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PKEFACE.

TO THE SECOND AMERICAN EDITION.

In preparing the second edition of Pereira's Elements of Materia Medica

for publication, the editor has made such additions as were required by the pro-

gress of information and improvement in the sciences of which it treats, so as

to place the work on the same footing as when first issued from the press, as a

full and complete exposition of Materia Medica and its associate branches.

The matter that has been introduced consists of an account of substances

that have attracted attention recently by their therapeutic employment, the

mode of forming, characters and uses of new pharmaceutic preparations, and

the details of more elaborate and particular chemical investigation^, with respect

to the nature of previously-known and already described elementary principles.

In making the additions the same care has been taken to conform to the original

plan of the work, as in the first edition, and they are designated in the same

manner.

November 1, 1845.
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PREFACE

TO THE FIRST AMERICAN EDITION.

The very great merit of Pereira's Elements of Materia Medica and Thera-

peutics having attracted the attention of the profession in the United States, it

is believed that an important service is performed, in rendering it accessible, by

the publication of an American edition. It is by far the most comprehensive

treatise upon the subject in the English language. Replete with erudition, and

at the same time most satisfactory with respect to references, it is admirably

suited to the wants of the advanced student and the practitioner ;
while from the

distinctness of the facts, their methodical arrangement, and the clear philosophical

explanations connected with them, it meets the wants of the student who is in

search of the first lessons in the science. It may, therefore, with equal benefit

be employed as a work of reference, or as an elementary text-book, in which

twofold character it occupies an unusual position.

More completely to adapt it to the demands of this country, such additions

have been made as are deemed to be essential. Thus, the portion devoted to

pharmaceutical information, is in the original work too strictly local, as it is con-

fined almost exclusively to the peculiarities of the three British Colleges
;

to ob-

viate this, the nomenclature of the last edition of the United States Pharmacopcfiia

has been introduced, by inserting the name ofeach article adopted by that standard,

in connexion with those assumed by the authorities uniformly cited by the author,

or by expressing a correspondence of name with one or more of them by the

symbols (U. S.) in union with similar symbols used by him to indicate the

authority. The formulae of the United States Pharmacopoeia have also been set

forth, with the formulae of the standards previously mentioned, and where a for-

mula has been adopted, or a medicinal preparation assumed by our own work,
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entirely differing from those found in the text, it has been presented, with all the

details necessary for its employment.

Succinct histories of the most important indigenous medicines of the United

States, of which no account, or a very cursory one, had been given, have been

introduced in their appropriate places, as Cassia Marilandica^ Chenapodium,

Cimicifuga^ Cornus Florida, Eupatorium, Gillenia, Juglans, Pix Canadensis,

Pod/yphyllum, Prunus Virginiana, Sanguinaria, and Veratrum viride; others

of minor importance have also been noticed, and a sufficient exposition of their

properties made, for their employment under circumstances that may render

them expedient.

The matter that has been added, has been included within brackets, and dis-

tinguished by the insertion of the initials of the editor.

February 1, 1843.



PREFACE

TO THE FIRST LONDON EDITION.

The object of the author, in preparing the present work for the press, has

been to supply the Medical Student with a class book on Materia Medica, con-

taining a faithful outline of this department of Medicine, and embracing a con-

cise account of the most important modern discoveries in Natural History,

Chemistry, Physiology, and Therapeutics, in so far as they pertain to Pharma-

cology. These subjects he has treated of in the order of their natural historical

relations. This method he has followed for many years past in his Lectures,

believing it to be the most convenient, and, on the whole, the least objectionable

mode of classifying the objects of Pharmacology ; and he is glad to find that

some of the most eminent professors (among whom he may mention his friends

Drs. Christison and Royle), follow a similar order in their lectures. Hitherto,

however, no systematic work has been published in the English language in

which this order has been adopted.*

It must be admitted, that, as the ultimate object of all our inquiries into the

Materia Medica is the attainment of a knowledge of the physiological effects and

therapeutical uses of medicines, an arrangement founded on the effects and uses

would be much more valuable to the medical student than one based on proper-

' The Therapeutic Arrangement and Syllabus of Materia Medica, by 5. Johnston, M. D.

can hardly be regarded as constituting an exception to this statement.
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ties only indirectly related to those for which the agents possessing them are

employed. For it would enable him more readily to practise on general indica-

tions, and to substitute one remedy for another, belonging to the same class or

order. Under this point of view, the author is fully impressed with the value of

a physiological or therapeutical arrangement of medicines, and, could it be

effected, would readily acknowledge its vast superiority, considered in a medical

point of view, over all other classifications ; but he is of opinion that pharmaco-

logists are too imperfectly acquainted with the operation of therapeutical agents

to enable them to effect a classification of this kind with much success. Scarcely

two medicines give rise to precisely the same effects ; and, as we are unable to

determine the nature of the modification produced by each, " it is impossible to

bring the substances used in medicine under a general good arrangement."*

Every writer who has attempted it, has found the facts hitherto ascertained in-

sufficient for his purpose, and has, therefore, been necessarily obliged to call in

the aid of theory : hence the so-called physiological classifications of medicines

are in reality founded on the prevailing medical doctrines of the day, or on the

peculiar notions of the writer.

Opium and mercury may be referred to in illustration of the author's meaning.

They are substances in ordinary use, and their effects are well known. Yet

writers are neither agreed as to the nature of the primary influence which these

agents exercise over the animal economy, nor as to their proper position in a

physiological classification.

Thus several physicians (as Dr. John IVIurray^and Dr. A. T. Thomson^) con-

sider opium to be primarily stimulant ; some (as Dr. Cullen* and Barbier^) regard

it as a sedative ; one (Mayer^) as both—viz., a stimulant to the nerves gnd circu-.

latory system, but a sedative to the muscles and digestive organs ; another (Orfila^)

as neither ; while others (as Miiller*) call it alterative.

' Elements of Physiology, by J. Mailer, M. D. ; translated by W. Baly, i. 57.

"* A System of Materia Medica and Pharmacy, 5th ed., 1828, Edinburgh.

3 Elements of Materia Medica and Therapeutics, 2 vols., London, 1832.

" Treatise of the Materia Medica, 2 vols., Edinburgh, 1787.

* Traitd El&inentaire de Matitre Medicale, 2''* ed., Paris, 1824.

" Quoted by Orfila ( Toxicologie Gentrale).

' Toxicologie Gencrale, 3™« ed.,1827, 2 torn., Paris.

8 Op. cit.
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Again, mercury is by several writers (as Drs. Cullen,* Chapman," Young,'

and Eberle*) placed in the class of aialagogues ; by many (as Dr. A. T. Thom-

son,* MM. Edwards and Vavasseur,^ and MM. Trousseau and Pidoux') among

excitants ; by some (as Conradi, Bertele, and Horn*) it is considered to be seda-

tive ; by one (Dr. Wilson Philip*) to be stimulant in small doses, and sedative in

large ones ; by some (as Dr. John Murray*") it is placed among tonics ; by ano-

ther (Vogt**) among the resohentia alterantia ; by one (Sundelin**) among the

liquefacients {yerjlilssigende Mittel) ; by the followers of Broussais (as Begin")

among revulsives ; by the Italians (as Giacomini") among' contra-stimulants or

hyposthenics ; by others (as Barbier*') among the incerrtcc sedis ! !

The author is fully aware of the objections which some will be disposed to

raise to the natural-historical and chemical details contained in this work. But

with due reference to the opinion of others, he thinks the absence of these sub-

jects would render the present volumes incomplete. A knowledge of them, it is

true, is not essential to the successful practice of our profession ; but surely a

physician will not make a worse practitioner because he is acquainted with the

natural history and chemistry of the agents he is employing in the treatment of

disease. The author is not ambitious to raise into unnecessary importance these

topics
;
yet he cannot help expressing his belief, that they who are the loudest

in decrying the value and utility of natural history and chemistry to the medical

practitioner, are those, for the most part, whose information on these points is

most hmited.

In drawing up the Historical and Bibliographical Table, the author thinks it

but justice to acknowledge the assistance he has received :—In the Hindoo De-

' Op, cit.

^ Elements of Materia Medica and Therapeutics, 2 vols., 4th ed., Philadelphia, 1825.

^ An Introduction to Medical Literature, art. Pharmacology, 2d ed., London, 1823.

* Treatise on Materia Medica and Therapeutics, 2 vols., 2d ed., Philadelphia, 1825.

^ Op. cit. '

^ Manuel de Matiere Medicale, Paris, 1831.

' Traite de Therapeutique, torn, i., Paris, 1836.

® Quoted by Richter {Ausfurliche Arzneitnittellekre, Bd. v. 307. 1830.)

° On the Influence of Minute Doses of Mercury, London, 1834.

'° Op. cit.

" Lehrbuch der Pharmakodynamik, 2 Bd., 2^" Aufl., Giessen, 1828.

^'* Handbuch der speciellen Heilmittellchre, 3'* Aufl. Berlin, 1833.

13 Traite de Therapeutique, Paris, 1825.
^

'* Trattato filosofico-sperimentale dei Soccorsi Terapeuiici, Padova, 1633. .

'^ Op. cit.
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partment, from his friend, Professor Royle ; in Scandinavian Pharmacological

Literature, from Dr. Hoist, Professor in the University of Christiana ; in the

American department, from Dr. Wood, Professor of Materia Medica and Phar-

macy in the University of Pennsylvania,—to all of whom his best thanks are

justly due.

London,

November, 1838.

PREFACE

TO THE SECOND LONDON EDITION.

Encouraged by the rapid sale of a large impression of the first edition of this

•work, the author has endeavoured to make the present edition still more deserv-

ing the favour of the profession, by various additions, alterations, and omissions.

Among the additions will be found articles on Mental Impressions, Light,

Heat, Cold, Electricity, Magnetism, Diet, Climate, and Exercise, considered

as therapeutic agents. The processes of the British Pharmacopoeias (including

those of the new Edinburgh one) have been described in a more detailed manner.

Upwards of a hundred wood-cuts have been added. They comprise figures of

crystals, and of some insects used in medicine ; microscopic views of the

amylaceous grains of commerce ; and illustrations of chemical manufactures,

and of the modes of preparing some vegetable products. And, in the typogra-

phical part, various improvements have also been effected.

As some reviewers have spoken in terms of commendation of the very ex-

tended index, the author thinks it but just to state that it was carefully made by
his wife, to whose pencil he is indebted for the figures of the grains of fecula,

drawn to one scale by an excellent microscope, and camera lucida, lent him for

that purpose by his friend and colleague, Mr. Luke.
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TABULAR VIEW

THE HISTOEY AND LITERATUHE

OF THE

MATERIA MEDICA

1. WORKS ON THE HISTORY OF MEDICINE GENERALLY.

Le Clerc (Dr. D.) Histoire de la Medecine. Gen. 1696. 4to. ; Amst. 1723. 4to. ; a la Have, 1729.

(Brought down to the time of Galen. An English translation, by Drs. Drake and Baden,
8vo. Lond. 1699.)

Freind (Dr. J.) The History of Physick from the time of Galen to the beginning of the Sixteenth
Century. 2 vols. 8vo. Lond. 3d ed. 1727.

ScHULZE (Dr. J. H.) Historia Medicinae a rerum initio ad annum urbis Romae dxxxv. deducta.
Lips. 4to. 1728.

AcKERMANN (Dr. J. C. G.) Institutiones Historiae Medicinae. 8vo. Norimb. 1792.

Sprengel (Kurt). Versuch einer pragmatischen Geschichte der Arzneikunde. 3tte. Aufl. 5 in 6
Thle. 8vo. Halle, 1821-28. (There is a French translation in 9 vols, by A. J. L. Jourdan, of
the 2nd ed. 8vo. 1815-20.)

Choulant (Dr. D. L.) Tafeln zur Geschichte der Medicin nach der Ordnung ihrer Doctrinen.
Leipzig, 1822, fol.

AuGUSTiN (F. L.) Vollstiindige Uebersicht der Geschichte der Medicin in tabellarischer Form.
2te. verbess. Ausg. 4to. Berlin, 1825.

Hamilton (Wm.) The History of Medicine, Surgery, and Anatomy, from the Creation of the

World to the commencement of the Nineteenth Century. 2 vols, small 8vo. Lond. 1831.

BosTOCK (Dr. J.) History of Medicine, in the Cyclopaed. of Pract. Med. Vol. 1.

Broussais (Dr. C.) Atlas Historique et Bibliographique.de la Medecine, ou Histoire de la Mede-
cine. Paris, 1834. (A translation of Choulant's Tables, v^^ith some additions.)

2. WORKS CONTAINING A SPECIAL HISTORY OF PHARMACOLOGY.

CuLLEN (Dr. Wm.) Treatise of the Materia Medica. 2 vols. 4to. 1789.

BuRDACH (Dr. K. F.) System der Arzneyraittellehre. 3 vols. 8vo. 1807-9.

VoiGTEL (Dr. F. G.) VollstUndiges System der Arzneimittellehre. 2 vols. 8vo. 1816-17.

Choulant. Op. supra cit.
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BiscHOFF (Dr. C. H. E.) Die Lehre von des chemischen Heilmitteln oder Handbuch der Arznei-

mittelehre. 3 vols. 8vo. Bonn. 1825-31.

Broussais (Dr. C.) Op. supra cit. (Choulant's Table in French, without additions.)

3. CATALOGUES OF PHARMACOLOGICAL WORKS.

Baldinger (E. G.) Litteratura Universa Materise Medicje, Alimentariaj, Toxicologiae, Pharmaciae
et Therapiae generalis medicae atque chirurgicae potissimum Academica. Svo. Marb. 1793.

BuRDACH (K. F.) Die Literatur der Heilwissenchaft. 3 Bde. Svo. Gotha, 1810-21. (The 2d
volume contains the Materia Medica.)

Reuss (J. D.) Repertorium Commentationum a Societatibus Literariis editarum secundum
disciplinarum ordinem digestum. Vol. x. ad xvi. ad Anatomiam, Artem Medicam chirurgi-

cam et Obstetriciam. 4to. Getting. 1813-21. (The eleventh volume, a. d. 1819, contams
Materia Medica and Pharmacy.)

Ersch (J. S.) Handbuch der Deutschen Literatur seit der Mitte des achtzehnten Jahrhunderts
bis auf die neueste Zeit, systematisch bearbeitet und mit den nothigen Registern versehen.

Neue Ausgabe. 3tter. Band enthaltend. I. Medicin. II. Naturkunde. Leipzig, 1822.

Young (Dr. T.) An Introduction to Medical Literature, &c., 1813. 2d ed. Svo. Lond. 1823.

Watt (Dr. Robt.) Bibliotheca Britannica, or a general introduction to British and Foreign Lite-

rature. 2 pts. authors and subjects. 4 vols. 4to. Edinb. 1824. (See vol. iv. ; subjects
Medica, Materia ; Medicines ; Pharmacopoeia, and Pharmacy.)

Sprengel (C.) Literatura Medica externa recentior seu enumeratio librorum plerorumque et

commentariorum singularium, ad doctrinas medicas facientium, qui extra Germaniam ab
anno inde 1750 impressi sunt. Lipsiae, 1829.

Roy (C. H.) Catalogus Bibliothecae Medicae, t. vi. Amstel. 1830. (The 2d volume contains

the " Materies Medica.")

Enslin (F. C. F.) Bibliotheca Medico- Chirurgica et Pharmaceutico-chemica. 5te. Auflage.
Leipzig, 1838.

See also Ploucquet, " Literatura Medica digesta," 4 vols. 4to, Tubingae, 1808-9; and " Con-
tinuatio et Supplementum I." Tubingae, 1813. [vol. 3. art. " Medicamenta," and " Medi-
cina subd. Literatura."];

—

Bernstein, " Medicinisch-chirurgische Bibliothek." Frankf.
1839 [Art. " Materia Chirurgica." p. 333] ;

—

Voigtel, op. supra cit. ; Buchner, " Einlei-

tung in die Pharmacie," Numb. 1827; Schwartze, " Pharmakologische Tabeilen," Leip-
zig, 1833; Dierbach, "Die neuesten Entdeckungen in der Materia Medica," Bd. 1. Heidb.
1837; and Bailliere's " Catalogue des Livres," 1840.

B. C. EGYPTIAN MEDICINE.

Thoitt or Thault (also called Hermes or Mercury) regarded as the founder of Medi-
cine.

Medicine practised first by priests, afterwards by physicians who confined themselves
to the study of one disease. (Herod. Euterpe lxxxiv.)

The sick exposed in public places (Strabo).

Purges, vomits, and clysters, used for three days successively in every month. Ibid.
Lxxvii.) Abstinence ; dietetical regulations : the hog regarded as unclean.
Baths and unguents.

Worshipped a bulbouS plant (Kpdnnvov ; SquUla ?) to which they erected a temple
(Pauw).

Employed aetites, slime of the Nile, frictions with crocodile's fat in rheumatism,
and mucilage oi semina psyllii. Salt, virpov (carbonate ofsoda?), alum, plasters,
and unguents ; white lead and verdigris occasionally entered into the latter.

Fumigations with Cyphi {Kv^i) a mixture of various drugs. (Dioscorides, i. 24.)

1729 Spices, balm, and myrrh, carried to Egypt, and doubtless used by the Egyptians.
(Gen. xxxvii. 25.)

1680 Embalming practised. Palm wine, aromatics, myrrh, cassia, and other odorous
substances (not frankincense), as well as virpov (carb. soda?) and gum used in
this process. (Herod. Euterpe, lxxxvi.)

Alexandrian School [see Greek Medicine]

.

Consult.—Pajw (M. De), " Phil. Dissert, on the Egyptians and Chinese," vol. I.

p. 130, 1795.

Alpinus (Prosper), "De Medic, ^gypt." Lugd. 1745. Also Clot-Bey, " Aper9u
General sur T Egypt." 2 vols. Svo. Paris, 1840.



HI8T0BICAL TABLE OF THE HATSBIA MEDICA. XUl

B.C. HEBREW MEDICINE. ;* n
The infliction and cure ofdiseases on various occasions ascribed by the Sacred His-

torian to the direct interposition of God. {Exod. ix. 15. Numb. xii. 10.)

Remedial agents consisted principally in strict hygienic means. Circumcision,
dietetical rules, separation, ablution, combustion of infected garments. (See
Gen. xvii. 10; Lev. xi. & xiii.; 2 Kings, v.)

1491 Medicine practised by the priests. (Lev. xiv.) Gold, silver, lead, tin, iron, and
brass (copper ?) mentioned by Moses.

1491 Odoriferous ointment and confection ; the most ancient recipes on record. (Exod.
XXX. 23-25, & 34, 35.)

" There are named in the Pentateuch about 20 minerals, 10 vegetables and animals"
(Alston).

1063 Music employed as a remedy. (2 Sa»7i. xvi. 16.)

884 Sesquisulphuret of antimony used as a face paint. (2 Kings, ix. 30.)

713 Fig poultice. (2 Kings, xx. 7.)

600 Physicians (not priests) referred to. {Jerem. viii. 22.) N. B. The so-called Egyptian
physicians {Genes. 1. 2) were probably ivrafiacrrat, undertakers, or embalmers.

The following substances are referred to in the Bible: the Olive, Saffron, Barley,
Wheat, the Fig, the Vine, Myrrh, BdelHum, Galbanum, Cumin, Coriander,

Jk JO^ Flax, Garlic, Balm of Gilead, Olibanum (Frankincense), Cassia, Cinnamon,
the Almond, the Pomegranate, Dill (in our translation incorrectly called Anise)

—

40 Colocynth? Ricinus?
Herod was let down into a bath of oil. (Josephus, Bell. Jud. lib. I. cap. 33, ^ 5.)

Oil and wine applied to wounds. {Luke, x. 34.)

Various superstitious practices. (Adam Clarke Comm. Note to Mark, v. 26.)

For further information respecting Hebrew medicine consult the " Bible;"—J. H.
Horne's "Introd. to the Crit. Study and Knowl. of the Holy Script." vol. iii.

8th ed. 1839;

—

Lautenschlager, "Dissert.de medicis veterum Hebraeorum,
eorumque methodo sanandi," Strasburg, 1786;—K. Sprengel, "Analecta
Historica ad Medicinam Ebrseorum," Hal. 1796.—D. Carcassone, "EssaiHis-
torique sur la Med. des Hebreux, anciens et modernes." 8vo. Montp. 1815.

—

A "Flora Biblica" is contained in Sprejmgel's "Historia Rei Herbarise," t. i.

Amstel. 1807.

B. C. ASSYRIANS.

The Babylonians had no professors of Medicine. They exposed their sick in public
places, in order that passengers might communicate their experience as to the
best mode of cure (Herodotus, Clio xcvii.) Extracted oil from the Sesamum.
(Ibid, cxviii).

Consult,

—

Smoll (D. G.), " Venerandse antiquitatis Assyriorum Chaldaeorum, &c.
Philosophorum Medicorum Regum et Principum philosophica et med. Princi-
pia." 4to. Lubec, 1609.

A.D. CHINESE MEDICINE.

229 Of its ancient state but little is known. The Chinese pretend that its study was co-
eval with the foundation of their empire, and that their medical code was the
production of Hoangti, B.C. 2000. (Grosier.) Before the Christian era there was
a constant communication between China and India. {Asiat. Journ. July, 1836.)

Medical science commenced with Chang-ka ; for all works before that (said to be
dated B. C. 1105 & 189) treat of medicine, without giving prescriptions. {Trans,
of Med. Sac. of Calc. i. 146.) As the Chinese have retained their ancient man-
ners and customs, we must judge of what their medicine was by what it is.

Fun-tsaou (or Herbal), the most considerable Chinese work on Materia Medica, in-

cludes minerals, vegetables, and animals. (Davies, ii. 278.) [A copy in the British
Museum.]

Ching che chun ching {Approved marked line of Medical Practice), a celebrated work
in 40 vols. ; of which, eight are devoted to Luy-fang {Pharmacology). The
articles of the Materia Medica are very numerous. Ginseng is their panacea.
Aromatics and gums in apoplectic cases. Opium as an anodyne and in dysentery.
Mercury both raw and oxidized. Musk, rhubarb, tea, camphor ofthe Dryobala-
nops, asafoetida, spices, larvae of the silk-worm, bones of tigers and elephants,
vegetable wax, horns, fins, &c. Moxa. Croton Tiglium.

Consult,—Dxj Halde, (J. B.), "Descript. Geogr. et Hist, de la China," t. 3, p. 318,
1770; Grosier (L'Abbe), "Descript. Gen. de la China," t. ii. p. 466, 1817

;

Davies (F. J.), "The Chinese," vol. 2, p. 278; Gutzlaff, "Journ. of the
Asiat. Soc," vol. iv. p. 154.
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B.C. HINDOO MEDICINE.

1. Ancient Medical Authorities and their Works.

ff

A.D.
0-C3 >,

goo,

|.S§g

•S «^ 3

Mw S

Brahma the Hindoo Deity; author of the Vedas, the most ancient books of the
Hindoos, and next in antiquity to those of Moses. (Sir W. Jones, Disc, ix.)

Ayur Veda, the oldest medical writing of the Hindoos, forms a part of the 4th or
Atharva Veda (the least ancient Veda). It is distributed into eight subdivisions.
(See H. H. Wilson, Calcutta Orient. Mag. Feb. and March, 1823; and Royle,
Essay, p. 57.)

Dachsa, the Prajapati, to whom Brahma communicated the Ayur Veda, instructed
the two AswiNs or Sons of Surya (the surgical attendants of the gods).

According to some the Aswins instructed Indra the preceptor ofDhanwantari (also

styled Kasiraja, prince of Benares); but others make Atreya, Bharadwaja,
and Charaka, prior to the latter.

''Charaka (Sarac, Scarac, Scirak or Xarac) mentioned by Serapion, Avicenna, and
Rhazes. His work is extant, but not translated.

SusRUTA, son of ViswAMiTRA, was pupil of Dhanwantari and contemporary ofRama.
Treats chiefly oi Salya and Salekya or Surgery, and divides medicines into loco-

motive (animals both viviparous and oviparous, and produced in moist places)
and non-locomotive (plants and minerals). Gold, Silver, Arsenic, Mercury,
Diamonds, Earths, and Pearls, are enumerated ; also Heat and Cold, Light and
Darkness, the increase and decrease of the Moon's age, as remedial means.
Lithotomy, the Extraction of the Foetus, Venesection. 127 weapons and instru-

ments. Actual cautery. Alkaline caustics. Heated metallic plates. Leeches.
Gourds used as cupping glasses. Astringent and emollient applications.
Leaves, pledgets, threads, and bandages. Drastic and mild purgatives, emetics,
diaphoretics, baths, and aspersions of water. Stimulants, Sedatives, Narcotics,
and Acri4 poisons all employed. Datura, Nux Vomica, Croton Tiglium,
Myrobalans, &c., were adopted by the Arabs.

Susruta (The) ; or System of Med. taught by Dhanwantari and composed by his

disciple Susruta. Vol. i. 8vo. Calc. 1835.—For a list of Sanscrit medical and
other works, see Ainslie, "Mat. Med." vol. ii. p. 491.

JJ, ^, 2. Early Translations from Hindoo Works.

a. Tamul, by Maha Rishi Aghastier, who is named in the Eamayana, the oldest
Hindoo profane work, and which is supposed to have been revised by the poet
Calipas in the reign of Vikramaditya, whose era commences B. C. 57. (For a
classification of drugs in a Tamul work called the Kalpastanum, see Royle'

s

Essay, p. 54.)

/?. Cingalese. (See a list in Ainslie's 3Iat. Ind. vol. ii. p. 526 ; also Heyne's Tracts
on India, p. 125-171.)

y. Tibetan made in the eighth century. (See Csoma de KcJros, in Journ. Asiat. Sac.

iv. 1.) 715 substances are mentioned, most of which are indigenous to India.

3. Antiquity of Hindoo Medicine.

Cannot be determined by Hindoo chronology or authors ; hence must be ascer-

tained from other sources. The great antiquity of Hindoo Medicine is proved by
the following circumstances.
«. Indian products are mentioned in the Bible. (Royle, p. 138.) In early times

commerce was established between India and Persia, Syria and Babylon; also,

by the Persian and Arabian Gulfs, with Egypt, &c.
0. At a very early period India was peopled and in a high state of civilization. (For

proofs, see Royle, p. 150 to 179.) As many chemical arts (e. g. distillation,

bleaching, dyeing, calico printing, tanning, soap and glass making, manufacture
of sugar and indigo) were practised by the Hindoos, who were acquainted with,

and their country contains, all the chemical substances mentioned by Geber, it

is not improbable that they, and not the Arabs, originated Chemistry. The
Grecian sages travelled in the East : hence the coincidences between the systems
and discoveries of the Greeks and those recorded in Sanscrit Works.

y. Indian products are mentioned by the Greeks and Romans (e. g. by Hippocrates,
Theophrastus, Dioscorides, Pliny, Oribasius, ^Etius, and Paulus.) They were
doubtless employed in the countries where they were indigenous before they
were exported.

6. Ancient Inscriptions show the Antiquity of Hindoo Medicine. A medical edict

by King Piyadasi, directing the establishment of depots of medicine, and the
planting of medicinal roots and herbs throughout his dominions, and in the
countries where Antiochus and his generals commanded. This, therefore, must
have been issued and cut in rocks and metal pillars as early as B. C. 220.

A. D. '• -^^^ Persians translated Hindoo Works A. D. 531 to 579. (Royle's Essay, p. 68.)
*

$. Hindoo physicians were in high repute at the Court of Harum Al-Rashid and At-
Mamoon,from A. D. 786 to 850.
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HINDOO MEDICINE.—Conanuerf.

i>. The Arabian authors (Rhazes, Serapion, Mesue, and Avicenna) mention Charak,
and quotefrom the Susruta.

Consult,— TFt7«on {H. H.) "Orient. Mag." Calc. 1823; and "Trans. Med. and
Phys. Soc." Calc. vol. 1; Heyne (5.); "Tracts on India," Lond. 1814;
AinslieiW.), "Mat. Ind." 2d vol. Lond. 1826; Dietz{F.R.), " Analecta Med."
Lips. 1834; Boyle {J. JP.), " Es^y on the Antiq. of Hindoo Med." 1837;
Geldemeister, " Scriptorum Arabum de rebus indicis loci et opuscula inedita."
8vo. Bonn, 1838.

Taleef Shereef, or Indian Materia Medica. 8vo. Calc. Eng. traiui. by G. Playfair, 1833.

4. English Writers on Indian Materia Medica.

Flemino (Dr.) Catalogue of Indian Medicinal Plants and Drugs in the Asiatic Re-
searches. Vol. xi.

1813—26 AiNSLiE (Dr. W.) Materia Medica of Hindoostan. 4to. 1813.—Materia Indica, 2
vols. 8vo. 1826.

1832 RoYLE (J. F.) List of Articles of Materia Medica obtained in the Bazaars of the
Western and Northern Provinces of India. In the Journal of the Asiatic So-
ciety of Bengal. 1vol. 1832.

1841 O'Shaughnessy (W. B.) The Bengal Dispensatory and Pharmacopoeia. Chiefly
compiled from the "Works of Roxburgh, Wallich, Ainslie, Wight and Arnott,
Royie, Pereira, Richard and Fee, and including the results of numerous special
experiments. Published by order of Government. Calcutta, [Three parts,
including pp. 622, have appeared.]

Much valuable information on Indian Materia Medica is contained in Boyle's " Il-

lustrations of the Botany and other branches of the Natural History of the
Himalayan Mountains," 4to. 1824—41. Several interesting papers on the same
subjects have appeared in the Anglo-Indian Journals. See also the w^orks of
Heyne, Buchanan, (^Hamilton), and Crawford.

A.D.
1810

B«€.

1398

1270

1263

1184
1134

GREEK MEDICINE.
1. Before the time of Hippocrates.

Melampus, a soothsayer and physician. Cured impotence by iron wine (ApoUod.
Bibl. Fr. transl. lib. i. cap. ix. p. 75); and madness by hellebore (Pliny, xxv. 21.)

Chiron, a Centaur, a physician and surgeon. Was cured of a wound by the Cen-
taurea Centaurium (Ibid. xxv. 30). Had several pupils, as Hercules (to whom
the invention of the warm bath is ascribed) and .^sculapius.

.^scuLAPius or AscLEPiAS, renowned for his niedical and surgical skill. Employed
amulets, incantations, charms, potions, incisions, and topical remedies [Le Clerc]
His sons Machaon and Podalirius also famous surgeons ; the latter practised
venesection.

Destruction of Troy.

968)
907 >
884)

617

580—500

The first temple to jEsculapius founded.
EuEOPHON, author of the TvCijiai Kviiiat or

Cnidian Sentences.
Homer mentions the Papaver somniferum,

sulphur fumigations, vrrntvQti {Canna-
bis Indica? opium? ?), Moly(?), &c.

AristjEus discovered Silphium (see vol.

ii. p. 481.)

Pythagoras employed Magic, Dietetics,

Mustard, Anise, and
Squills, (Pliny xix. 30.)

Descendants and followers of ^Escula-
pius and priests of his temples. Extended
over 700 years, i. e. until Hippocrates.
The temples became schools of medicine,
the most celebrated of which were the
Coan and the Gnidian. The priests of the
former attempted to unite reasoning with

Vinegar of] experience ; those of the latter attached
themselves to observations and matters of
fact. The remedies used were Gnidian
berries, juice of euphorbium, hellebore,
scammony, colocynth, briony, elaterium,
mineral waters, &c. (Le Clerc, Sprengel,
Bostock). Votive tablets were erected in
the temples.

2. Hippocrates,

460—to 360? Hippocrates the '' Father of Medicine.'' Born at Cos. The 18th by his father
from iEsculapius. Ascribes diseases to the alterations of the humours (blood,
pituita or phlegm, and yellow and black bile). An antipathic. Employed diet,

baths, exercise, blood-letting (venesection, cupping, and scarification), the actual
cautery, the knife, and a very extensive series of medicines. Alston found in
the works which pass under the name of Hippocrates "about 36 mineral, 300
vegetable, and 150 animal substances," and he adds, "I cannot pretend to have
overlooked none.' ' The Hippocratean materia medica includes

:

AsCLEPIADE.ffi;.
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Jl, £^ GREEK MEmCllsE.— Continued.

1st. Minerals,—sulphur, lime, carbonate of soda, alum, common salt, oxide and
carbonate of lead, acetate (and sulphate ?) ofcopper, oxide of iron, and yellow
and red sulphuret of arsenicum.

2dly. Vegetables,—acacia, allium, ammoniacum, anethum, anisum, cardamomum,
cassia, cinnamon, colocynth, conium, coriandrum, crocus, cuminum, cydonia,
elaterium(?), euphorbia, foeniculum, galbanum, gallae, glycyrrhiza, gnidium,
helleborus, hyoscyamus, juniper, lactuca, laurus, linum, malva, marrubium,
mastic, mentha, morus, myrrha, olea, opium, opobalsamum, opoponax, origanum,
piper, pix, pulegium, punica, quercus, rosa, rubia, rumex, ruta, sambucus,
sagapenum, scammonia, scilla, silphium, sinapis, staphisagria, styrax, turpen-

tine, and veratrum.
3dly. Animals,—Kavdapls (Mylabris Fiisselini?), castoreum, eepia, ova, cornua, mel,

serum lactis, and cera.

Dierbach {Dr. J. H.), "Die Arzneimittel. des Hippokrates." Heidelb. 1824.

3. From Hippocrates to Galen.

380 ANCIENT DOGMATIC {or Hippocratean) SCHOOL. {Theory in Medicine.)

380. Founded by Thessalus and Draco (Sons of Hippocrates), in conjunction

354 with PoLYBius (their brother-in-law). 354. Diocles Carystius (called the

341 second Hippocrates) wrote on plants and dietetics. Gave a leaden bullet in

336 ileus. 341. Praxagoras of Cos, {the last of the Asclepiadeae) ; vegetable
medicines. 336. Chrysifpus of Cnidus, opposed bleeding and purging, and
vegetable medicines.

304 Alexandrian School. 304. Erasistratus (pupil of Chrysippus) opposed bleed-
ing ; used simple medicines. 307. Herophilus of Chalcedony, a demi-em-

285 piric, used compound and specific medicines. 285. Medicine divided into Die-
tetics, Pharmacy, and Surgery.

384—322 NATURAL HISTORIANS. 384—322. Aristotle; wrote on animals (also on
371—286 plants and pharmacy). 371—286. Theophrastus, the founder of botany.

290 EMPIRIC SECT {Experience the sole guide)—290 founded by Philinus of Cos
240 (disciple of Herophilus). 240. Serapion of Alexandria. 230. Heraclides
233 of Tarentum {"Prince of Empirics''^) used conium, opium, and hyoscyamus, as

140 counter- poisons. Nicander of Colophon, wrote on poisons and antidotes : his

135—63 eripiaKo. 'AXc^i^apiJiaKa, still extant. 135 to 63. Mithridates ; his supposed
168 antidote {Mithridatium Damocratis) contained 54 substances. 158. Zopyrtts
138 employed a general antidote {Ambrosia) ; classified medicines according to their

effects. Cratevas a botanist. 138. Cleophantus described medical plants.

160 Gentian first used by Gentius, king of lUyria.

100 METHODIC SECT.—100. AscLEPiADEso/^zVAi/Tita rejected allprevious opinions,

and termed the Hippocratean system "a meditation on death." 63. Themi-
soN of Laodicea, pupil of Asclepiades, founder of the sect. Explained all physi-

\ JJ^ ological and pathological doctrines by the strictum and laxum of the organic
pores, and regarded all medicines as astringents or relaxants. Employed leeches.

54? DioscoRiDES (Pedacius). The most renowned of all the old writers on Materia Me-
dica. His work is the best (of the ancient ones) on the subject, and for 1600
years was regarded as the first authority. " In him I counted about 90 minerals,
700 plants, and 168 animal substances, that is 958 in all, without reckoning the
different simples the same substance often affords." (Alston, Led. i. 15.) Dr.
Sibthorp visited Greece for the purpose of studying on the spot the Greek plants

of Dioscorides. {Flora Grceca; and Prodr. Fl. Grmca, by Sir. J. E. Smith.)
131—200 Galen (Claudius) a brilliant genius, of vast erudition and rare talents. Explained

the operation of medicines by reference to their elementary qualities (heat, cold,

dryness, and moisture), of each of which he admitted four degrees. This doc-
trine was held in the schools until the time of Paracelsus. Galen gives the
names and virtues of 540 plants, 180 animal, and 100 mineral substances.
(Alston.)

4. From Galen to thefall of the Greek School.

360 Okibasius. Transcribes and abridges Dioscorides and Galen. Both he and Aetius
were called Simise Galeni. (Alston.)

550 Aktius. Employed musk medicinally.

560 Alexander Trallianus. First mentions rhubarb, which he states was used in

diseases of the liver and in dysentery. Notices hermodactyl. Used mild laxa-

tives. Is the first who speaks of the use of steel in substance.

PAULUS jEgineta . First notices the purgative properties ofrhubarb. Distinguishe*.
between Rha and Rheon. Describes the effects of hermodactyl.

1034' Seth (Simeon). Notices camphor.

(Minor Greek Authors.)

1100) AcTUARius (John). Mentions capsicum {KaipiKov). The first Greek who mentions

600)
700 J

13005 the milder purgatives (as cassia, manna, senna, myrobalans).

1300 Myrepsus (Nicholas).
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GREEK MEDICINES—ConfinueJ. /'^ .f.

Jk JJ^ 5. Modern Greek Medicine.

1837. 'EWnvtKri ^apfiaKotroCia. PharmacopcEia Graeca jussu Regio et approbatione CoUegii
Medici edita auctoribus Joanne Bairo, Xaverio Landerer, Josepho Sartori. pp.

542, 8vo. Athenis.

A.B.
ROMANS OR ITALIANS.

In the early periods ofRoman history medicine was practised by slaves and freedmen.

23 Meneckates. Employed escharotics. Invented Diachylon plaster.

13—55 Celsus (A. Cornelius). De Medicina. A methodist ? An elegant writer. Lays
down hygienic rules. Distinguishes foods according to the degree of their nutri-

tive power and digestibility. His remarks on these subjects, as well as on the

use of remedial agents generally, display great judgment. Speaks of the use of

nourishing clysters, gestation, baths, frictions, &c. Employed in dropsy fric-

tions with oil.

41 ScRiBONixJS Lar&us. An empiric. His work (Compositiones Medicse) is the first

pharmacopoeia known.
23—79 Pliny the Elder (Caius). A natural historian. In his work (Historia Naturalis) he

has collected all that was known in his time, of the artsf sciences, natural his-

tory, &-C. He displays prodigious learning and a vast fund of erudition. In
botany and materia medica he nas copied almost verbatim the remarks of Theo-
phrastus and Dioscorides.

230 C^Lius AuRELiANUs. A methodist. The only one of this sect whose works have
descended to us.

B.C. PERSIAN MEDICINE.

1491 Must be very ancient, but its history scarcely known. Products of Persia (ex. gal-

banum, asafoetida, sagapenum, &c.) mentioned in the Bible or by Hippocrates:

it is to be presumed that the Persians knew the medicinal qualities of their indi-

genous drugs previous to selling them.
400 Ctesias of Cnidus, physician for seventeen years to Artaxerxes Mnemon.

A. O. Dschondisabour (Jondisabur of Nisabur) founded. Greek physicians sent by the

272 Emperor Aurelian.

Almanzor, the second Caliph of the house of Abbas, a great encourager of the

sciences and medicine.
1055 Abu Mansur Mowafik. Liber fundam. Pharmacol. Lat. trans, by R. Seligmann

Vindob. 1830—33.
1392 Ikhtariat Buddee. Said by Toohftul Moomineen to be the first work, in the order

of time, written on medicines, in the Persian language (Royle, p. 27).

PharmacopopAa Persica, ex idiomate Persico in Latinum conversa. Paris, 1681.

1528 Shirazy (Nouraddeen Mohammed Abdullah.) Ulfaz Udwiyeh, or the Mat. Med.
in the Arab. Pers. and Hindevy lang. Eng. transl. by F. Gladwin. Calc. 1793.

1669 Meer Mohummtjd Moomin. Toohft al Moomineen. The most esteemed of the

Persian works. The author states that he is the third, in the order of time,

who had written en medicines in the Persian languages. (Royle, p. 26.)

1769 Mukkzun al Udwick or Storehouse of Medicines. Hoogly. 1824. 2 vols, small fol.

(Royle, p. 26.)

See also Gladwin's " Compendious Vocabulary, English and Persian, including all

the Simples in the Materia Medica employed in Modern Practice," 4to. Malda
1780; Dt. E. Seligmann, " Ueber drey hochtseltene Persische Handschriften.

Ein beytrag zur Literatur der Orientalischen Arzneymittellehre," Wien, 1833;

Poi/le, op. supra cit. p. 26, and the list of Persian and Arabic Medical and
Scientific Books in Ainslie^s " Mat. Ind." vol. ii. p. 504.

Dr. Royle has suggested to me the propriety of making a distinction between the

Materia Medica of the Persians previous and subsequent to that of the Arabs.

But convenience and limited space have prevented me from adopting his sugges-

tion.

A.D. ARABIANS.

767 Bagdad built. The sciences munificently patronised by the Caliphs. A college

formed. Hospitals and dispensaries established.

Schools of Damascus and Cordova.
The doctrines of Hippocrates and Galen taught. Mild laxatives (as cassia, tama-

rinds, manna, rhubarb, and senna) substituted for drastics. Chemical medicines

mentioned. Various pharmaceutical preparations (syrups, juleps, conserves,

loochs, robs, and distilled waters and oils) contrived. Dispensatories published.
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J^, D, ARABIAN MEDICINES—Conrmwet;.

622 Aaron- or Ahron (The Pandects). '
. -r -

Died 872 Ebn-Sahel (Sabor) Krabadin, the first Dispensatory.
Died 880 Alkhende (J.) Wrote on the proportions and doses of medicines.
Born 702 Geber, The Patriarch of Chemistry, Mentions nitric acid, vinegar, aqua regia,

chloride of sodium, carbonates of potash and soda, caustic soda, nitrate of potash,
sal ammoniac, alum, sulphate of iron, borax, nitrate of silver, bichloride and
binoxide of mercury, cinnabar, litharge, and red lead. May have obtained his
know^ledge from the Hindoos. (See Hindoo Medicine.)

Mesue (John). De simplicibus et de electuariis.
Died 846)

865 5

900^
742 > Serapion (John, jun.). De simplicibus medicinis.

1066 S

852 to 932

978 to 1035

1680
1179?

Died 1198
or 1199

1206
12th or13th

century
1085

Died 1248

Em-
Abn Guefith or Abhen Gnefith. De simplic. medicam. virtut.

Rhazes. De simplicibus medicinis. One of the most celebrated Arabians.
ployed mercurial ointment.

Ebnsina or Avicenna, "The Prince of Physicians." His Canon Medicinae is a
compilation from Galen, Aetius, and Rhazes : for five centuries it was regarded
as an infallible guide. Mentions croton tiglium, camphor, nux vomica, mace,
nutmegs, &-c.

Hali? Abbas. (Amalek or the Royal book).
AvENZOAR at Seville in Andalusia.

Averrhoes, a native of Cordova.

Albucasis or Alsaharavius. Mentions the preparation of rose-water.

AvN BiTAR or Ibn-Beitar. His works have not been printed, but they are con-
stantly quoted by Persian authors on Materia Medica. (Royle, Essay, p. 28.)

He has a most extensive influence in the East.

Consult.

—

Amoreux {P. J.), " Essai Historique et Litter, sur la M4dec. des Arabes."
Montp. 1805, 8vo. Reiske (/. J.), " Opusc. Med. ex Monum. Arabum et
Ebraeorum." Halae, 1776. 8vo.

In the " Pharmaceutisches Central-Blatt f. 1839," p. 313, is a notice, by Dr. A.
Buchner, of a collection of Arabian medicines made by Dr. Schubert, in Arabia.

EARLY CHRISTIAN WRITERS ON MEDICINE.

A. D. (Dark Ages.)

Medicine practised by Monks. Magic and Astrology employed in medicine. The
period of superstition and alchemy. The grossest impositions practised.

The Neapolitan Schools of Monte-Cassino and Salerno founded by Benedictine
Monks.

Died 1107 Constantine the African. Wrote on diet, and simple and eye medicines.

1100 John of Milan. The supposed author of the Regimen Sanitatis Salemitanum, a
collection of dietetical precepts, in rhyming Latin verse, addressed, by the Medi-
cal School at Salerno, to Robert, son of William the Conqueror. Above 160

editions of this work have been published—(see Sir Alexander Croke's ed.,

Oxford, 1830, 8vo.)

1110 Nicholas surnamed Prjepositus. Dispensatorium ad aromatarius; the first Euro-
pean pharmacopoeia.

1150 Matthew Platerius. 1169 jEgidius of Corbeil.
1180 HiLDEGARD, Abbess of Bingen. Born 1098. Wrote on Medicines. Mentions Chris-

tiana (supposed to be Helleborus niger).

1259 Gilbert, an Englishman. Prepared acetate of ammopia and oil of tartar per deli-

quium. Extinguished mercury by saliva.

1193—1282 Albertus Magnus. An alchemist. Mentions zinc.

1260 John of St. Amand. Commented on the works of Nicholas.

1214—1284 Roger Bacon. The most philosophical of the Alchemists.
1240—1313 Arnold of Villa Nova. Wrote a commentary on the Regimen Salernitana.

Prepared the oils of turpentine and rosemary.
1235—1315 Raymond Lully. Prepared the oil of rosemary, acetate of lead, ammonio-chloride

of mercury, nitric oxide of mercury, and spirit of wine.

1295 Simon de Cordo. 1317. Matthew Sylvaticus. 1320. (death) Peter de Apono.
1328. Francis of Piedmont. 1343. Dondis, father and son.

Died 1320 Platerius (John^. Antidotarium Nicolai cum expositione.

1343 St. ARDOui.'f. Red oxide of mercury.

Born 1394 Basil Valentine. Prepared chemical medicines. Introduced antimonials(cMrrtt»

triumphalis antimonii). Was acquainted with the double chloride of iron and
ammonia, and the acetates of lead.
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A.D.
1418
1491
1492
1497
1508

1493—1541

1505

1532
1542

EARLY CHRISTIAN WRITERS ON MEDIClNEr—Continued.

Valescus de Tarenta.
Ortus sanitatis (first botanical figures).

Columbus discovers America. Tobacco and its use for smoking first known.
Mercury employed externally in syphilis.

Guaiacum introduced into Europe by the Spaniards.

Paracelsus. A vain, ignorant, arrogant, drunken quack, fanatic, and impostor.

He burnt publicly the works of Galen and Avicenna, declaring that his shoe-
strings possessed more knowledge than those two celebrated physicians, and
asserted that he possessed the elixir of life ! He was a cabalist, astrologer,

and believer in the doctrine of signatures. He conferred several important
benefits on medicine : he overturned Galenism, introduced chemical medicines
(employed mercury in syphilis), and substituted tinctures, essences, and extracts,

for various disgusting preparations. (A more favourable opinion of the character

of Paracelsus is entertained by some writers.)

Sarsaparilla first appeared in Europe.
Early botanists in whose works several medicinal plants are distinctly referred to, in

some cases, for the first time. 1530. Brunfelsius ; Cardamine pratensis ; Scro-

phularia nodosa. 1532. Tragus; Foxglove (Campanula sylvestris); Belladonna
(Solanumhortense nigrum). Dulcamara. 1542. FucHsrus; Stramonium; Digitalis.

A.D. GREAT BRITAIN.

1579 Winter's Bark brought to Europe.
1633 Serpentary root noticed by Thomas Johnson.
1674 Willis (Dr. Thos.) Pharmaceutice Rationalis. 8vo.

1675 Sulphate of Magnesia obtained from the Epsom Waters by Dr. Grew.
1687 Floyer (Sir .T. M. D.) <^apiiaKO'Ba(javos : or the Touchstone of Medicines. 2 vols. 8vo.

1691 Bate (Dr. G.) PharmacopoBia Bateana, by Fuller. 12mo.
1693 Dale (Dr. S.) Pharmacologia, seu Manuductio ad Mat. Med. 8vo. 1693.—3tia.

ed. 4to. 1737.

1697 Sulphuric acid made from sulphur.

1702 Mead (Dr. Richard). A Mechanical Account of Poisons. 5th ed. 1756, 8vo.

1718 QuiNCY (Dr. J.) Pharmacopoeia officinalis et extemporanea; or, a Complete Eng-
lish Dispensatory. 14th ed. 1736.

1724 Douglas (James). Index Materiae Medicae, or a Catalogue of simple Medicines.
Lond. 1724, 4to.

1730 Bradley (R.) A Course of Lectures upon the Materia Medica, Ancient and Mo-
dern. 8vo.

1740 Spigelia as an anthelmintic made known.
1742 Senega introduced by Dr. Tennant.
1747 James (Dr. R.) Pharm. Univ., or a New Engl. Dispens. 8vo.
1751 Hill (Dr. J.) A History of the Materia Medica. 4to.

1753 Brookes (Dr. R.) The General Dispensatory. 8vo.
1754 Lewis (Wm.) The New Dispensatory. 8vo. Several editions were published

during the lifetime ofthe author.—The Edinburgh New Dispensatory, published
after his death, was essentially a new edition of his work. It was successively
edited by Dr. Webster, Dr. Duncan, Dr. Rotheram, and Dr. Duncan, jun,

1758 A red astringent gum (Kino ?) described by Dr. Fothergill.
1761 Lewis (Wm.) An Experim. Hist, of the Mat. Med. 4to.—4th ed. in 2 vols. 8vo

,

by Dr. Aikin, 1791.

1763 Bark of Salix alba used by Rev. Mr, Stone.
1763 Receipts for preparing Ward's Medicines.
1768 Alexander (Wm.) Experimental Essays. 8vo.
1770 Alston (Dr. Ch.) Lectures on the Materia Medica. 2 vols. 4to.

1770 Monro (Dr. D.) Treatise on Mineral Waters. 8vo. 2 vols.

1733—1804 Priestley (Dr. J.) discovered oxygen, protoxide of nitrogen, and hydrochloric acid,

ammoniacal and sulphurous acid gases.

1775 Rutty (Dr. J.) Materia Medica, Antiqua et Nova. Rotterod. 1775.

1775 Withering (Dr. Wm.) Account of the Foxglove. 8vo. Birm.
1780 Brown (Dr. John). Elementa Medicinae. Regarded all medicines as stimulants,

and as differing from each other in little more than the degree in which they
exert their stimulant power. (Brunonian theory.)

1781 Home (Dr. F.) Methodus Materia Medicae. 12mo.
1782 Saunders (Dr. W.) Observations on Red Peruvian Bark.
1783 Home (Dr. F. R.) Clin. Experim. Hist, and Dissect. 8vo.

1785 Aikin (Dr. J.) A Manual of Materia Medica. 8vo. Yarmouth.
1786 Duncan (Dr. A.) Heads of Lectures on the Materia Medica. 8vo.
1788 Monro (Dr. Donald.) A Treat, on Med. and Pharm. Chym. and the Mat. Med.

3 vols. 8vo.
1788 Angostura bark imported into England.
1789 Cullen (Dr. Wm.) A Treatise of the Materia Medica. Regarded all medicines

as acting by motions excited in, and propagated by, the nervous system.

VOL. I. 4



XXXVm HISTORICAL TABLE OF THE MATERIA MEDICA.

jl^, D, GREAT BRITAIN—Continued.

1790—94 WooDviLLE (Dr. W.) Medical Botany.—4 vols. 4to. 2d ed. 1810.—3d ed. in 5 vols,

by Hooker and Spratt, 1832.

1792 MooRE (J.) Essay on the Materia Medica. 8vo.

1793 Alderson (Dr. J.) Essay on Rhus Toxicodendron. 8vo.

1794-5 BEDDOES(Dr. Thos.) and Watt (Jas.) Consid. on the Use of Factitious Airs. 3pts.

1794 Relfh (Dr. J.) Inquiry into the Medical Efficacy of Yellow Bark.
1794 Pearson Dr. R.) Thesaurus Medicaminum.
1797 Pearson (Dr. R.) Pract. Synops. of the Mat. Alim. and Mat. Med. 8vo. 2d ed. 1808.

1800 Duncan (Dr. A., Jun.) Edinburgh New Dispensatory.—11th ed. 1826. Supplement
1829.

1800 Saunders (Dr. Wm.) Treatise on Mineral Waters. 8vo.

1800 Pearson (John). Observations on the Effects of various articles of the Materia
Medica in the cure of Lues Venerea. 8vo.

1801 Pearson (Dr. G.) Arrang. CataL of the Art. of Food, Drink, Seasoning, and Medi-
cine. 8vo.

1804 Murray (Dr. J.) System of MateriaMedica and Pharmacy. 5th ed. 1828. 2 vols. 8vo.

1804 Graves. Conspectus of the Pharmacopoeias. 12mo. Lond.
1805 Hamilton (Dr. J.) Observations on Purgative Medicines. 8vo.
1805 The existence of Cinchonia inferred by Dr. Duncan, jun.

1809 A Practical Materia Medica. Lond. Small 8vo.

1809 Wilson (J.) Pharmacopoeia Chirurgica. 8vo.—2d ed. 1811.

1810 Thomson (Dr. A. T.) Conspectus of the Pharmacopoeias. 13th ed. 1841.

1811 Thomson (Dr. A. T.) The London Dispensatory. 8vo. 9th ed. 1837.

1812 Stokes (Dr. Jonathan). A Botanical Materia Medica. 4 vols. 8vo.

1812 Paris (Dr. J. A.) Pharmacologia. 8vo. 6th ed. 1825.—8th ed. 1833.—Append. 1838.

1813 Ainslie (Dr. W.) Mat. Med. of Hindoostan. 4to.—Mat. Indica. 2 vols. 8vo. 1826.

1813 Young (Dr. Thos.) Classif and Lit. of Mat. Med. in the Introd. to Med. Lit. 8vo.

1815 RooTSEY (S.) General Dispensatory. 12mo. Bristol.

1818 Gray (S. F.) Supplem. to the Pharmacopoeias. 8vo.—6th ed. 1836.

1821 Medico-Botanical Society ofLondon established. Some "Addresses" and "Trans-
actions" have been published by the society, but irregularly.

1826 Gray (S. F.) The Elements of Pharmacy, and of the Chemical History of the
Materia Medica. 8vo.

1824 Phillips (R.) Trans, of the Pharm. of the Roy. Coll. of Phys. Lond. with Notes
and Illus. Ditto. 1837.—4th ed. 1841.

1825 Brande (W. T.) Manual of Pharmacy. 8vo.—3d ed. 1833.

1826 Rennie (J.) New Supplem. to the Pharmacopoeias. 8vo.^-4th ed. 1837.

1827—30 Flora Medica. 2 vols. 8vo.

1829 Christison (Dr. Robt.) Treat, on Poisons. 8vo. 3d ed. 1835.

1830 Barker (Dr. F.) and Montgomery (Dr. W. F.) Observ. Chem. and Pract. on the
Dublin Pharm. 8vo.

1831 Billing (Dr. A.) First Principles of Medicine. 4th ed. 1841.

1831 Bardsley (Dr. J. L.) Hospital Facts and Observations.
1831 Stephenson (Dr. J.) and Churchill (J. M.) Med. Botany. 4 vols. 8vo. Fig.—2d

ed. by G. Burnett, 1834—36.
1831 Kane (R. J.) Elements of Practical Pharmacy.
1832 Stephenson (D. J.) Med. Zoology and Mineralogy. 8vo. 1832.

1832-3 Thomson (Dr. A. T.) Elem. of Mat. Med. and Therap. 2 vols. 8vo.—2d ed. in 1

vol. 1835.

1833 Jones (T. W.) Manual of Pharmacology. 18mo.
1835 Johnstone (Dr. J.) A Therapeutical Arrangement and Syllabus of Materia Medica.
1835-7 Pereira (J.) Lectures on Materia Medica and Therapeutics in Lond. Med. Gaz.
1836-8 SiGMOND (Dr. G. G.) Lect. on Mat. Med. and Therap. in the Lancet.
1837 Steggall (Dr. J.) A Text Book of Materia Medica and Therapeutics. Small 8vo.
1837 Collier (Dr. G. F.) A Translation of the New Pharmacopoeia of the Royal Col-

lege of Physicians in London, with Notes and Criticisms. Royal 8vo. Lond.
1838 Lindley (Dr. John). Flora Medica. 8vo.
1838 Ure (Dr. Alex.) Practical Compendium of Mat. Med. adapted for Infancy and

Childhood.
1839 Collier (Dr. G. F.) Companion to the London Pharmacopoeia. Royal 8yo.
1839 Brande (W. T.) Dictionary of Materia Medica and Practical Pharmacy.
1840 Lane (Dr. J. H.) Compendium of Materia Medica and Pharmacy.
1840 Beasley (H.) The Pocket Formulary and Synopsis of the Pharmacopoeias. 24mo.

—2d ed. 1841.

1839-40 Pereira (Dr. Jon.) The Elements of Materia Medica. 2 vols. 8vo.—2d ed. 1842.
1841 Bellingham (Dr. O'Bryen). Elements of Materia Medica and Pharmacy, edited

by Dr. A. Mitchell. Part I. Dubl. 8vo.
1842 Christison (Dr. R.) A Dispensatory, or Commentary on the Pharmacopoeias of

Great Britain. Edinb.

Fharmaceutical Transactions, edited by Jacob Bell. Commenced 1841. T%e
Chemist, edited by Mr. Watts, contains many articles on pharmacy. It was
commenced in 1840.
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A. D. FRANCE.
1542-4 Sylvius (James).
1566 Antimony proscribed.

1666 Antimony permitted.

1672 Tartarized soda discovered by Seignette.
1686 Ipecacuanha celebrated in Paris.

1694 PoMET (P.) Hist. Gen. des Drog. des Plantes, &c. Eng. Transl. 1712.

1697 Lemery (N.) Pharmacopee Universelle.

1697 Lemery (N.) Traite Universel des Drog. simples.

1713 Simaruba bark sent to Paris.

1708 TouRNEFORT (J. P.) Materia Medica.
1709 Chomel (J. B.) Abrege de I' Hist, des Plant, usuelles. 8vo.

1741 Geoffroy (S. F.) Tract, de Mat. Med. 3 vols. 8vo.

1756 Helminthocorton sent te Paris.

1760 Goulard (Thos.) Traite sur les Effets des Prep, de Plomb. 8vo. 2 vols.

1762 Baume (A.) Elem. de Pharm. theor. et i^-at. 2 vols. 8vo.—3me ed. 1818.

1770 LiEUTAUD (Jos.) Precis de la Mat, Med. 2 vols. 8vo.

1773 De LA Beyrie et Goulin. Diet, raisonne-univ. de Mat. Med. 8 vols. 8vo.

1787 Venel. Precis de Mat. Med. 8vo. 2 vols.

1789 Desbois de Rochefort. Cours El^m. de Mat. Med. 8vo. 2 vols.

1803 Narcotine discovered by Derosne.
1804 De Candolle (A. P.) Essai sur les Propr. Me'd. des Plantes. 8vo.—2d ed. 1816.

AlibeUt (J. L.) Nouv. Elem. de Therapeut. 3 vols. 8vo. 5me ed. 1826.

1805 ScHWiLGUE (C. J. A.) Traite de Mat. Med. 3me ed. 1818. 2 vols. 8vo.

1805 Barbier (J. B. G.) Princip. Gen. de Pharmacol.—Trait^ Elem. de Mat. Med.
2nde ed. 1824. 3 vols. 8vo.

1806 Chortet (J. J.) Traite de Pharmacologic.
1811 Picrotoxin discovered by Boullay.
1811 ViREY(J.J.) Traite de rharmacie theoriqueet pratique. 2 vols. 8vo. Nouv.ed.l819.
1811 Iodine discovered by Courtois.
1814 The existence of Morphia confirmed by Robiquet.
1814 Orfila(P.) Traite des Poisons ; ou Toxicol. Gen. 3me ed. 1827.

1817—20 Pelletier and Caventou discover emetine, strychnia, brucia, veratria, and quina.

1818 Menard (J. L. M.) Essai de Mat. Med. et de Therap, 8vo.

1819 Martin (C. P.) Essai de Pharm. gen. 8vo.
1819 Caventou. Traite Elem. de Pharm. theoriq. 8vo.

1819—20 Hanin. Cours. de Mat. Med. 8vo. 2 vols.

1820 Virey (J. J.) Hist. Nat. des. Medicam. des. Alim. et des Poisons. 8vo.

1820 GuiBOURT (N. J. B. G.) Hist. Abreg. des Drog. simpl. 8vo. 2 vols. 3nie ed.—1836.
1821 Labarraque recommends the chlorides of lime and soda.
1821 RoQUES (Jos.) Phytographie Medicale. 2 vols. 4to.

1821 Magendie (F.) Formulaire pour la preparation et I'emploi de plusieurs Nouv.
Medicam. 8me ed. 1835.

1823 Richard (A.) Botanique Medicale.
1825 Begin (L. J.) Traite de Therap. 8vo. 2 vols.

1826 Meconine discovered by DuBLANcjeune.
1826 Edwards (H. M.) and Vavasseur (P.) Manuel de Mat. Med. 1826.—An English

Translation of this.

1826 Bromine discovered by Balard.
1827—29 Chevallier (A.), Richard (A.), et Gttillemin (J. A.) Diet, des Drog. 8vo. 5 vols.

1829 JouRDAN (A. J. L.) Pharmacopee Universelle. 2 vols. 8vo. 2nde ed. 1840.

1828 Fee (A. L. A.) Cours d'Hist. Nat. Pharm. 2 vols. 8vo.

1828 Henry (N. E.), et Guibourt (N. B. G.) Traite de Pharm. theoriq. et prat. 8vo.

2 vols. 2me ed. 1834—3me ed. in 1 vol. 1841.

1828 Martinet (L.) Manuel de Therap. et de Mat. Med. 1828.

1828—37 Bayle (A. L. J.) Bibliotheq. de Therapeut. 4 vols. 8vo.
1829 De Smytt^re (P. J. E.) Phytologie Pharm. et Med.
1829 Ratier(F. S.) Traite de Mat. Med. 8vo. 2vols.

1829—34 Merat (F. V.) et De Lens (J. A.) Diet. Univ. de Mat. Med. 6 vols. 8vo.
1831 Chevallier et Idt. Manuel de Pharmacien. 2 vols. 8vo.
1831 FoY (F.) Cours de Pharmacologic. 8vo. 2 vols.

1831—

5

Richard (A.) Elemens d'Histoire Naturelle Medicale. 3 vols. 8vo.
1832 Codeia discovered by Robiquet.
1832 Narceina discovered by Pelletier.
1835 CoTTEREAU (P. L.) Traite Elem. de Pharm. 8vo.
1836 Soubeiran (E.) Nouveau Traite de Pharmacie. 2 vols.—2nde ed. 1840.

1836—32 Trousseau (A.) et Pidoux (H.) Traite de Therap. et de Mat. Med. t. i. 1826. t. ii.

part Ire. 1837. t. ii. part 2e. 1839.
1839 BoucHARDAT (A.) Elemens de Matiere Medicale. 8vo.
1839 Galtier (C. P.) Traite de Matiere Medicale et des Indications Therapeutiques des

Medicaments.
1841 Galtier (C. P.) Traite de Pharmacologic et de I'Art de Formuler. 1 vol. 8vo.

Also Bulletin de Pharmacie, from 1809 to 1815. Journal de Pharmacie, from 1815
to the present time ; and Journal de Chimie Medicale, from 1825 to the present
time.—Also Journal de Pharmacie du Midi.
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A.D. GERMANY.
1588 Camerarius (J.) Hort, Med. et Philosoph.

1631 Emetic tartar mentioned by Mynsicht.
1658 Sulphate of soda discovered by Glauber.
1669 Phosphorus discovered by Brandt.
1641 ScHROEDER (J.) Pharmacopoeia Medico Chymica. 4to.

1679 Weffer (J. J.) Historia Cicutae Aquat'icae. 4to.

1684 Wedelius (G. W.) Amaen. Mat. Med. 4to. 1704.

1681 Nitric ether noticed by Kunkel.
1686 Cascarilla mentioned by Stisser.

1701 RiviNus (A. Q.) Censura Medicam. Officin. 4to.

1712 K^mpfer (E.) Amaenitates exoticae. 4to.

1714 ZoRN (B.) Botanologia Medica. 4to.

1728 Stahl (G. E.) Materia Medica. 8vo.

1740 Neumann (Dr. C.) Praelectiones Chemicae, by J. C. Zimmermann ; an authentic
edition in 1756, under the title of Chymia medica, dogmatico-experimentalis

;

and his Chemical Works, by Dr. Lewis. 4to. 1759.

1740 Hoffmann (F.) Opera omnia physico-medica. 6 vols. fol.

1741 Cartheuser (I. F.) Rudiment. Mat, Med. 8vo.

1755 LosECKE (I. L. L.) Mat. Med. 8vo.

1758 VoGEL (Dr. R. A.) Hist. Mat. Med. 8vo.

1760 Storck (Ant.) on hemlock, stramonium, aconite, hyoscyamus, and colchicum.

1762 Crantz (H. I. P.) Mat. Med. Syst. 8vo. 3 vols. ed. 2nda. 1779.

1774 Spielmann (I. R.) Institutiones Mat. Med. 8vo. ed. nov. 1784.

1774 Murray (Dr. J. A.) Apparatus Medicam. 8vo. ed. alt. cur. Althorf. 1793.

1791 Arnemann (Dr. J.) Praktische Arzneimittellehre. 8vo. 6te Aufl. by Kraus. 1819.

Arnemann (Dr. J.) Chirurgische Arzneimittellehre. 6te Aufl. by Kraus. 1818.

1790 Gren (F. a. C.) Handbuch der Pharmakologie. 3te Aufl. 1813.

1793 Baldinger (E. G.) Litteratura Universa Materiae Medicae, &c. 8vo.

179§—
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Schlegel (J. C. T.) Thesaurus Materiae Medicae. 3 vols. 8vo.

1795—

6

Gmelin (J. F.) Appar. Medicam. regnum minerali complectens. (See J. A. Mur-
ray.) 8vo.

1797 Segnitz (F. L.) Handbuch der praktische Arzneimittellehre. 8vo.

1797 Jahn (F.) Auswahl der wirksamsten Arzneimittel. 8vo.

1800 SwEDiAUR (D. F.) Materia Medica. 12mo.
1802 Frank (I. S.) Versuch einer theoretisch praktischen Arzneimittellehre nach den

Principien der Erregungstheorie. Erlitngen.

1803 Oberreich (C. F.) Umriss einer Arzneimittellehre nach den Grundsiitzen der
Erregungstheorie.

1804 Morphia and Mechonic acid discovered by Sertiirner.

1805 Bertele (G. a.) Handbuch einer dynamischen Arzneimittellehre. 8vo.

1807—9 BuRDACH (Dr. K. F.) System der Arzneymittellehre. 8vo 2d ed. 1817-19.

1808 WuRZER (F.) Grundriss der Arzneimettellehre. 8vo.

1808—24 Pfaff (C . H.) System der Materia Medica nach chemichen Principien. Leips. Bd.
vii. 8vo.

1809 Ebermaier (Dr. J. C.) Taschenbuch der Pharmacie. 8vo.

1809 MuLLER (J. H.) Handbuch der Lebens—und Arzneimitellehre.

1810 Hahnemann. Organon der rationellen Heilkunde.
1815 Schone (K.) Praktische Arzneimittellehre nach der Grundsatzen der Erregungs-

theorie.

1816 Sprengel (Dr. K.) Institutiones Pharmacologiae. 8vo.

1816—17 VoiGTEL (Dr. F. G.) Vollstiindiges System der Arzneimittellehre. 2 vols. 8vo.

Herausg. von Kuhn.
1819—22 ScHWARTZE (Dr. G. W.) Pharmacologische Tabellen. fol. 2te Aufl. 1833.

1820 Tiedemann (F.) and Gmelin (L.) Versuch iiber die Wege aufWelchen Substanzen
aus dem Magen und Darmkanal ins Blut gelangen. Heidelburgh.

1821—3 VoGT (Dr. P. F. W.) Lehrbuch der Pharmakodynamik. 2 vols. 8vo. 2 Aufl. 1828.

1824—30 Geiger (P. L.) Handbuch der Pharmacie. 3 vols. 8vo. 5 Aufl. 1837.

1824 Niemann (J. F.) Pharmacopaea Batavacum cum notis et additamentis medico-phar-
maceuticis. Lips. 2 vols. 8vo. 2d ed. 1824.

1824 Martius (Dr. C. F. P.) Specimen Materiae Medicae Braziliensis. 4to.

1825 JiiRG (Dr. J. C. G.) Material, zu einer kiinft. Arzneimittell.

1825 SuND^LiN (Dr. C.) Handbuch der speciellen Heilmittellehre. 3te Aufl. 1833.

1825—31 BiscHOFF (C. H. E.) Handbuch der Arzneimittellehre. 3 vols. 8vo.

1826 Bergen (H. von.) Versuch einer Monographic der China. 4to. plates.

1826—23 RiCHTER (G. A.) Ausfiihrliche Arzneimittellehre. 6 vols. 8vo.

1827 DuLK (Dr. F. P.) Die preussische Pharmacopoe iibersetzt und ertautert. 2pt8. 2d
ed. 8vo. 1829.

1827—28 Hergenrother (Dr. J.) System der allgemeinen Heilungslehre. 2 vols. Svo.

1827—34 GoEBEL (Dr. F.) and Kunze (Dr. G.) Pharmaceutische Waarenkunde. 2 vols. 4fo.

1828 DiERBACH (Dr. J. H.) Der neuesten Entdeckungen in der Materia Medica. 2te Aufl.

1829—34 Hayne. Darstellung und Beschreib. d. Arzneigewiichse welche in d. neue preussisi-

che Pharmacopoe aufgenommen sind. Von Brandt and Ratzeburg.
1829 Hartmann (P. C.) Pharmacologia dynamica. 2 vols. 8vo.

1829 Nees von Esenbeck (Dr. Th. F. L.), Weyhe (M. F.), Wolter (Dr. J. W.), and
Funke (P. W.) Beschreibung oflacineller Pflanzen. fol.
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\,J^, GERMANY—Continued. .'V*
1829—33 Brandt (J. F.) and Ratzeburg (J. F. C.) Medizinisohe Zoologie. 2 vols. 4to.

1829 MicHAELis (Dr.) Art. Arzneimittel. in the Encyclopadischea Worterbuchder medi-
cinischen Wissenschaften.

1830 Wendt (Dr. J.) Praktische Materia Medica. 8vo.

1830 Martius (T. W. C.) Das Neueste aus dem Gebiete der Pharmacognosie, als

Nachtrag zu Guihourt's Waarenkunde mit Beriicksichtigung der zweiter
Originalausgabe bearbeitet. Niirnberg.

1830—32 Nees v. Esenbeck (Dr. T. F. L.) and Ebermair (Dr. C. H.) Handbuch der medi-
cinisch-pharniaceutischen Botanik. 2 vols. 8vo.

1830—37 Sachs(L. W.)andDuLK(F.P.) Handwiirterb.d.prakt. Arzneimittell. 19 Lief.A—St.

1830 Creasote discovered by Reichenbach.
1831—39 Wibmer (Dr. K.) Die Wirkung der Arzneimittel und Gifte. 3 vols, and 1st part of

the 4th vol.

1831 Pfaff (C. H.) Pharmacop. Slesvico-Holsatica. Kiliae. 4to.

1831 Dierbach (I. H.) Abhandl. iib. der Arzneikrafte der Pflanzen. 8vo.

1831 Phoebus (Dr. P.) Handbuch der Arzneiverordnungslehre. 2d ed. 2 parts, 1835-6.

3d ed. 1839, 1840. The first edition was entitled " Specielle Receptirkunst."
1832 Zenker (Dr. J. C.) and Schenk (Dr. E.) Naturgeschichte der vorziiglichsten Han-

delspflanzen. 2 vols. 4to.

1833 ScHROFF (Drs. E. S. and K. D.) Arzneimittellehre und Receptirkunst. 12mo.
1833 Martius (Dr. T. W. C.) Grundriss d. Pharmakogn. d. Pflanzenreichs. 8vo.
1834 Brandt(I. F.) and Ratzeburg (J. F. C.) Deutscm. phanerog. Giftegewachse. 4to.

1836 Radius (Dr. J.) Auserlesene Heilformeln.
1837 Dierbach (Dr. J. H.) Die neuesjen Entdeckungen in der Materia Medica. 1st vol.

1837 Bachmann (W. L.) Handworterb. d. prakt. Apothekerkunst. 2 vols.

1837 Mitscherlich (Dr. C. G.) Lehrbuch der Arzneimittellehre. First part of 1st vol.

1837.

1837—38 Grabau (Dr. W.) Chemisch-physiologisches System der Pharmakodynamik. 2 pts.

8vo. Kiel.

1838—41 Winkler (Edw.) Vollstandiges Real Lexicon der medicinisch-pharmaceutischen'
Naturgeschichte und Rohwaarenkunde. 8vo. Leipzig, les Heft, 1830; 10 Heft,
1841.

1838 Martius (Dr. T. W. C.) Lehrb. d. pharmaceut. Zoologie. 8vo.
1838 Phoebus (Dr. P.) Deutschl. kryptog. Giftgewachse. 4to.

1830 ScHWARTZF. (Dr. G. W.) Allgein. u. spec. Heilquellenlehre. 2 parts. Folio.

A considerable number of pharmaceutical journals are published in Germany. The
following are, perhaps, the most important:

1. Almanach oder Taschenbuch fiir Schiede-Kiintsler und Apotheker. 12mo. From
1780.

2. Berlinisches Jahrbuch fiir die Pharmacie und fiir die damit verbundenen Wissen-
schaften. 12mo. (From 1795 to the present time.) Now edited by Dr. Lindes.

3. Trommsdorff(J. B.) Journal der Pharmacie. 8vo. 1794 to 1817. Ncues Journal,
der Pharmacie. From 1817 to the present time.

4. BucHNER (J. A.) Repertorium fiir die Pharmacie. 12mo. (From 1815 to the
present time.)

5. Pharmaceutisches Central-Blatt. 8vo. From 1830 to the present time. Edited
by Dr. A. Weinlig.

6. Annalen der Pharmacie. 8vo. From 1832 to the present time. A continuation
of the Magazin fiir Pharmacie. From 1823—1831.

7. Archiv der Pharmacie. From 1822 to the present time. 8vo. Edited by R.
Brandes and H. Wackenroder.

8. Jahrbuch fiir praktische Pharmacie. 8vo. 1838. By Drs. J. E. Herberger and F.
L, Winckler.

A. D. HOLLAND.
1517—85 DoDON^us (R.)

1577—1644 Van Helmont (John B.)

1605 Clusius (C.) Exoticorum. libr. x. Lugd. fol.

1648 Piso (G.) De Medicina Brasiliensi. Mentions ipecacuanha, copaiba, tapioca, &c.
1674 Marggravius (C) Mat. Med. Contract. Amst. 4to. ed. 2nda. 1682.

1719 BoERHAAVE (H.) Mat. Med. et Remed. Form. Ludg. 8vo.
1740 DeGorter(D.) Mat.Med.exhibensviriummedicamentorumcatalogus. Amst. 4to.

1793 Balthasaar (A.) Verkorte doch klaare en oefennende Materia Medica. Amst. 8vo.
1757—1802 Voltelen (F. J.) Pharmacologiae Universa;. 3 parts. Lugd. 8vo.

1799 Ypey (A.) Introductio in Materiam Medicam. Lugd. 8vo.
1811 Ypey (H.) Handboek der Materies Medica. Amst. 8vo.
1817 Van Honte (J. A.) Handleiding tot de Materies Medica, of Leer der Geneesmid-

deln. Amst. 8vo. -

1829 Van Water (J. A.) Beknopt doch zoo veel mogelijk volledig Handboek voor de
Leer der Geneesmiddeln. Amst. 8vo.

See C. H. d Boy, Catalogus Bibliothecae Medicse, t. ii. Amstel. 1830.
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A. D. BELGIUM.
1824 Kluyskens (J. F.) Matiere Medicale pratique. Gand. 2 vols. 8vo.

SCANDINAVIA.

(Denmark, Norway, and Sweden.)

A. I^, !• Denmark.

1640 Pauli (Simon) Quadripartitum botanicum de simplicium medicamentorum faculta-

tibus. Rostochii 4to. Argent. 1667, 1668, 1675, 1708.
1658 Bartholinus (C. Th.) Dispensatorium Hafniense. Hafn. 4to.

1772—1840 Pharmacopoea Danica. Hafn. 1772. 1786. 1805. 1840._

1788 Bang (Fr. L.) PharmacopcEa in iisum Nosocomii Fridericani. Hafn. 12mo.
1799 Mangor (C. E.) Pharmacopcea Pauperum. Hafn. 4to.
1800 Mangor (C.E.) Armenapothek. Hafn.
1804 TYCHSEN(Nicolai). Theoretisk ogpraktisk Anviisningtil Apothekerkunsten. Udg.

ved J. F. Bergsoe. Kbhn. 1 & 2 D. 8vo.
1809—10 Mynster (O. H.) Pharmacologic. Kbhn. 2 D. 8vo.
1810—12 Wendt (J. C. W.) Anviisning til at samle, torre og conservere medicinske Planter

og Plantedele. Kbhn. 8vo.
1811 Wendt (J. C. W.) Anviising til Recepteerkunsten. Kbhn. 8vo.
1813 Pharmacopoea militaris. Kbhn. 12mo.
1828 Pharmacop. in praxi publ. a med. Dan. sequenda. Hafn.

1834—5 Djorup (M.) Haandbog i Pharmacologien. Kbhn. 8vo. 2 D. 2 Udg. 1837-8.
1838 Otto (Carl.) Haandbog i Toxikologien. Kbhn. 8vo.

Many articles on pharmacology will be found in the following Danish medical journals

:

1. " Bibliothek for LcBger." 1809—1839. Kbhn. 30 vols. 8vo.
2. "Hygaea." Udvigel vel Otto. 1826-7.

3. " Medicinsk-chirurgiske Tidskrift."
4. " Ugeskrift for Larger." 1839.

For further information respecting Danish and Norwegian works on pharmacology
consult: Winther (ilf.) "Biliotheca Danorum Medica Hafniae." 1832.

2. Norway.

The Danish and Norwegian literature was common to both countries till their

political separation in 1814, when Norway was united with Sweden. The language
used in Norway in writing, and by all educated persons in speaking, is identical with
the Danish. Hence, then, every medical work published in Denmark till 1814 may
be considered as also belonging to Norwegian literature. Since that year no work on
pharmacology has been published in Norway. The King has, however, appointed
a committee to prepare a new pharmacopceia for that country. The Pharmacopoea
Danica has hitherto been used there. Several articles on pharmacology have ap-

peared in the following Norwegian periodical:—Eyr, et medicinsk Tidskrift. 11

vols. Commenced in 1826, and continued by Dr. Hoist till 1837.

3. Sweden.

1686 Pharmacopcea Holmiensis. Holmiae, 4to.

1705—1817 Pharmacopcea Suecica. Holm. 1705. 1775. Alt. 1776. Holm. 1779. 1817. 4to. andSvo.
1749 LiNNE (C. A.) Materia Medica Stockh. 8vo. ed. Schreb. 1772. 1782. 1787.

1735—1784 Bergmann (T.) A distinguished chemist.
1769 Retzius (A. J.) Kort begrep af grunderne til Pharmacien. Stockh. 1769, 8vo.

;
1742—1786 ScHEELE (C. W.) Discovered Tartaric Acid in 1770, Chlorine in 1774, solid Citric

Acid in 1781, and hydrous Prussic Acid.
1771 Retzius (A. J.) Primae lineae Pharmacise, suecico idiomate editae, jam Latine con-

versae. Gottingae. 8vo.

1776 Bergius (P. J.) Materia Medica e Regno Vegetabili. Ed. 2 t. 8vo. Stockh. 1782.

1789 Pharmacop. milit. nav. et eorum usui accommod., qui impensis publ. curantur. Holm
1789, 8vo.

1825—25 RoNANDER (C. W. H.) System e Pharmacologien. Stockh. 1 Deal; 1, 2. Afdeling.
1834 Pharmacopoea in usum Nosoc. milit. Holm. 1834, 12.

Berzelius.

Besides several pharmacological papers in the following Swedish journals

:

"Svenska Liikare—Siillskapets Handlingar." Stockh. 1813—1833. 8vo. " Nija
Handlingar." 1 Bd. 1837.

" Svenska Liikare—Siillskapets Arsberitttesser." Stockh. 1813—1838. 8vo. 20vols.
"Tidskrift for Liikare och Pharmaceuter." Stockh. 1832—1838. 8vo. 6 vols.

"Hygaea. Mediciniskog PharmaceutiskMynadskrift." Commenced April, 1839.

A. D. RUSSIA.
1534 Herbal in the Russian Language with figures.

1588 Treatise on Medicines in ditto.
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1665 Apothecaries' Garden at Moscow.
1778 Pharm. Rossica. Petropol. 4to.—1782. 8vo.

Pharm. caslrens. Rossica Petropol. 4to.

1784 Bacherach (A.) Pharm. Rossica navalis. Petrop. 8vo.

1801 Grindel (D. H.) Grundriss d. Pharm. Riga.

1803—

8

Russiches Jahrbuch d. Pnarm. Riga.

1806 GiESE (F.) Lehrb. d. Pharm. Riga.

1807 Pharmacopeia in usum Nosocomii Paup. Petropol. 8vo.

1809—10 GiESE (F.) and Grindel (D. H.) Russ. Jahrb. d. Chem. und Pharm. 2 Bde. Riga.

1809.—Dorpat. 1810. 8vo.

1819 Grindel (D. H.) Med. Pharm. Blatter. 8 Hefte. Riga. 1819 and 1820. 8vo.

1829 HoRANiNow (P.) Systema Pharmacodynamicum 8vo. Petrop.

1840 Wylie (Sir James.) Pharmacopoeia castrensis Ruthenica. Ed. 4to. Petropoli.

Further information on Russian medicine may be obtained in the following works:
GrahlO. F.) " Dies. Med. system quaedem medicam. Rossor. domest." Jenae. 1790.

Richter(,W.M.) " Geschichte d. Med. in Russl." Bd. 3. 1813—1817. Moskwa.

A. D. FINLAND.
1797 Bjornlund (B.) Mat. Med. Select, fivo. Abo.
1819 Pharmacopoea Fennica. Aboae.

A.D. ITALY.
1500—55 Brassavola (A. M.) Examen omnium simpliciuni.

1501—77 Matthiolus (P. A.) Commentarii in libros sex Dioscoridis.

1502—53 Serveto (M.)
1502 Valerian recommended in epilepsy by Columna.

1553—1616 Alpinus (Prosper). On the medicine and plants of the Egyptians.
1647 Sala (Ang.)
1707 Sugar of milk made known by Testi. (Beckmann, Hist, of Invent, iv. 602.)

1734 Mazini (J. B.) Mechanica Medicamentorum.
1791—5 Carminati (B.) Hygiene, Terapeutice et Materia Medica. 4 vols. 8vo. Papia.

1803 Brugnatelli (F.) tarmacopea ad Uso degli Speziali, e Medici modern! d'ltalia.

8vo. Venez.—A French translation by Planche in 1811.

1808 Doctrine of contra-stimulus by Rasori and Borda.
1821 Targioni. Di Materia Medica Tozzeti Lezioni di. Firenze. 8vo.

1824 Alberti(A.) Flora Medica. 6 vols. 8vo. Milan.

1824 Ambrosiani (P.) Manuale por Droghiere. Pavia, 2 vols. 8vo.

1825 Trattato delle Droghe semplici. 6 vols. Milan.

1825 Stellati (V.) Elementi di Mat. Med. 2 vols. 8vo. Napoli.

1826—

7

Taddei. Farmacopea generate. 4 vols. 8vo. Firenze.

1827 Dizionnario de Medicamenti. Modena.
1827 Dizionnario farmaceutico galeno-chemico. Neapl.
1827 Barzelotti (I.) Epitome delle instruzioni theoretico-pratiche. 8vo. Pisa.

1828 Bruschi (D.) Institutioni di Materia Medica.

1830 Argenziano (P.) Elementi di Materia Medica. Napoli.

1833 ViGNA (C.) Manuale di Mat. Med.
1833 GiAcoMiNi (G.) Trattato filosofico sperimentale dei Soccorsi Terapeutici. 4 vols.

8vo. Padova.
1833 FoLCHi (I.) Materiae Medicae compend. 2 vols. 8vo. Ad Thermas Agrippae.

1837—40 Taddei (Dr. G.) Elementi di Farmacologia suUe bali deila chimica. Ediz. 2nda. 4
vols. 8vo. Firenze.

A. D. SPAIN.
1569 MoNARDEZ (Nic.) Historia medicinal de las cosas que se traen de nuestras Indias

Occidentales que sirven en medicina. Sevil. 4to. Lat. transl. by Clusius 1574.
Antw. Engl. Transl. by Frampton, Lond. 1580. Monardez mentions Cebadilla,
Sarsaparilla (9ar9aparilla), Sassafras, Balsam of Peru, Balsam of Tolu, Logwood,
&c.

1578 AcosTA (Chr.) Drogas de las Indias. 4to. Burgos.
' 1615 Hernandez (Fr.) Nova plant, anim. min. Mexican, historia. Rom. 1651. Fol.—(A

Spanish edit, by F. Ximenes in 1615.)

1632 Cinchona imported into Spain.

1729 Pharm. Madritensis, 4to. 1794. 8vo. 1798. Lips. 1822.

Ruiz (Don Hipp.) and Pavon (Don Jose.) Flora Peruviana. Cinchona, Krameria.
1786 Tavares (Fr.) De Pharmacologia libellus. Coimbra. 8vo.

1787 Roderiguez y Salv. Soliva (J.) Des efficaces virtudes nuevamente descubiertas

o

comprob. en varias plantas. Madrid.
1789 Ranch (J.) Tratado theor. prat, de Mat. Med. Barcelona. 1789.

1798 Hernandez de Gregorio (M.) Diccionario dem. de Pharmacia. Madrid. 4to.

1800 Carbonel (F.) Pharmaciae elementa, chem. recent, fundament, innixa. Barcinon.—
French transl. by J. H. Cloquet, from the 3d ed. Paris, 1821.

1841 IiMENEZ (Dr. M.) A work on pharmacy in 2 vols. ; but I have not seen it.
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A. D. PORTUGAL.
1536 Garcias ab Orta, Coloquios dos simples y droguas he cousas niedicinais da India.

Goa. 4to.—Lat. transl. by Clusius, 1567. Antw. 8vo.

1785 Henriquez de Paiva (J. J.) Pharm. Lisbonn. Lisb. 8vo.

1794 Pharmacopeia Geral para o Reino e Dominios de Portugal. 8vo. 2 vols. Lisbon.
1797 Pharmacopeia do Pinto. Coimbra.
1800 Brotero described the ipecacuanha plant.

1810 Gomes obtained crystallized Cinchonia.
1836 Albano (Dr.) O Codigo Pharmaceutica ou Tratado do Pharmacia. Coimbra.

A pharmaceutical journal is published at Lisbon, under the title of " Jornal da So-
ciedade Pharmaceutica Lusitana." Of this I have seen one number only, viz.
" Tomo II. 60 Anno Numero X." Lisboa, 1839. It is published monthly.

A. D. UNITED STATES OF AMERICA.

1768 Chair of Materia Medica and Botany in the University of Pennsylvania established.

(Dr. Wood's Address, 1836.)

1782 Botany separated from Materia Medica in that University.

1801 Barton (Dr. B. S.) Collections for an Essay towards a Materia Medica of the

United States. 3d ed. 1810.

1803 Chimaphila introduced by Dr. Mitchell.

1806 CoxE (Dr. J. R.) The American Dispensatory. 8vo. 8th ed. 1830.

1807 Ergot of Rye introduced by Dr. Stearns.

1807 Lobelia inflata introduced by the Rev. Dr. Cutler.

1813 Thacher (Dr. I.) American New Dispensatory. 8vo. 2d ed. 1813.

1817 Chapman (Dr. N.) Elements of Therapeutics and Materia Medica. 2 vols. 8vo. 4th
ed. 1825, Philada.

1817—18 Barton (Dr. W. P. C.) Vegetable Materia Medica of the United States. 2 vols.

4to. fig. 2d ed. 1825, Philada.

1817—20 BiGELOW (Dr. J.) American Medical Botany. 3 vols. 8vo. Boston.
1822 Eberle (Dr. J.) Treatise on Materia Medica and Therapeutics. 8vo. 5th ed. 1841.

1822 Bigelow iDr. J.) A Treatise on the Materia Medica, intended as a sequel to the
Pharmacopoeia of the United States. Boston.

1825 Ellis (Dr. B.) Medical Formulary. 8vo. Philada. 6th ed. 1843, edited by Dr. S. G.
Morton.

1827 Eclectic and General Dispensatory. 8vo. Philada.

1828—30 Rafinesque (C. S.) Medical Botany of the United States of North America. 2 vols.

12mo. Philada.

1828 Barton (Dr. W. P. C.) Outlines of Lectures on Materia Medica and Botany de-
livered in Jefferson Medical College. 2 vols. 12mo. Philad.

1828 ToGNo &. DuRAND. A Manual of Materia Medica, by Edwards & Vavasseur.
Translated. 8vo. Philada.

1830 Jalap plant. Ipomcea purga (jalapa) described by Mr. Nuttall.

1830—34 Journal of the Philadelphia College of Pharmacy. Ed. by Dr. B. Ellis, 1830 to 1834.

4 vols. 8vo.

1831 The Pharmacopoeia of the United States of America. By authority of the National
Medical Convention, held at Washington, A. D. 1830. 1st ed. 1831, Philada.

1831 Carpenter (G. W.) Essays on some of the most important Articles of the Materia
Medica. 12mo. Philada.

1831 Wood (Dr. G. B.) and Bache (Dr. F.) The Dispensatory of the United State's. 8vo.
6th ed. 1845, Philada.

1835 American Journal of Pharmacy, a continuation of preceding. Edited by Dr. R. E.
Griffith to 1837, and by Drs. Carson and Bridges to the present time. 16 vols. 8vo.

1836 DuNGLisoN (Dr. R.) General Therapeutics, or Principles of Medical Practice, with
Tables of the Chief Remedial Agents and their Preparations. 8vo.

1839 DuNGLisoN (Dr. R.) New Remedies: the Method of preparing and administering
them, their effects on the healthy and diseased economy. 8vo. Philada. 4th ed.

1843.

1841 Bell (Dr. John). A Practical Dictionary of Materia Medica, including the compo-
sition, preparation, and uses of Medicines, and a large number ofextemporaneous
Formulae, together with important Toxicological Observations. On the basis of
Brandes' Dictionary of Materia Medica and Practical Pharmacy. 8vo. Philada.

1842 Paine (Dr. Martin). A Therapeutical Arrangement of the Materia Medica; or the
Materia Medica arranged upon physiological principles, and in the order of
general practical value that remedial agents hold under their several denomina-
tions, and in conformity with the physiological doctrines set forth in Medical
and Physiological Commentaries. 12mo. New York.

1842 Pharmacopoeia of the United States, by authority of the National Convention held
at Washington, 1840. 8vo. Philada,

1843 DuNGLisoN(Dr. R.) General Therapeutics and Materia Medica. 2vols.8vo. Philada.

1845 Harrison (Dr. John P.) Elements of Materia Medica and Therapeutics. 2 vols.

8vo. Cincinnati.



THE

ELEMENTS
OF

MATERIA MEDICA.

J3art lir0t.

THERAPEIA GENERALIS.-GENERAL THERAPEUTICS.

Therapeutics
(
Therapeia^ Therapeutice^ Therapeutica^ from ©spa'Trsuw, Icure)

is that branch of medicine which has for its object the treatment of diseases. It

is divided into general {JDierapeia generalis) and special [Therapeia specialis).

Authors are not agreed as to tlie proper limits of Therapeutics. In the most extended sense

of the word, and which I have adopted in the text, it embraces all the known means of cure,

and, consequently, all surgical operations. Guersent {Dictionnaire de MedecAne, lorn. xx. art.

Therapeuiique, 1828), however, excludes Amputations, Lithotomy, Tracheotomy, A-c., from
its domains, though he includes Bloodletting, Issues, Setons, Acupuncture, and all those opera-

tions which are useful in the treatment of diseases, by producing modifications of the vital

properties.

Sprengcl {InstUutiones Medica, torn. i. p, 7) applies the term latreusologia (from isltpivot, I
cure ; and \oyo(, a discourse) to general Therapeutics.

AcoLOGY (^Acologia, from axo?, a remedy, and Xopg), or lamatologia (C. H. E.

BischofT, Die Lehrevon den chemiscken Heihnitteln. Bd. i. S. 22, Bonn, 182.5),

(from jajxa, a remedy, and Xo^og), is that department of Therapeutics devoted to

the consideration of remedies.

Some authors (Sprengel ; and C. H. E. Bischoif ; op. supra cit.) limit Acology to the conside-

ration of surgical and mechanical remedies.

Remedies^ jRe/wec^za, from re and medeor, I heal ; Auxilia m^dica) are agents

used in palliating or ciiring diseases.

They are of two kinds: pscychical, or mental ; Rnd somaticalf or corporal.

The first affect the bodily functions, and influence disease by the agency of the

mind; the second act on the body directly.*

1. REMEDIA PSYCHICA—PSYCHICAL OR MENTAL
REMEDIES.

Affections of the mind influence the corporal functions,^ favour or oppose the

action of morbific causes on the system, and modify the progress of diseases.

•' * Strictly speaking, this division may, perhaps, be inaccurate. We know that changes in the condition of
the brain produce corresponding alterations in the state of mind ; and it may be fairly inferred, that changes
in the state of the mental facilities are nocessahly associated witli some molecular alteration in the cerebral

substance. If this be true, all remedies are somatical or corpornl. But, in the absence of direct and positive

evidence of this, we may continue to speak of mental as distinguished from corporal agents, just as we speak
o{ functional as distinguished from organic diseases,

2 For some pertinent observHtions on the powerful influence of mental causes in deranging the functions of
the body, see Dr. J. Johnson's Essay on Indigestion, 10th ed. 1840.
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Their employment as tlierapeutical agents is necessarily limited; on account of
the difficulty experienced in producing, regulating, and controlling them. Yet
ihey are by no means unimportant, or to be neglected.

They may be conveniently divided into two sets or classes,—the one including

those affections which immediately result from the presence of objects external to

the mind, and which may be denominated external affections ;—the other com-
prising those affections which arise in consequence of certain preceding affections

of the mind itself, and which may be termed internal affections.'^

Class. 1. External Affections of the Mind.—To this division belong those

phenomena or slates of the mind commonly termed sensations^ and which may
arise either from influences external to the body {external sensations), or from
organic causes existing within the body {internal sensations). They suggest, by
the association of ideas, other affections, which, as they arise from preceding states

of the mind, are truly internal. But, in considering external affections as reme-
dial agents, it is scarcely possible to estimate their influence independent of the

internal affections which immediately arise from them. Indeed, the great remedial
value of some external affections depends on the internal affections which they
suggest; as in the case of Music, the therapeutical effects of which are referrible,

not to the mere perception of the sounds, but to the resulting emotions.

The mental affections of this class, which will require a brief notice, are the

external sensations ; viz., those ascribed to the organs of smell, taste, hearing,

vision, and touch.

1 «& 2. Smell and Taste.—at. An important object in the art of prescribing is to cover the
unpleasant taste and smell of medicines by other substances possessed of an agreeable flavour

and odour.

yg. In some nervous affections we endeavour to increase the faith of our patients in the power-
ful agency of the remedies employed, by augmenting the odorous and sapid qualities of the sub-
stances used.

3, Hearing—*. Monotonous noises favour sleep; as the humminfif of bees, the ticking of a
clock, tl)e murmur of a rivulet, a dull discourse, «fcc. We avail ourselves of this fact in thera-

peutics, and combat want of sleep by directing an attendant to read aloud to our patient.

^. Silence frequently disposes to sleep. Under some circumstance?, however, it " may become
a stimulus, while sound ceases to be so. Thus, a miller being very ill, his mill was slopped, that

he might not !)e disturbed by its noise; but this, so far from inducing sleep, prevented it alto-

gether; and it did not take place till the mill was set agoing again." (Dr. Robert Macnish's
Philosophy of Sleep, p. 32. Glasg. 1830.)

y. Music lias been employed in the treatment of diseases (especially those of the mind) from
very remote times. (F. A. Steinbeck, Diss. Inaug. De Musices atque' Poesos, Berol, 1826.) The
most ancient notice of its remedial use occurs in the Bible {Samuel xvi. 15-23), where the

Sacred Hi.«!tori,Hi tells us that David cured the melancholy of Saul by music. This happened
more than a thousand years before Christ. The. ancient Greeks also had recourse to music in

medicine, though Hippocrates makes no mention of it. It would appear to' be principally

adapted for the relief of the melancholic form of insanity; but its beneficial effects are very tran-

sitory, and have been greatly exaggerated. ^Esquirol {Des Maladies Mentales, torn. ii. p. 538.
Paris, 1838) tried it at Clarenton in every way, and under the most favourable circumstances,

but with liltle success. " Sometimes," he repf)rts, "it rendered the patients furious, often it

appeared to divert them, but I cannot affirm that it contributed to thtir recovery. To the con-

valescent, however, it proved advantageous." A more recent writer (Dr. Conolly) also observes,"

that "little regard is probably due to music as a remedial means, its effects being usually only
temporary. Violent patients often become silent, and then moved to weeping, when the piano
is played to them."—As, in the therapeutical employment of music in insanity, our object is to

create agreeable emotions, by recalling the happy events of bygone times, and by restoring old

associations and trains of thought, particular attention should be paid to adapt the character of
the music to the peculiarities of each case; for it is obvious that what may prove beneficial to

one patient, may be injurious to another.

4. Vision.— u.. Sleep is promoted by "the sight of any thing waving; as of a field of stand-

ing corn, or of the hand drawn up and down before the face by a mesmeriser, attracting

attention much more than an object at rest." (Dr. Elliotson's Human Physiology, p. 608, 5th

ed. 1840.)

1 Consult Dr. Thomas Brown's Lectures on the Philosophy of the Human Mind, vol. i. p. 341, 2d. ed. 1824.
3 The Report of the Resident Physician of the Ilanwell Lunatic Asylum, presented to the Court of Quarter Ses-

tionssfor Middlesex, at the Middlesex Sessions, 1840.
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yg. Absence of liglit is one of the circumstances which usually dispose to sleep.

5. Touch.—ae. Gentle friction* with the fingers, on some part of the body, disposes to sleep.

Its soothing and lulling effects I have repeatedly experienced when suffering with severe head-

ache. " I knew a lady," says Dr. Elliotson, (p. 609) " who often remains awake, in spile of every

thing, till her husband very gently rubs her foot : and, by asserting tii a patient my conviction

that the secret of an advertising hypnologist, whom I allowed to try his art upon the sleepless

individual, and wliich he did for a time successfully, was to make him rub some part of his body

till he slept, he confessed this to be the fact."

0. " Gentle friction acts on the sacne sense ; and a combination is still more effective : whence
experience has taught nurses to rock, and otherwise agitate infants, while they hum them to

sleep." (Ibid.)

y. Freedom from pain and uneasiness of any kind favours sleep.

J". In some soporose affections, as poisoning by opium, apoplexy, «Slc., remedies are resorted to

which, by exciting the sensibility of the body, are calculated to rouse the patient. Various me-

thods of causing pain have been devised : one of the oldest is urtication, or fliigellation by a

bunch of nettles {Urlica dioica). This practice is mentioned by Cclsus. (Lib. iii. cap. 2.)

Class 2. Internal Affections of the Mind.— This class includes the i?ttellectual

states of tJie mind and our emotions. But, as the observations which I h:\ve to

make on the therapeutic employment of this class, are rather general than spe-

cific, it will be unnecessary to attempt any systematic division of the internal

affections.

et. An important part of the treatment of mental affections, as well as of many corporal

derangements, is the removal of all moral or mental cxrcumstances which either have produced

or keep up the morbid condition. nThis, however, cannot be effected in many cases, or only

with extreme difficulty. In a considerable number of nervous and hy[)ochondriacal affections,

appeals to the reasoning faculties are not only useless, but,-in many instances, absolutely inju-

rious, " by exciting irritation in the mind of the sufferer, who thinks his counsellors are either

unfeeling or incredulous towards his complaints,"' In such cases, no remedy is equal to

traceZ/in^, especially in a mountainous country; for it combines the salutary influence of ab-

straction of mind from painful reflections, change of scene, respiration of pure air, and employ-

ment of bodily exercise. If the extent of the mental disorder, or the circumstances of the

patient, preclude the trial of this remedy, removal from home is calculated to act beneficially,

i>y withdrawing the patient from the influence of domestic circumstances calculated to add to,

or at least to keep up, the morbid condition, and by presenting new objects to his view, which

arrest his attention, and excite new trains of ideas. (Consult Esquirol, op. supra cit. tom. ii. p.

743.) In lunatic asylums, seclusion proves a simple but most valuable means of tranquillizing

violent maniacs.^ Amusement and employment are powerful psychical remedies in the treatment

of the insane.*

jg. Emotions and passions of the mind have a most powerful influence upon the disorders

of the b'iody.'^ Much of the evidence, however, which establishes the truth of this statement,

is rather curious than practically useful; and as the general fact is well knovfn and admitted,

I shall confine myself to a few practical illustrations. Hope is a mildl}' stimulating or tonic

passion, which may be beneficially employed jn all diseases, and which proves injurious in

few, if in any cases. Most patients receive with satisfaction and benefit assurances of the

prospect of recovery from their medical attendant. Even in diseases of a mortal character,

life may be sometimes prolonged by concealing from the sufferer the fatal nature of his

malady." Faith in the beneficial agency of the remedies employed, and confidence in the

skill of the medical attendant, are important adjuvants in the treatment of most diseases. To
them both physician and empiric owe part of their success ; and it is, therefore, the duty of

the practitioner to encourage these feelings in his patient by every legitimate and honourable

» The friction above referred to stiould be very light and gentle.—Strong or violent friction by the hand or

horsehair gloves is used for other purposes; as, for allaying itching and irritation of skin, and promoting
cutaneous circulation. Dinneford's "Patent improved Electrical IJorse-hair Renovators'''' are, for these purposes,

a great improvement over the ordinary horse-hair gloves,—On tlie subject of Friction as a remedial agent,
.consult Celsus, lib. ii. cap. 14,

a Change of J]ir, or the Pursuit of Health and Recreation ; illustrating the beneficial influence of bodily exer-

cise, change of scene, pure air, and temporary relaxation, in sickness aiid in health. By James Johnson, M. D.

4lh ed, 18:J8.

» See Dr. Conolly's Report before referred to, p, 52.—Bodily coercion is now no longer resorted to at the
Hanwell Lunatic Asyliim, Farther experience, however, is still required to establish the propriety or even
humanity of omitting it in a// cases.

* Consult Sir W, C, Ellis's Treatise on the J^ature, Symptoms, Causes, and Treatment of Insanity, 1838; and
Dr. Conolly's Report before quoted, p. 51.

» See Dr. Wm. Falconer's Dissertation on the Influence of the Passions upon Disorders of the Body, 2d ed.

London, 1791.

6 For some judicious remarks, by Sir H. Halford, on the duty of the physician, in withholdinii from, or

communicating to, a patient the probable issue of a disease displaying mortal symptoms, see London Medical
Gazette, vol, vii. p, 602. I fully agree with the learned President of the College of Physicians, that the first

duty of the physician is " to protract the life of his patient by all practical means."
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means. The influence of the imagination on disease has lonjj been known, and is a fruitful

source of fallacy in therapeutics. Extraordinary cures have frequently been ascribed to inert

and useless means, when, in fact, they were referrible to the influence of the imagination.'
Fear is a depressing and debilitating- passion, of whose power over disease the practitioner

has sometimes availed himself Thus, Bnerhaave prevented the recurrence of epileptic attacks
(brought on by a person falling down in a fit in the sight of the hospital patients), by directing a

red-hot iron to be applied to the person who should next be affected. (Falconer's Dissert, before
quoted, p. 100.)

2. REMEDIA SOMATICA.—SOMATICAL OR CORPORAL
REMEDIES.

Those remedies which act on the body directly, and which we have denomi-

nated Somatical or Corporal, admit of arrangement into four classes, as follows:

I. Physical but Imponderable Agents, as Light, Heat, Electricity, and Magnetism.
II. Hygienic Agents, as Diet, F^xercise, and Climate.

III. Mechanical and Surgical Agents.
IV. Pharmacological Agents or Medicines.

I. AGENTIA PHYSICA.-PHYSICAL BUT IMPONDERABLE
AGENTS.

L Lux.

—

Light.
(Lumen.)

Physiological Effects.—Light acts as a vivifying or vital stimulus^ to living

beings. It promotes the nutritive processes of vegetables, and its absence is the

cause of that curious phenomenon denominated the sleep of plants. A morbid

condition, called etiolation^ or blanching., is induced in vegetables by growing
them in obscure places. ^ On animals, light operates in a twofold manner : it

promotes their developement and nutrition, and it acts as a specific stimulus to the

eye, as the organ of vision.* Privation of light disposes to inactivity and sleep.

The disease, called Ancemia or Hypcemia in man, is analogous to the condition

termed etiolation in vegetables ; and, like the latter, is sometimes referrible to

deprivation of light, combined, however, with other deleterious causes.* .Blind-

ness (retinitis?) occasionally results from the exposure of the eye to strong light.

The effect of the sun-stroke (coup.de soleil or ictus Solaris^) in inducing inflam-

mation of the brain, may be, in part, perhaps, owing to the influence of the light

of the solar rays.

Uses In maladies characterized by imperfect nutrition and sanguification, as

scrofula, rickets, and anaemia, and in weakly subjects with cedematous limbs,

» See Dr. Haygartl)'s Of the Jmagivation, as a Cause and a Cure of Disorders of the Body; exemplified by

fictitious Tractors and epidemical Convulsions ; in the London Medical Review, vol.iii. p. "-18, 1800. Also, Dr.

Lind's Treatise on the Scurvy, p .343, et seq.; and p. 535. 3d ed. 1772.

2 The phrase vivifying- or vital stimuli is used to designate tliose external conditions necessary to the main-
tenance of life in organized beings; such as heat, air, water, and nutriment. They are to be distinguished

from the alterative or medicinal stimuli, which, while they cause temporary excitement, ultimately e.xhaust.

(See Miiller's Elements of Physiolosry, by Baly, vol. i. pp. 28 and 57.)

3 For details respecting the influence of light on vegetation, consult J. C. Ebermaier, Versnch einer

Geschichte des Lichtes, Osnabriick, 17!!!); Landgrebe, Uchcr das Licht vorzusrsweise iiber die chemischen und
pkysiologischen Wirkuvgen desselben, p. 187, Marburg, 1834.— Also, De Cand(dle, Physiologie vegetale, t. iii. p.

1069, Paris, 183-2

* On the influence of light on animals, see J. C. Ebermaier. op. supra cit.; E. Horn, Uebcr die Wirkungen des

Lichts avf den lebenden menschlichen Kurper, Konigsberg, 1799; Landgrebe, op. supra cit. p. 370; and W. F.

Edwards, De C Influence des .Sgens physiques sur la Vie, Paris, 1824, p. 394.

» See the case of the workmen employed in a French coal-mine, detailed in the Dictionnaire de Medecine,

art. Jlnimie; and M. Andral's Treatise on Pathological .Anatomy, translated by Drs. Townsend and West, vol.

i. p. 97.—"When a gardener wisJies to etiolate, that is. to blanch, soften, and render juicy, a vegetable, as

lettuce, celery. &c., he binds the leaves together, so that the light may have as little access as possible to their

surfaces. In like manner, if we wish to etiolate men and women, we have only to congregate them in cities,

where they are pretty securely kept out of the sun, and where ihey become as white, lender, atul watery, as

the finest celery. For the iiiore exquisite specimens of this human etiolation, we must survey the inhabitants

of mines, dungeons, and other subterraneous abodes; and for complete contrasts to these, we have only to

(-xamine the complexions nf stage-coachmen, shepherds, and the sailor 'oh the high and giddy mast.' " (Dr.

James Johnson, Change of Mr, p. 7, 4lh ed. 1838.)
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&c., free exposure to solar light is indicated. Its use is sometimes attended with

very happy efFects. ©pen and elevated situations probably owe part of their

healthy qualities to their position with regard to solar light. The observations

of Dr. Edwards, on the influence of light in promoting the perfect developement

of animals, led him to conclude, that in climates where nudity is not incompati-

ble with health, exposure of Ihe whole surface of the body to light is favourable

to the regular conformation of the body ; and he, therefore, has suggested inso-

lation in the open air as a means calculated to restore healthy conformation in

children afTected with scrofula, whose deviations of form do not appear to be

incurable. [Op. supra cit. p. 401.)

As in bright solar light we feel more active, cheerful, and happy,— while

obscurity and darkness give rise to a gloomy and depressed condition of mind,

—

so we employ insolation in the open air as a mental stimulus in melancholy, low-

ness of spirits, and despondency.

In amaurosis, supposed to depend on, or be connected with, a languid condition

of the vital actions going on in the tunics of the eye, exposure to strong solar

light (concentrated by a lens) has been proposed as a remedy. But notwithstanding

that Hufeland (quoted by Sundelin, Hanclbuck der speciellen Heilmittellehre^ Bd.

ii. S 72. 3tte. Aufl. 1833) reports a case said to have been cured by it, its value

is exceedingly doubtful, and its use requires extreme caution.

a. Darkness.
In many maladies, light acts injuriously on the system, and its exclusion is

attended with benefit to the patient.

In all diseases of the eye attended with local, vascular or nervous excitement,

darkness or obscurity should be employed. In inflammatory conditions of the

brain, in fever, and in mental irritation, whether attended or not with vascular

excitement, the stimulus of light proves injurious, and in such, darkness of the

chamber should be enjoined. After parturition, severe wounds, and surgical

operations, and in all inflammatory conditions, the exclusion of light contributes

to the well-doing of the patient. Lastly, darkness is employed to promote sleep.

(See p. 51.) In most cases where obscurity is indicated, rest and quietude are to

be enjoined.

b. Dioptric Instruments.
When vision is imperfect, from defect of focal distance, the remedy consists

in the use of dioptric or refracting instruments (eye-glasses ; spectacles). In

Myopia^ (i. e. Short- or Near-sightedness) doubly concave lenses (whose focal

lengths vary from about 2| to 48 inches) are usually employed to counteract the

over refractive power of the humours; while, in Presbyopia^ [Long- or Far-
sightedness) doubly convex lenses (whose focal lengths vary from about 6 to 48
inches) are generally used to obviate the diminished refractive power of the

humours of the eye.* Lenses, for the above purposes, are commonly made
either of flint-glass or of Brazilian quartz. ^ The latter, called pebble, has the

advantage of greater hardness, and its surface, therefore, is not so readily

scratched. (Lenses made of amber are readily scratched, and soon lose their

polish.) The diathermancy of quartz is about the same as that of mirror-glass.

^

» In opticians' shops two trial boxes, or frames of sight, are kept; the one comprises the range of doubly
convex— the other of the doubly concave lenses. These are used for trying myopic or presbyopic eyes.

« Q,iiartz presents some remarkable optical phenomena. It possesses the property of donbJt? refraction in
the direction of its axis. In this it difiers from every other known uniaxial crystal. Moreover, when a
plane-polarized ray is transmitted through a prism of quartz, the two pencils, into which the ray is divided,
are, at their emergence, eliipticaily polarized. (Airy, in The Transactions of the Cambridge Philosophical
Socifily, vol iv. 1833.)

3 Melloni, Taylor's Scientific Memoirs, vol. i. p. ]. The transcalency or diathermancy of several transparent
solids is as follows:—Of 100 rays of heat proceeding from the flame of an Argand lamp, there were trans-
mitted by Rays transmitted,

Rock Salt 92
Iceland Spar 69
Q.uartz 62

Jiays transvdtted.
Minor Glass 62
Alum....,

,^
12

Sulphate of Copper (diaphanous)
In another series of experiments. Melloni ascertained the relative diathermancy of Flint Glass, Mirror (Plate}
Glass, and Crown Glass, to be respectively, 65, 62, and 49.

5*
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Occasionally lenses of other forms, than those above enumerated, are employed; but the

only one deserving of special notice is the periscopic or meniscus (cnncavo-convex) lens, recom-
mended by Dr. Wollaston {Nicholson's Journal, vols. vii. and viii.) for enlarging the field of
vision.'

c. Chromatic Instruments.
In some affections of the eye (popularly known as weakness of sight), coloured

glasses are employed, with occasional relief, to diminish ihe intensity of the

light. Those with a neutral tinge (or twilight tinge) prove the most agreeable to

the eye.

White light is most fatiguing and hurtful to the eye.'* The disease, called snow-blindness,

which sometimes results from the long cnntemplUion of a country covered with snow, is pro-

bably retinitis. (Mackenzie, op. cit. p. 501,—Xenophon {Anabasis, lib. iv.) speaks of snow-
blindness.) Both red and yellow light (hence amber lenses are objectionable) are injurious to

the eye. To the excess of the yellow and red rays, in common artificial light, may be in part

ascribed the baneful influence of this light in causing impaired vision. Two modes of preventing

its ill effects have been suggested; viz. the addition, by reflection, of the blue rays that are

deficient (as by the use of conical blue shades or reflectors around the flame), or the subtraction,

by absorption, of the red or yellow rays that are in excess (as by passing the light through
some transparent medium of a blue tint).^ Green, blue, indigo, and inolet lights, are much less

injurious than either red or yellow. Spectacles of these coloqrs have been made for the use of
those suffering with sensitive eyes, but they are inferior to the neutral tint before mentioned,

since after their removal from the eyes, every object sometimes presents for a short period com-
plementary tints; showing that these colours have fatigued the retinae. All dark-coloured glasses,

however, and especially black crape spectacles, arc objectionable, on account of their greater

power of absorbing and radiating caloric, by which they prove heating to the eyes.'*

2. Calor.—Heat.
Physiological Effects.—All living beings, but especially the animals denomi-

nated warm-blooded, generate heat. To all a certain temperature (which differs

in different individuals) is essential to the maintenance of life; and hence caloric

or heat is a vital stimulus. (See foot-note at p. 52.) Increased beyond a certain

degree, it ceases to be vivifying: it may cause inflammation or apoplexy; it may
exhaust by its prolonged stimulant operation ; or, when its action is very violent,

it may decompose the organized tissues by its chemical influence.

There are three modes of promoting or raising the temperature of vvarm-blooded

animals, viz :

—

h The communication from without of sensible heat, either by the application of heated sub-

stances to the body, or by the introduction of radiant heat.

2. By augmenting the generation of heat within the body ; as by the use of stimulant foods

and drinks.

3. By diminishing the cooling influence of surrounding bodies; as by the use of clothing made
of substances which are bad conductors of caloric.

The effects of caloric communicated from without, on living beings, are three-

fold, viz :

—

1. Physical; including expansion or dilatation, and fluidity.

2. Chemical; comprising increased tendency to changes of composition and decomposition.

3. Dynamical, physiological, or vital; comprehending all changes in the condition of the

vital properties produced by heat. These changes are of two kinds:

—

at. Primary; excitement, or augmentation, of vital action.

/g. Secondary ; exhaustion, or diminution, of vital action.

1 For farther information respecting spectacles, consult Mackenzie's Practical Treatise on Diseases of the

£yc, 3d edit., London, 1840, pp. 784 and 7!)2 ; Kitchener's Economy of the Eyes, Part L (Spectacles,) London,
1824; and Cox's 5pecfacZc iSecrci's, London, 1838.

a The intense light caused by the ignition of charcoal and the combu.stion of the metals effected by the

Voltaic Battery constructer' by Professor Groves, has produced on myself, as well as on some friends, tem-

porary blindne€«. The symptoms (which lasted two days in my case) were those of retinitis, with profuse

lachrymation.
3 See Dr. James Hunter's work, On the Influence of .Artificial Light in causing Impaired Fision, Edinburgh,

1840.
.*Melloni {op. supra cit.) ascertained the diathermanoiis properties of coloured glasses to be as follows:—

. Of JOO incident rays, there. are transmitted by
Coloured glass. Rays transmitted. I Coloured glass. Rays transmitted.

Deepviolet. 53
|

Bright yellow 34

Vivid red..... 47 Mineral green 23

Clear blue 48
j

Very deep blue 19
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a. On Vegetables.—A certain degree of heat promotes all the vital processes

of plants. It accelerates germination, the growth and dcvelopement of all vegeta-

ble organs, inflorescence, fecundation, and the ripening of the fruit ; and it

quickens the movements of parts susceptible of motion. Too elevated a tem-

perature, accompanied with dryness, deranges the health of plants. (De Candolle,

Fhysiologie Vegetale, torn. iii. p. 1096.) An intense heat decomposes the vege-

table tissues.

b. On Man and other Animals,—A certain degree of external heat (different

in different beings) promotes the vital manifestations of animals, and hence we
denominate it an excitant or stimulant. Its prolonged operation, however,

is followed by debility and exhaustion, proportionate to the previous excite-

ment.

The influence of tropical heat on the liuman species furnishes an illustrative example of the

effects just mentioned. It is well known lliat the mental powers of children are sooner de-

veloped, and the sexes arrive earlier at puberty, in warm than in cold countries. Moreover,

the languor, indolence, and relaxed fibres, so commonly observed in the inhabitants of tropiral

climates, are probably to be ascribed, in a great measure, to the exhausting and enervating influ-

ence of external heat.

The effects of topical heat are first, a sensation of warmth, redness, turgescence,

and a slight augmentation of temperature of the part healed. The diameters of
the minute capillary vessels expand under the influence of caloric, and thus the

red blood-disks are enabled to enter tubes previously impervious to them. The
augmented volume of the part arises, therefore, in a great measure from the pre-

sence of an increased quantity of blood; but in part also from the dilatation of

the solids and fluids caused by their augmented temperature. The living tissues

become more relaxed, soft, and flexible, under the influence of a moderate heat,

and admit of a more rapid transpiration.

A more violent degree of heat causes burning pain, redness, and vesication.

A still more intense heat destroys vitality and organization. Whenever a large

portion of the surface of the body is destroyed (as in burns and scalds), great

constitutional disturbance, or even death, results from the shock given to the ner-

vous system.

If the whole body be subjected to an elevated temperature, not incompatible

with prolonged life, its effects are manifested first in the vascular system, and in

the organs connected therewith. The superficial vessels enlarge ; the skin be-

comes redder ; and the pulse quicker and fuller ; respiration more frequent ; the

animal heat is augmented ; and the expired air is hotter, and more loaded with

vapour.

The exciting influence of heat, on the vascular system, points out the impropriety of employing
this agent in inflammation or congestion of tiie organs (heart and lungs) engaged in the circula-

tion of the blood; in dilatations of the heart; in aneurism; in apoplexy; and many other cases

which will readily suggest themselves.

Increased exhalation (first of insensible and vaporous matter, then of visible

and liquid sweat) and augmented secretion of the periphery soon succeed. The
rapid conversion of a liquid into an aeriform f^uid (insensible perspiration) is

attended with the production of cold ,- and thus animals are enabled to counteract

external heat, and to maintain nearly their original temperature, when exposed

to a temperature considerably higher than that of their own bodies, by the in-

creased perspiration which they suffer under these circumstances. The deter-

mination to the surface, and the increased transpiration and secretion of the skin,

are attended with a contemporaneous diminution of activity in some of the inter-

nal organs. Thus, the secretions of the kidneys and the mucous membranes
are diminished in consequence of the increased secretion and exhalation of the

skin.

The mutually antagonizing influence of determinations of blood to different parts—as well

as of the secretions of different tissues— is a circumstance the knowledge of which is of great
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practical value in therapeutics.' Wc avail ourselves of this influence, and employ external

heat to produce determination of blood lo, and augmented secretion of, the skin on various occa-

sions; as when an internal malady is attended with coldness of surface, or appears to be

connected with the sudden disappearance of a cutaneous eruption. The benefit obtained by
the use of external heat in gastritis, enteritis, cystitis, and nephritis, is in part referrible to

the same antagonizing influence. External heat is also an important adjuvant in the treatment
of diabetes: it cliecks the excessive secretion of ufine, and relieves the dry and unperspirable

state of the skin. Whenever we exhibit sudorific medicines, we promote their operation by
keeping the surface warm; while when we employ diuretics, the skin should be kept cool.

The agency of tropical heat in weakening the digestive organs, and the efiicacy of spices, taken
as condiments, in counteracting this effect, are clearly referrible to the principle of antagonism
above explained.

The augmented secretion of bile, and the tendency to hepatic diseases, so com-
monly observed in Europeans when they become residents in warm climates, are

other effects of the continued operation of heat on the body.

That heat, aided by inactivity, abundance of solid food, and little or no drink, is capable of

inducing hepatic disease, is well shown on the goose. The celebrated pdtis de foies gras, pre-

pared at Strasburg and Metz, are made from the livers of geese artificially enlarged. These
animals are crammed with food, kept from drink, nailed to a plank by the webs of their feet,

and placed quite close to a fire: and, in due time, their livers become greatly enlarged.

Relaxation of the living tissues i^ another consequence of the employment of

moderate heat. This effect, which is best observed when moisture is conjoined

with caloric, commences first in the part to which heat is applied : and, when
the whole surface of the body has been subjected to an increased temperature, its

relaxing Influence soon extends to internal parts : hence arise atony, diminution

of muscular power, a feeling of languor or fatigue, and an indisposition to cor-

poral exertion.

We take advantage of this relaxing influence of heat in the treatment of spasmodic diseases,

in the reduction of dislocations, in the application of the taxis in hernia, and on many other

occasions where our object is to relax or soften muscular or other tissues. On the other hand,

we avoid the employment of heat where preternatural relaxation or atony of the general system,

but especially of the surface, exists.

The primary effect of moderate heat on the nervous system is excitation ; the

secondary effect, exhaustion. In the first instance sensibility is agreeably pro-

moted, the action of the voluntary muscles assisted, and the intellect somewhat
exalted. But to these effects succeed languor, relaxation, listlessness, indisposition

to corporal and mental labour, and tendency to sleep.

Lastly, the prevailing maladies of hot climates may be referred to as farther

illustrations of the effect of continued heat on the body. Fevers, diarrhosa, dys-

entery, cholera, and liver diseases, may be regarded as the special maladies of the

burning equatorial regions.

The exhaustion, which follows the excitation caused by heat and other stimuli,

would seem, to use the words of Miiller, [Op. cit. vol. i. p. .')2,) to "show that

the organic force is consumed, as it were, by the exercise of the functions;" and

to employ a simile of Dr. Priestley ,2 we may say, that as a candle burns out much
faster in oxygen gas than in air, so we may be said to live out too fast when under

the exciting influence of an elevated temperature.

Uses.—Heat is employed as a remedial agent for various purposes, of which

the following are the principal :

—

1. To cause an afflux of blood to a part; by which,

—

a. Healthy circulation and temperature may be restored.

6. The equalization of the distribution of blood may be effected; and thereby a preter-

natural afflux to other organs checked.

c. The secretions and exhalations of a part may be re established or increased.

2. To promote the general circulation of blood.

I See some valuable remarks on the ''antagonism" of llie secretions, in Miiller's Elements of Physiology, by

Dr. Baly. PJiiladelpliia, 1843.

a Eiperiments and Observations on different kinds of Air, vol. ii. p. 169. Birminglwm, 1790.
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3. To relax tense, rigid, or spasmodically conlractcd tissues.

4. To alleviate pain.

5. To hasten organic changes; as the termination (resolution or suppuration) of inflam-

mation.

6. To destroy the vitality and organization of a part.

The most important circumstances which contra-indicate its employment,

are

—

1. Great vascular excitement, plethora, aneurism, hemorrhage, &c.
2. Great relaxation and flabbiness, especially in the superficial organs.

3. Profuse secretion and exhalation.

4. Great nervous excitability, with little power.

Heat is communicated to the body in two ways ; viz., by radiation and by

coiiductimi,

a. Radiant Heat.

Radiant heat proceeds from the sun and terrestrial bodies, in straight lines or

rays. Therapeutically it has been employed as a stimulant or excitant, to pro-

mote circulation and warmth in the old, the debilitated, and the paralytic; and as

a cautery.

a. Solar Heat.—The rays which proceed from the sun, are of three kinds,

—

illuminating, heat-making, and chemical. Their important influence—as illumi-

nating rays—has been already alluded to. (See p. 52.)

The ancients* were well acquainted with the salutary influence of solar heat

on the human frame, and frequently employed it for therapeutical purposes.

hisolation (insolatio^ apricatio, solicatio, heliosis, JjXiwtfij) may be employed
as a stimulant for the purposes already mentioned. It is also valuable in scrofula,

and as a restorative after lingering and painful maladies. Whenever it is used,

the head should be carefully guarded from the direct influence of the sun, in

order to prevent the occurrence of the sun-stroke, or ictus Solaris, before referred

to. (Page 52.) Occasionally erythema or erysipelas is produced by the direct

action of the sun on the naked skin.

Faure concentrated the solar rays by a burning-glass, and employed them to

stimulate indolent ulcers, especially those which follow frost-bites. Formerly,

cauterization was efl^ected in the same way.^

2. Artificial Radiant Heat.—Exposure to the rays of a common fire is resorted

to, as a stimulant and calefacient, in old paralytic and other cases attended with

coldness and blueness of the extremities, and other symptoms of insufficient cir-

culation of the blood.

The heat radiating from a burning body, (as a candle) or ignited iron, is some-

times employed as a stimulant to produce rubefaction in the tract of the vertebral

column, in paralytic and neuralgic affections of the spiral cord. •' A much more
durable impression of heat," observes Miiller, (vol. i. p. 59,) " better than moxa
or the actual cautery, is produced by holding a burning candle near to the affected

part for a long time, so as to produce pain ; by which means all the beneficial

effect of heat is obtained, without the formation of an eschar and the subsequent

suppuration, which is often of no service. The mode in which the caloric acts in

these cases is not evident."

The radiant heat from a red-hot iron or burning coal has been employed as a

» Hippocrates, De Morhis, lib. ii. 6G and 68 ; Celsus, lib. i. cap. 2 and 3; CjeIius Aurelianus, Morb. Chronic.
lib. iv. cap. 2

a Marjolin, in Diet, de Medecine, art. Cauterisation. Most, in his Encykhpiidie der gesammlen medicin. u.

chirurg. Praxis, Leipzig, 1837. art. Insolatio. (luntfS two aiitliors on insolation, whom I havo had no opportu-
nity of consulting; they are Dresig, De solicatione vulgo insolalione veterum, Lips. 1737; and Richter, Diss.
Insolatio, seupotcstas solis in corpus humanum, Gcitting. 1747.
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utery to check hemorrhages, and to promote the reduction of prolapsus of the

ctum and uterus, and of hernia. This practice constitutes the cauterisation

ca

rectu
, ...

objective of the French writers.

^. Conducted Heat.

1. Calor siccus.—Dry Heat.

This includes hot air, bottles filled with hot water, hot sand, &c.
1. Hot-Air Bath.—Air, at a temperature of from 100° to l.SOo F., is a powerful

stimulant and calefacient, but is less relaxing and soothing than moist vapour.

When required to operate as sudorific, a temperature of from 90° to ]00° F.

(Dr. Gower says 85°) is found most advantageous. The hot-air bath is princi-

pally valuable as a remedial agent when the blood has receded from the super-

ficial parts of the body, and the internal organs are in a state of congestion ; as

in some forms of fever, and in spasmodic cholera. In asphyxia from drowning,

and from some other causes, it is also highly useful. Farthermore, in chronic

rheumatism, stiffness of the joints, and chronic skin diseases (especially the dry

scaly eruptions), it also proves beneficial.

*

The inedicated hot-air hath is prepared by impregnating the hot air with some
gas or vapour; as with sulphurous acid gas or chlorine. (See Chlorine and
Sulphurous Acid.)

2. Solid Substances, heated not beyond M°'— Bottles filled with hot water are

applied to the feet, to excite the circulation and augment the animal heat, in

various diseases attended with cold extremities. The same remedy is conve-

niently applied to the abdomen, to relieve spasmodic pain. (The bottles may
also be made of tin, and of such size and form as to be adapted to the part to

which applied. They should be covered with flannel.) Hot sand {arena

calida)^ enclosed in a bag or bladder, may be employed for similar purposes.

Sometimes hot sand is used as a bath.^ It is rarely resorted to in this country,

but is had recourse to in the maritime departments of the south of France.

(Schwilgue, Traite de Matiere Medicate^ t. ii. p. 324.) A sand-bath operates as

a stimulant and sudorific; and is employed in rheumatism, spasm, paralysis, &c.3

Hot ashes or bran have been applied to similar uses; ^s 'a\so hot bricks. The
leaves of the common birch [Betula alba) are employed in Sweden. (Bergius,

Materia Medica, t. ii. 778, ed. 2n'ia, Slockh. 1782.)

3. Metal heated to %W The late Sir Anthony Carlisle {Lancet, 1826-27, vol.

xi. p. 315 and 384), proposed to excite speedy vesication by the {application to

the skin of a polished plate of metal, heated to 212° by immersion in boiling

water. He recommended it as a substitute for cantharides, than which he declared

it to be less painful. Moreover, it is not liable to cause strangury.

4. The Actual Cautery {Cauterium actuale.)—The term actual cautery is used

to indicate a heated substance, employed to burn or disorganize a portion of the

living body, to which it is applied.

A potential cautery disorganizes by its affinity for the constituents of the livingr tissues.

1 For farther information respecting the hot air bath, consult tlie Cyclopmdia of Practical Medicine, art.

Warm-Mr Bath, by Dr. Forbes. Philadelphia, 1845—Also, Dr. Govver's Auxiliaries to Medicine, \.o\\A. 1819,

Tract 1, Jin Account of the Sudatorium.
Various simple and ready modes of makinjr a hot-air bath have been supgested. A very simple method is

that recommended by Mr. Alcock {Lancet. 18'25-C, vol. ix. p 862.) It consists in burninp spirit in a cup or
saucer under a blanket; the patient lying on the bed with his head and face outside the blanket, as the air is

not fit for respiration. The bjanket is supported over the bed by a cord.

^The phrase balneum arenm is incorrect. Celsus (lib. ii. cap. 17), limits the term balneum to a water-bath
artificially healed in a private house.

s The therapeutical use of sand is denominated arenatio or psammismus, {(pajxniafiOi, from xpafifiog, sand.)

See Q,uiring, De balneis arte parandis Diss. Ivaug. Berol. 1837.

—

" Saburratinn was a species of bathing in

ancient use. The body was buried in sand, and exposed to the sun." (Sutherland's Attempts to revive Ancient
Medical Doctrines, vol. i. p. 48, Lond. 1763.)— Sand is employed therapeutically for other purposes than to

communicate heat. Thus, a bag of sand has been applied to the abdomen, to compress, by its weight, the

uterus, and thereby to restrain uterine hffimorrhage after the removal of rhe placenta ; but incomplete inver-

sion of the uterus is said to have been produced by it (see Most. Rncyldopiidie derge.iammt.med. u. chir. Praxis,

Bd. i. S. 175. Leipzig, 1836.) Sand has also been used as a mechanical support in fractures of the leg.
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Several agents have been employed as actual cauteries, viz. Ted-hot iron^ moxa,

and the Jlame of hydrogen. The first, however, is the one generally used, and
commonly meant, when we speak of the actual cautery. The latter two will be

noticed in subsequent parts of the work. (See Hydrogen^ and Artemisia Moxa
)

I have excluded boiling water, steam, and metal heated to 212°, from Ihe Viat of cauteries.

These agents cuagulate and burden Ihc albuminous and fibrinous portion of the livin|r tiasuea,

and exciie acute inflammation; that is, they «caZd. They neither decompose nor etfecl any
chemical change in the organic principles ; and, therefore, chemically speaking, Ihey do not burn

the living tissues.

In this country the actual cautery (red-hot iron) is seldom used. It is some-

times resorted to as a styptic, where the hemorrhage is from a great number of

small vessels, or from a vessel so situated that the ligature cannot be applied. It

is also used to destroy morbid growths, which cannot be reached by the knife—as

fungus of the antrum. Lastly, it has been applied to stop caries, to excite an
artificial ulcer, to open abscesses, to close fistulous ulcers, in bites by poisonous

animals, and in some affections of the brain—as epilepsy, to destroy the part from

whence the aura epileplica sets out.*

2. Calor humidus,—Moist heat*

a. Aqueous Vapour.

The practice of bathing is of great antiquity, and precedes the date of our

earliest records. It was adopted sometimes for the purpose of cleanliness, some-
times for the preservation of health, and frequently as a recreation and luxury.

The ancient Hebrews {Leviticus xiv. 8.—2 Kings v. 10.) practised ablutions.

Josephus [Bell, Jud. lib. i. cap. 33, § 5.) mentions that Herod was let down into

a bath of oil. The Greeks employed bathing. Homer,^ on various occasions,

mentions hot baths and ablutions. In the writings ascribed to Hippocrates {De
diceta, lib. ii. § 35. De affectionihus^ § 47), baths are mentioned, and their

effects described. Baths are also noticed by Celsus (Lib. i. cap. 3; and lib. ii.

cap. 17), Pliny [Hist. Nat. lib. xxix. cap. 8; lib. xxxi. cap. 2, et seq., ed.

Valp.), and other Roman writers. Prosper Alpinus [Medicina JEgijptiorum^

lib. iii. cap. 14-19) says, that the Egyptians employed hot baths for cleanliness

and health; and Freind states, that when Alexandria was plundered, in A. D.
640, there >\ere 4000 baths in that city. [History of Physick, part. i. p. 7, 3d
ed. Lond. 1727.) Among the Persians, baths were in use.^ The Arabians also

were acquainted wiih hot baths, as we learn from Avicenna. [Canon, lib. iii.

fen. xvi. tract, iv. cap. 10.) The ancient Hindoos employed baths and aspersions

wiih water. (Royle's Essay on the Antiquity of Hindoo Medicine, p. .53. Lond.
1837.)

These examples sufficiently establish the great antiquity of the practice of
bathing.*

The following is a sketch of the baths of the Romans, copied from a painting

found at the Thermce of Titus. (De Montfaucon, JJAntiquite expliquee et repre-

^ntee en Figures, torn. iii. part. ii. p. 204, 2"de ed. Paris, 1722.)

^ For farther details respecting the actual cautery and cauterization. I must refer the reader to Percy's
Py ratechnie chirurgicale pratique, Paris, 1811; Marjolin, art. Cautere and Cauterisation, in the JDict. de JUide-
due ; and Sanson, in the Diet, de Med. et Cliir. pratiques.

a Iliad, xxii. 444. Odyss. viii. 451.— It would appenr from Homer, that the offices of the baths were performed
by ft-niales ; though, from a passage in Herodotus, (firato, .\ixj we may infer that this custom was not peculiar
10 tht^ Greeks.

3 Xenophon, CyropiBdia, lib. viii.—Plutarch, in his life of Alexander the Great, mentions that this celebrated
conqueror was astonished at the sight of the baths of Darius.

* Fur farther information respecting ancient baths, consult Jin .Account of the Ancient Batfis, and their use in
Phytic, by Thomas Glass, M. D. I..ond. 1752.

—

attempts to revive Jincient Medical JJocirines. by Alexander
Suiiierland, M. U., vol. i. p. 12, et seq. Lond. 17(i3.—Also, Be Balneis omnia qua; extant apud Grcecos, Latinua
et Jirabas. Veuet. 1553.



60 ELEJIENTS OF MATERIA MEDICA.

Fig. 1.

Ancient Baths.

The Striffil (a scraper or currycomb, used at baths, to scrape the
skin).

On the right is the ehotke-
riuin (^cthiiTrTUfitov) where the
oils and perfumes are kept in

vases; next to this is the

frigidarium («7rc(foT«/i/oy) or
dressing-room : the third

apartment is the tepidarium :

the fourth is the sudatory,

{concanterata sudatio,) in

which are seen the laconicum^
(so called from being first

used in Laconia,) a brazen
furnace to heat the room, and
persons sitting on the steps:

the fifth is the balneum, with
lis huge basin, (labrvm,) sup-

plied by pipes, communicat-
ing with three large bronze

vases, called milliaria, from
their capaciousness ; the

lower one contained hot, the upper one cold, and the middle one tepid water. The bathers re-

turned back to the frigidarium, which sometimes contained a cold bath. The subterranean
portion of the building, where the fires were placed for heating the baths, was called the hypo-
caustum.

1. The Yapour Bath.—As aqueous vapour, like air, is a worse conductor of

caloric than water, its influence, as a source of either heat or cold, is neither

so powerfully nor so speedily felt as that of the latter. Hence, therefore, the

temperature of the vapour bath should always exceed that of the water bath. If,

however, the whole body be immersed in vapour, which is consequently in-

haled, the temperature must be a little less than if the trunk and limbs alone were
subjected to the influence of vapour; because the inhalation of vapour stops the

.cooling process of evaporation from the lungs. The following is a comparative
view of the heating powers of water and of vapour, distinguishing the latter ac-

cording as it is or is not breathed. (Dr. Forbes, Cyclopcedia of Pradical Medi-
ci?iey art. Bathing, vol. i. p. 265.)

Tpnir? hath

Water. Vapour.

850 — 920
92° — 980
980 _ 106°

Not breathed. Breathed.

960 — 106°
Idiio — J20O
120O _ I60O

90O _ ]00o

lOOO _ jioo
llOO _ 130O

Warm bath
Hot hath

The general effects of the vapour bath are those of a powerful stimulant and
sudorific. It softens and relaxes the cutaneous tissue, expands the superficial ves-

sels, accelerates the circulation of blood, augments the frequency of the pulse and
respiration, and produces copious perspiration. These effects are succeeded by a

feeling of languor and a tendency to sleep.

The vapour bath is distinguished from the hot-air bath by its soothing, relaxing,

and greater sudorific influence; from the hot-water bath, by its inferior power df

communicating heat, by its greater sudorific tendency, and by its causing scarcely

any superficial compression of the body, whereby it does not occasion the prEECor-

dial oppression experienced on entering the water bath.

The vapour bath, like the hot-air bath, may be employed when the blood has

receded from superficial parts, and congestion of internal organs has in conse-

quence occurred ;—as during the cold stage of intermittent fever, in malignant

cholera, and during the stage of chilliness which ushers in various febrile com-

plaints. But its great value is experienced when our object is to relax the skin,
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and to produce profuse sweating. Thus in chronic rheunnatism and gout, in

sh'ght colds from checked perspiration, and in chronic skin diseases, accompanied
with a dry state of the cutaneous surface, it often proves highly serviceable. In

old paralytic cases, unaccompanied with signs of vascular excitement of the

brain, it sometimes gives relief. In some uterine afTections, as chlorosis, ame-
norrhcea, and irritation of the womb ; in dropsy of old debilitated subjects; in old

liver complaints ; and in some scrofulous affections, the vapour bath is occasion-

ally employed with advantage.*

In this country the vapour bath is employed for therapeutic purposes only.

In Egypt, Turkey, Persia, and some other parts of the East, and in Russia,

however, it is in common use as a hygienic agent and luxury ; and is accompanied
by a process of friction, kneading, and extension of the muscles, tendons, and
ligaments, constituting the massing^ of the Egyptians, and the shampooing
(Mahomed's Treatise on Shamjwoing.— I have not met with this work.) of the

East Indians. This process is thus described by Dr. Gibney :

—

{Op. supra ciU

p. 84.) " After exposure to the bath, while the body is yet warm from the

effects of the vapour, the shampooman proceeds, according to the circumstances

of the case, from gentle friction gradually increased to pressure, along the fleshy

and tendinous parts of the limb;—he kneads and grasps the muscle repeatedly,,

presses with the points of his fingers along its course, and then follows friction,

in a greater or less degree, alternating one with the other, while the hand is

smeared with a medicated oil, in the specific influence of which the operator has

considerable confidence. This process is continued for a shorter or longer space

of time, and, according to circumstances, is either succeeded or preceded by an
extension of the capsular ligament of each joint, from the larger to the smaller,

causing each to crack, so as to be distinctly heard, which also succeeds from the

process being extended to each connecting ligament of the vertebra3 of the back
and loins. The sensation at the moment is far from agreeable, but is succeeded

by effects not dissimilar to what arise from brisk electrical sparks, taken from the

joints in quick succession."

In rigidity and stiffness of joints, this process of massing or shampooing may
prove of considerable service.

The Russian Vapour Baths have long been celebrated. The vapour is produced by throwing^

water over red-hot stoncp. Its temperature, according to Lyal!, {Character of the Russians, p.

112, Lond. 1823,) is from 122^ to 144-5'^ F. Besides being exposed to the influence of this

vapour, the bathers are subjected to a system of friction, flogging with the leafy branches of
the birch, and aflfusions of warm or cold water. It is customary with them to issue from the

bathing houses while quite hot, and, in the summer, to plunge into cold water,—in the winter,

to roll themselves naked in the snow, witliout sustaining injury, or ever catching cold. (Dr. E.
D. Ciariie's Travels in various Countries of Europe^ part i. p. 143, et seq.) Bremncr (Excur-
sions in the Interior of Russia, vol. i. p. 185. Lond. 1829.) describes the supposed bracing

effects as lieing all imaginary; and declares that the practice of bathing, followed by the Rus-
sians, rapidly enervates and undermines the constitution. Several medical writers (Dr. Granville's

St. Petersburgh, vol. i. p. 509. Lond. 1828.) have borne testimony to the efficacy of the baths in

alleviating rheumatism.

The Egyptian Vapour Baths arc in constant and general use. The bathers having been

subjected to the operation o^ massing, already described, are then rubbed, and afterwards washed.'

The Turkish'* as well as the Persian (Fowler's Three Years in Persia, vol. i. p. 269. Lond.

1841.) baths are somewhat similar.

1 For a more detailed account of the uses of the vapour bath, the reader js referred to Dr. Gibney's Treatise

on the Properties and Medical Application of the Vapour Bath. Lond. 1825.
a Masser. from the Arabic verb masses, to touch lightly. See Savary's Letters on Egypt, vol. i. p. 130, 2d ed.

Lond. 1787.
3 For a description and representation of the Egyptian baths, consult Description de VEgypte. Etat Moderne,

t. ii. (2de parlie) p. (583. Vol. i. planche 49: and vot. ii, pianche 94.—Also, Lane's Account of the Manners and
Customs of the Modern Egyptians, vol. ii. p. 'STt, Lond. 1&37.—Sir J. G. Wilkinson, in his Manners and Customs

of the Ancient Egyptians, vol. iii. p. 388, Lond, 1837, has given a sketch, from a painting in a tomb at Thebes,

representing a ladv in a bath, with four attendants.
« D'Ohsson's Tableau Oineral de rEmpire Ottoman, torn. i. p. 160, Taris, 1787.—An engraving of a bath is

given.

VOL. I. 6
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Topical or local vapour baths are sometimes employed in the treatment of

local diseases, as affections of the joints. Dr. Macartney (J. Treatise on Injlam-

matio7i, p. 176. Lond. 1838.) recommends the topical use of vapour, as a soothing

and anodyne application, in painful wounds, contusions, and fractures, and has

invented an apparatus for generating and applying it, which is sold by Mr. Stod-

dart, 401, Strand, London.

The vapour douche may be regarded as a topical vapour bath. It is a jet of

aqueous vapour (whose temperature does not exceed that of a general vapour

bath) directed on some part of the body, and its action depends principally on
the temperature of the fluid ; for its mechanical effects are comparatively trifling.

In some affections of the ear, as otitis, olorrhoea, and otalgia, a stream of warm
aqueous vapour is sometimes introduced into the meatus auditorius externus with

considerable relief; and the most ready means of effecting it is by a funnel inverted

over a vessel of hot water, the meatus being applied to the orifice of the funnel.

The medicated vapour hath is prepared by impregnating aqueous vapour with

the odour of medicinal plants. There is no good reason, however, for supposing

that it possesses any advantage over the simple vapour bath.

Sulphur vapour^ sulphurous acid gas, chlorine gas, and the vapour ofcamphor,
are sometimes employed in conjunction with aqueous vapour. Their eflfects will

be described hereafter.

The application of vapour to particular parts of the body has been accompanied

with the simultaneous removal of atmospheric pressure, constituting the air-pu7np

vapour bath. It has been employed in gout, rheumatism, and paralysis.*

2. Inhalation of Warm Vapour.—The inhalation of warm aqueous vapour proves

highly serviceable, as an emollient remedy, in irritation or inflammation of the

tonsils, or of the membrane lining the larynx, trachea, or bronchial tubes. It

may be employed by Mudge's inhaler, or by inspiring the vapour arising from

warm water. Various narcotic and emollient substances are frequently added to

the water, but without adding much (if any thing) to its therapeutical power.

Dr. Paris Pharmacologia, vol. i. pp. 198 and 379, ed. 6th. Lond. 1825.) states

that, in some pulmonary complaints, he has been long in the habit of recom-

mending persons confined in artificially-warmed apartments to evaporate a certain

portion of water, whenever the external air has become excessively dry by the

prevalence of the northeast winds, which so frequently infest this island during

the months of spring; and the most marked advantage has attended the practice.

In rooms artificially heated by hot-air stoves, the necessity for this proceeding is

still more obvious.

The benefit which pulmonary invalids are said to have derived from a residence

in cow-houses^ is in part referrible to the moist warm air with which such places

are filled, though something, perhaps, may be ascribed to the carbonic acid gas

which is present.

3

' Facts and Observations respecting the Air-Pump Vapour Bath in Gout, Rheumatism, Palsy, and other Diseases.

By Ralph BlegborougJi, M. D. Lond. 1803.—La Beauine, Observations on the AirPump Fapour Bath. Lond.
* See Dr. Beddoe's Observations on the Medical and Domestic Management of the Consumptive, on the Digitalis

purpurea, and on the Cure of Scrophula. Lond. 1801.

» See Vogt's Lehrbuck der Pharmakodijnamik, 2er Band. S. 32: 2te Aufl. Giessen. 182P.—I am indebted to Mr.
Steinhaeuser (a very intelligent pupil of mine), a native of Saxony, for the following note on residence in

cow-houses, as a remedial agent in diseases of the lungs:—" In Germany the balsamic air of cowsheds is

commonly recommended as a preventive in suspected pulmonary disease, or as a means of prolonging life in

a confirmed phthisis. Although this latter disease is comparatively of rare occurrence in Saxony, yet several

cases have fallen under my own observation, in which this plan of treatment was adopted. The mode of
effecting it has varied according to circumstances: in some cases the patient has merely retired from a
crowded town to a farmhouse; in others, the sitting and bed-rooms have actually been converted into resi-

dences for cows. Of the former, 1 have known several instances where patients have been greatly benefited

by sleeping in apartments built over cow-stalls; and this, I should say, is the most usual plan adopted. Of
the latter, I can only record one case, which is somewhat remarkable. It is that of the late Prince Puiiati, a
Russian exile, resident in the vicinity of Dresden, and well known there on account of his eccentricities.

His young, beautiful, and only daughter, the Countess , being affected with this destructive malady
(phthisis), to which she eventually fell a victim, the warm air of cow-sheds was recommended by her physi-

cians, as a mode of prolonging her life. The Prince ordered the lower part of a wing of his magnificent but
curiously constructed mansion (Schachvvitz) to be converted into a cow stable; and the elegantly furnished
sitting and sleeping apartments of his daughter were .so arranged, that she was actually in the same room
with the cattle, from which she was separated merely by a low partition."
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3. Steam.—Steam (i. e. aqueous vapour heated at least to 21*2° F.) is some-
times employed as a powerful rubefacient and caustic. It contains more specific

and latent heal than boiling water, but its conducting power is less. It is applied

by a small copper or tin boiler (called an colipile) furnished with a tubular mouth
and stop-cock, and heated by a spirit-lamp. Its action on the body is limited by
a perforated piece of pasteboard. If applied sufliciently long, it causes an exten-

sive and deep eschar. In this respect, its action is similar to that of boiling water,

from which it principally differs in the circumstance of having a much larger

quantity of specific heat, and in the greater facility with which we can limit its

effects. It greatly resembles moxa, but its action is less readily localized, and
the wound which it causes is less manageable. It has been used as a powerful

counter-irritant, in diseases of the hip-joint, neuralgic pains, chronic rheumatism,

&c. The objections to its employment are the great pain which it causes, and
the danger of its effects.

b. Water.
Hot, but not scalding water, augments the temperature, volume, and redness of

living parts, relaxes the tissues, and increases the vital actions.

1. Tepid, Warm, and Hot BatllS.—a. The Tepid Bath has a temperature of from
85*^ to 92° F. It gives rise to a sensation of either heat or cold, according to the

temperature of the body at the time of immersion. It cleanses the skin, promotes
perspiration, and allays thirst. It is sometimes employed as a preparative to the

temperate, cool, or cold bath. When there is a tendency to apoplexy, the simul-

taneous immersion in the tepid bath, and affusion of cold water over the head,

have been recommended.
b. The Warm Bath, has a temperature of from 92° to 98° F. :—that is, about

that of the body, or a little below it. In general it causes a sensation of warmth,
which is more obvious when the body has been previously cooled. It renders

the pulse fuller and more frequent, accelerates respiration, and augments perspi-

ration. It causes languor, diminution of muscular power, faintness, and a ten-

dency to sleep. As a relaxant, it is employed to assist reduction in dislocations

of the larger joints, and in hernia. In the passage of calculi, whether urinary

or biliary, it is used with the greatest advantage ; it relaxes the ducts, and thereby

alleviates the pain, and facilitates the passage of the concretion. In gastritis,

enteritis, cystitis, and nephritis, it proves a valuable and powerful agent. In
exanthematous diseases, when the eruption has receded from the skin, in chronic
cutaneous diseases, rheumatism, amenorrhcea, and dysmenorrhcea, it is highly

serviceable.

The coxceluvium^ or hip-bath, is resorted to in inflammatory or spasmodic
affections of the abdominal and pelvic viscera, and in amenorrhoea, and in dys-

menorrhcea. It is also sometimes employed as a substitute for the general bath,

where some affection of the lungs, heart, or great vessels, prohibits the use of the

latter. The bidet is employed in piles, prolapsed rectum, strangury, ischuria, &c.
T\\e pediluvium, or foot-bath, is used as a revulsive or counter-irritant in slight

colds; to promote the menstrual and hemorrhoidal discharges; and for various

topical purposes. The brachiluvium or arm-bath, and mamduvium, or hand-
bath, are principally applied in topical affections of the upper extremities.

c. The Hot Bath has a temperature of from 98° to 112° F. It causes a sen-

sation of heat, renders the pulse fuller and stronger, accelerates respiration, occa-

sions intense redness of the skin, and subsequently copious perspiration
;
gives

rise to violent throbbing, and a sensation of distension of the vessels of the head,

with a feeling of suffocation and anxiety. Long immersion may cause apoplexy.

Being a powerful excitant, its use requires considerable caution. It is principally

employed in paralysis, rheumatism, and some other chronic diseases.

The above remarks apply to common or fresh-water batiis. But Sea Water, Mineral Waters,
and various Medicated Waters, are employed for general or topical baths. Of the medicated
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water-baths, those in most frequent use arc the nitro-muriatic, the ioduretted, the salt wato; the

alkaline, and the alkaline sulphuretted. These will be described hereafter. A decoction or in-

fusion of bran, and a solution of bichloride of mercury, are used as pediluvia. Milk a\\t\ gelatinous

liquids are employed as nourishing baths. Blood, and the soft parts of recently killed animals,

were formerly used as baths. (See Quirinjr, op. supra cit.)

Mud-bathivfr {illutatio, from in, upon, and lufum, mud,) is a very ancient practice. The
slime of the Nile was formerly in great request for this purpose.' The saline nuid found on
the sea-shore has been employed, in very hot weather, as a bath, by the inhabitants of Crimea,
and especially by the Tartars, against hypochondriasis, scurvy, scrofula, «fec. It operates as

an excitant and sudorific. {Bull, des Sc. Mid. de Ferussuc, xiii. 179.) Hot dung is used in

France, as a kind of bath against rheumatism, and in Poland against syphilis. Merat and De
Lens, Diet, de Mat. Med. art. Bain). The hvsk of the grape, and the refuse of the olive, from

which the oil hiis been drawn, undergo fermenlalion, and, in this state, have been sncoessfuUy

employed in Paris against acute rheumatism. (Merat and De Lens, Diet, de Mat. Med. art.

Bain.)

2. Warm Affusion.—Warm affusion excites very pleasant sensation, followed by-

chilliness, and often by pulmonary affections. It has, however, been used in

mania. It reduces the frequency of the pulse and of respiration, and occasions a

tendency to repose ; but its effects are much more temporary than those of the

warm bath. (For farther details respecting Affusion, see p. 61.)

3. Warm Fomentations and Poultices.

—

Warm fomentations are employed to re-

lieve inflammation, pain, tension, and spasm. In inflammation of the abdominal

and pelvic viscera, and in strangury, they are highly serviceable. My friend and
colleague, Mr. Luke, has employed, for several years, warm water as an emol-

lient application to burns and scalds, and his account of its effects is as follows :

—

"After several years' experience in the use of warm water as an application in

the first treatment of scalds and burns admitted into the London Hospital, I am
enabled to say, that the general result has been very satisfactory. It has, almost

in every instance, appeared to soothe and mitigate pain; and, in many instances,

to facilitate the recovery of the patient from the great constitutional depression so

frequently attendant upon cases of severity. In these respects 1 think it exceeds

in value all other means which I have seen used. It appears also to me to have

exerted a beneficial influence in mitigating the consecutive inflammation, render-

ing the after consequences less severe locally, and the reparative process more
speedy, than under other modes of treatment. The most striking exemplifica-

tions of its value have been seen in the treatment of the scalds and burns of young
children, and of those cases where the vitality of the skin has not been com-
pletely destroyed. The water has generally been used in the form of fomenta-

tions ; repeatedly changing the flannels, and taking care that the surface of the

skin was exposed as little as possible. The occasional use of poultices has also

been adopted, and with much benefit ; although their weight, when large, has

rendered them not so convenient as fomentations ; they obviate, however, the

evil arising from the frequent renewal of the latter, and the consequent mechani-

cal irritation. Inability to continue the warm bath, for the requisite length of

time, has been the reason for its not being used in these cases."

Emollient poultices act as a kind of local bath. They are employed to relieve

pain, spasm, and tension, and to promote the termination of inflammation by reso-

lution or suppuration.

4. Warm Aqueous Drinks and Injections.—Tepid or warm water is txJ^en into the

stomach to promote vomiting; to dilute the contents of the stomach, in cases of

poisoning by acrid substances ; to excite diaphoresis in rheumatism, catarrh, gout,

&c. ; and to allay troublesome cough, especially when dependent on irritation at

the top of the larynx. Warm water is injected into the rectum to excite alvine

evacuations; to promote the hemorrhoidal flux; to diminish irritation in the large

intestine, or in some neighbouring organs, as the uterus, bladder, prostate gland,

&c. ; and to bring on the menstrual secretion. Thrown into the vagina, it is

* Aetii, &erm. i. cap 1 and 3.—Sunderland, Mtcnpts to renive Jiucient Mfdical Doctrines, vol. i p. 45. Load.
1763.
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used to allay uterine irritation and pain, and^ to promote the lochial discharge.

Injected into the bladder^ it is sometimes employed to relieve vesical irritation,

or to distend the bladder previously to the operation of lithotrity. It has also

been injected into the urethra to allay pain, irritation, inflammation and spasm.

Lastly, Magendie injected warm water into the vei?ts in hydrophobia, but with-

out saving the life of the patients. I have repeated the experiment, but without

any successful result. The same remedy has been employed by Verniere (Christi-

son's Treatise on Poisons^ p. 1^5, i^d ed., 1835.) to distend the venous system,

and thereby to check or stop absorption in cases of poisoning by those substances

(opium, for example,) which operate by getting into the blood. Moreover, warm
water is sometimes used as a medium for the introduction of more powerful

agents (as emetic tartar) into the circulating system.

5. Boiling Water.—Water at the temperature of 212° F. is a powerful irritant,

vesicant, and cautery. Its efTects are similar to those of steam before mentioned.

It has been applied to the skin as a powerful counter-irritant in maladies of internal

organs, and as a speedy vesicant when the object is to introduce medicinal sub-

stances (morphia, for example) into the system by the cutis vera. But the ex-

cessive pain which it gives rise to, the uncertainty of its etlrcts, and the difficulty

of localizing its action, are great and almost insuperable objections to its use.

Frigus.—Cold.

Physiological Effects.—The general effect of cold on living bodies is a diminu-

tion of vital activity ; which terminates, if the cold be intense and its application

continued, in death; but, if moderate and temporary, in increased activity of the

vital powers, i. e. in reaction. Hence, then, we distinguish two orders of

effects :

—

1. The direct, primary, or immediate.

2. The indirect, secondary, or mediate.

In the warm-blooded animals there are two modes of checking or diminishing

their temperature:

—

1. The abstraction of caloric, by the applicalion of cold substances to the body.

2. The diminution of the generation of heat within the body, by use of refrigerants or se-

datives.

The influence of cold is threefold :

—

.1. Physical; including diminution nf volume, of temperature, and offluidity.

2. Chemical; comprising a diminished tendency to changes of composition, and to decern.

position.

3. Dynamical, Physiological, or Vital; comprehending changes in the ctndilion of the

vi ut properties, induced by cold. These changes are of two kinds:

—

A. Primary ; sedation, or a diminution of vital activity,

/g. Secondary; reaction.

a. On Vegetables.—The effects of cold on plants are greater in proportion to

the combined humidity. The first effect is a certain state of languor or torpor

manifested in germination, the growth and developement of all the vegetable organs,

inflorescence, fecundation, and maturation of the fruit. Cold also favours the dis-

articulation of articulated plants. Lastly, by an intense frost the aqueous juices

freeze,—an effect which is often attended with the death of part or the whole of

a plant. (De Candolle, Physlologie Vegetale, t. S'^S p. 1117. Paris, 1832.)

b. On Man, and other Animals.—The first effect of diminished temperature is

that which we denominate a sensation of cold. Its intensity depends not merely

on the actual degree of cold to which the living surface is exposed, but is in pro-

portion to the conducting power of the cooling agent, as well as to the previous

heat of the living surface.

" If, in winter, a person, with bare feet, were to step from the carpet to the wooden floor,

from this to the hearth-stone, and from the stone to the steel-fender, his sensation would deem

each of these in succession colder than the preceding. Now the truth being that all had the

iame temperature, only a temperature inferior to that of the living body, the best conductor
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when in contact with the body, would carry off heat the fastest, and would, Ihereforc, be

deemed the coldest. (Arnott's Elements of Physics, Phila. ed.)

A substance, having a temperature of 60° F., will feel warm to the hand or other living

part previously exposed to a temperature of 32° F., but cold to a part which immediately
before was exposed to a heat of 96° or 98° F.

The sensation of cold is soon followed by a reduction of temperature and a
din)inution of volume of the part. This last effect is partly physical, partly

vital. Of course the solids and fluids of the body, in common with inorganized

substances, must have their bulk reduced when their temperature is dinnnished.

But a living part lessens in size from a vital manifestation—viz. the contraction

of the living tissues. This contraction, or astriction, is especially manifested in

the skin when exposed to a cooling influence. The cutaneous tissue becomes
dry and shrivelled, while the bulbs of the hairs become elevated and manifested;

constituting the state called goose-skin (cutis anserina.) In muscular tissues,

spasmodic contraction results from cold. Moreover, this efllect extends by sym-
pathy to other muscular parts beyond those to which the cold is applied. The
blood-vessels, in common with all other living parts, suffer contraction; and the

quantity of blood circulating in them is thereby lessened, while its motion is re-

tarded. The secretions and exhalations are checked or stopped
;
partly as a con-

sequence of the effect on the circulation of the part, partly by the contraction of

the secreting and exhaling vessels. If the cold be excessive, or its action pro-

longed, the part, after suffering more or less uneasiness, loses its sensibility.

This state or torpefaction, or benumbing, when fully established, is denominated

frost-bite ; and, unless speedily relieved, will be soon followed by the death of

the part.

"I perceived, one day on a journey," says Beaupre, {A Treatise on the Effects and Proper'

ties of Cold, ]). 132. Translated by Dr. Clendinning, Edinb. 1826.) "that two officers, priso-

ners of war, and my companions in misfortune, had the points of their noses of a horn while,

the colour of old wax. I warned them, and frictions with snow were sufficient to remove this

first stage of congelation, which they had not suspected. But what appeared to them very

singular was, that, while I gave them advice, I myself needed the same—my nose was in the

same condition ; sibi non cavere et aliis consiliam dare. From that moment we were on the

alert ; we kept on our guard ; and, that we might not fall victims to a security alike fatal and
involuntary, each begged his neighbour, on terms of reciprocal service, to waich over his nose

and ears."

" After entire cessation of pain, the part remains cold and insensible ; sometimes

phlyctena3 arise: sometimes the change of colour in the skin, which is livid and
blackish, evinces from the commencement that there is mortification." (A
Treatise on the Efects and Properties of Cold., p. 132. Translated by Dr.

Clendinning, Edinb. 1826.)

Such is a sketch of the primary topical action of continued intense cold.

When, however, it is either moderate or only temporarily applied, reaction is

readily induced. The disagreeable feeling of cold is succeeded by an agreeable

sensation of warmth; the natural temperature returns, relaxation takes place, and

the parts acquire their usual volume, colour, and sensibility. When the cold to

which the part has been exposed is excessive, and the heat subsequently employed
to excite reaction be too suddenly applied, inflammation and gangrene ensue.

Pernio, or chilblain, is the effect of inflammation caused by cold.

That gangrene and death readily result from tlie sudden application of warmth^o a frozen

part, was known to Hippocrates, {Dc usu liquidorum, p. 425, cd. Fsesii.) who states that a man
having had his feet frozen, lost them by the application of warm water.

The true method of recovering frosl-billen parts consists in very gradually restoring their

natural temperature by the use, first, of snow or ice frictions, then of cold water, and subse-

quently of luke-warm water.

Hitherto I have considered the effects of cold used topically : I must now no-

tice its eflfecfs when employed generally.

Temporary exposure to moderately cold air (from 30° to 45° F.) is agreeable,

and, by the reaction which it establishes, exciting to the young and the vigorous.
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Tl»c coldness ofsurface and diminished capillary circulation, which it at first oc-

casions, are soon followed by reaction, especially if exercise be conjoined. Per-

spiration is checked and urine promoted. A more intense or a longer continued
cold causes shivering, goose-skin, determination of blood to internal organs, cold-

ness ofsurface, and a kind of spasmodic stiffness. These effects are much more
severely experienced by the old, the debilitated, and the paralytic.

When the degree of cold is excessive, or its application too prolonged, it causes
torpor, irresistible tendency to sleep, apoplexy, asphyxia, and death.

A remarkable and well-known instance of the strongs tendency to sleep induced by cold oc-

curred in one of Captain Cook's voyages.' Sir Joseph Banks, Dr. Solunder, and soirtc others,

landed on Terra del Fuego, and were overtaken by nighl on the hills. Dr. Solander warned the

party against giving way to sleep. "Whoever sits dowr)," he observed, " will sleep, and whoever
sleeps will wake no more." Yet he was the first who experienced this irresistible desire to sleep,

and he insisted upon being suffered to lie down. He was, however, dragged along. Neverthe-
less, he slept for five minutes, and it was discovered that the muscles of his feet were so con-
trjictcd that his shoes dropped off.

In both ancient and modern times, military expeditions have furnished dreadful and notorious

illustrations ofthe disastrous effects of cold on the human frame. The Greeks under the command of
Xenophon, {Cyropcedia, lib. iv.) in their retreat from Persia, and on two occasions under the com-
mand of Alexander the'Great," suffered severely from the cold. In more modern times, we have
examples of much greater military disasters from cold. In 1719, the Swedes lost, by cold, 5200 out
of 7300 men in their retreat from Norway. (Historical Register for 1719, vol, iv, p, 308.310.) In
1742, in the retreat of Prague, 4000 Frenchmen perished from cold and misery in ten days.
(Beaupre op. supra cit. p, 96.) The dreadful sufferings of the French army, in 1812, on its return
irom Moscow, are too well known to need much notice on the present occasion.^ Buonaparte
invaded Russia with an army of 400,000 men. He left Moscow with only 120,000; and by the
time he arrived at Smolensko, great difficulty was experienced in assembling 40,000 men in

fighting order. About 10,000 Frenchmen, and 25,000 auxiliaries, alone remained to return to

their native country.

The diseases produced by cold are numerous. (See Dr. Clendinning, in the

Lond. Med. and Phys. Jour, for June, July, and Sept. 1832.) Chilblains and
frost-bites have been already referred to. Pulmonary affections are by far the

most common of the internal maladies induced by cold. Scrofula is a disease of
cold and moist climates. Rheumatism is another malady brought on by cold and
moisture conjoined. Apoplexy and paralysis, especially in the aged, are occa-
sioned by cold. {Diet, of Pract. Medicine, art. Cold. By J. Copland, M. D.)
Jn addition to the diseases now mentioned, there are many others the progress of
which are more or less promoted by cold.

On examining the bodies of persons killed by cold, congestion of the cerebral

vessels, and effusion into the ventricles of the brain, (Kellie, Trans, of the Me-
dico-chirurgical Society of Edinburgh ^ vol. i. p. 84.) have always been found.

Therapeutical Uses.—We emply cold for the purpose of obtaining its primary,
its secondary, or its total effects. (Gallot, Diss. Inaug. De Frigoris TJsu Tlie-

rapeutico. Berol. 1838.) When our object is to procure the first of these efl^ects,

we use a more intense degree of cold, and continue it for a longer period than if

we are desirous of obtaining the secondary efl^ects only.

The following are the principal purposes for which we use cold :

—

1. To lessen preternatural heat ; as in ardent fever.

2. To reduce excessive vascular action ; as in inflammation.
3. To allay exalted sensibility and pain ; as in burn.s.

4. To constringe the living tissues; as when.we apply cold to arrest hemorrhage, to relieve

congestion, to check profuse exhalation or secretion, to counteract relaxation, and to

reduce the volume of enlarged or displaced parts.

5. To make a sudden and powerful impression on the nervous system; as when we use
aspersion of cold water to relieve syncope, and immersion in cold water to allay

spasm.

' Hawkr'sworth's .account of the Voyages for making Discoveries in the Southern Hemisphere, vol. ii. p. 40,
L«>n(l. 1773.

« Pratt's Translation of Qui ntus Curtius's Ifistorw of Mexander the Great, vol. ii. pp. 157 and 233. Re-
vised ed. 1821.

3 Count Segur's History of the Expedition to Russia, undertaken by the Emperor J^apoleon in 181-2. Lond.
1825.—Beaupr6, op supra cit. p. 93.—Sir H. Halford, Lond. Med. Oaz. vol. xix. p. 903.
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6. To sfrengtiien or give tone to a part or the whole of the body; as in the ordinary hygienic
uses of the cold plunge-bath and the cold shower-bath.

As cold is thus adapted to produce several objects, so it frequently liappens in

practice that it is employed to fulfil, simultaneously, several indications.

a. Cool Air.

In febrile diseases, accompanied with preternatural heat, exposure to mode-
rately cool air (from 50° to 60° F.) is both grateful and efficacious. It dimi-

nishes the temperature of the body, and reduces excessive vascular action. In the

admission of fresh and cool air to patients affected with febrile disorders, consists

one of the most important features of the modern improved methods of treating

fevers.

^>.CoId Water.

1. Cold, Cool, and Temperate Baths.

—

a. Cold Bath. The temperature of this

ranges from 33° to about 60° F. When below 50° F., the bath is considered

very cold. Its primary effects constitute the shocks—its secondary effects, the

reaction or glow.

The sudden abstraction of heat from the surface of the body, and the pressure

of the water, produce a powerful effect on the system : a sensation of cold (speedi-

ly followed by one of warmth), contraction of the cutaneous vessels, paleness of

the skin, diminution of perspiration, and reduction of the volume of the body, are

the immediate effects. Shivering, and, as the water rises to the chest, a kind of con-

vulsive sobbing, are also experienced. Continued immersion renders the pulse

small, and, ultimately, imperceptible, and the respiration difficult and irregular

;

a feeling of inactivity succeeds; the joints become rigid and inflexible; pain in

tlie head, drowsiness, and cramps, are experienced ; the temperature of the body
falls rapidly ; and faintness, followed by death, comes on. Many of these symp-
toms are readily accounted for : the contracted state of the superficial vessels pro-

duced by the cold, and the pressure of the water, together cause the blood to accu-

mulate in the internal vessels. The palpitations arise from the efforts made by
the heart to rid itself of the increased quantity of blood thrown on it; but the

pulse continues small, because the arteries remain contracted. The internal veins

becoming gorged, the functions of the brain necessarily suffer:—and hence arise

headache, drowsiness, cramps, and, in some cases, apoplexy. The difficult respi-

ration depends on the accumulation of blood in the lungs. The contracted state

of the superficial vessels accounts for the diminished perspiration; while the in-

creased secretion of urine is referrible to Jhe blood being driven towards the inter-

nal organs.

In general, the immersion being only temporary, reaction quickly takes place;

a sensation of warmth soon returns; the cutaneous circulation is speedily re-esta-

blished ; a glow is felt; perspiration comes on ; the pulse becomes full and fre-

quent ; and the body feels invigorated. In weakly and debilitated subjects, how*
ever, this stage of reaction may not occur, or at least may be imperfectly effected

;

and usually, in such cases, the cold bath will be found to act injuriously.

The cold bath is employed with the view of obtaining the nervous impression

or shock,—the refrigeration,—or the reaction or glow. (^Cijdopcedia of Practical

Medicine, art. Bathing, by Dr. J. Forbes, Am. Ed.) It is evident that it ought not

to be applied unless there be a sufficient degree of tone and vigour in the system to

cause a perfect state of reaction ; and, therefore, in weak subjects, its use should

be prohibited. So, also, in visceral inflammation, more especially peripneumo-

nia, it is a dangerous remedy; since the determination of blood to the internal

organs is increased by the cold, and it seems even within the range of probability

that death might be the immediate result. Apoplectic subjects, who are unaccus-

tomed to cold bathing, had also, for a similar reason, better avoid trying it. In

some affections of the nervous system it has been found highly useful ; for example,

in tetanus and insanity. In many cases, where it is desirable to increase the



COLU WATER. 69

tone and vigour of the body, and where the before-mentioned objections do not

exist, the cold bath may be used advantageously. It is a common opinion that

immersion in cold water is dangerous when the body is heated by exercise, or

other exertion; and hence it is customary with bathers to wait until they become

cool. Dr. Currie* has strongly combated both the opinion and the practice: the

first, he says, is erroneous, the second injurious.

b. The Cool Bath (whose temperature is from 60° to about 75°) is analogous

in its operation to the cold bath, but is less powerful. It is commonly used as a

luxury, and for cleanliness; but it may be employed, therapeutically, in the same
diseases as the cold bath, where we are in doubt as to the power of the patient's

constitution to establish full reaction, after the cold bath. It is frequently resorted

to as a preparative to the cold bath.

c. The Temperate Bath ranges from 75° to 85° F. Its effects and uses are

similar to the cool balh.

2. Affusion {Perfusio ; KaraxuCij). Affusion was employed, as a hygienic agent

and luxury, by the Greeks and Orientalists, at a very early period. Homer
{^Odyssey, x. 362,) makes some allusions to it; Hippocrates [Apliorismi, sect. v.

aph.21 ; and sect. vii. aph. 42.) used it in medicine; and Celsus (Lib. i. cap. 4.)

recommends it in some affections of the head. The last-mentioned writer also

states, that Cleophantus (a physician who lived about 300 years before Christ)

employed hot affusion in intermittents. (Lib. iii. cap. 14.)

The affusion on the head is thus effected :—The water is to be poured on the

head (inclined over a pan or tub), by means of an ewer or pitcher, from a height

of two or three feet. If the patient be confined to his couch, the head should be

inclined over the side of the bed. In children, it is sufficient to squeeze a large

sponge (previously soaked in water) at some height above the head, as recom-

mended by Dr. Copland. (^London Medical Gazette^ vol. x.) When the object

is to apply affusion to the whole body, the patient is placed in a large tub or pan
(c. g. a bathing tub or washing pan), and then an attendant, standing on a chair,

may readily effect it. The time that the affusion should be continued varies,

according to circumstances, from a quarter of a minute to two or three minutes;

but in some cases it has been employed for twenty minutes. After the affusion,

the body should be carefully wiped dry, the patient wrapped up warm, and placed

in bed.

The effects of affusion depend partly on the temperature of the liquid, and
partly also on the sudden and violent shock given to the system by the mechani-

cal impulse; hence the reason why the effects vary, according to the height from

which the water is poured.

a. Cold Affusion.—When water whose temperature is between 32° and 60° F.

is used, we denominate the affusion cold. To a certain extent the effect of cold

affusion is analogous to that of the cold bath, but modified by two circumstances,

namely, the short period during which the cold is applied, and the mechanical

influence of the stream: hence, its primary effects are very transient, and reaction

speedily follows. By a long continuance of affusion, however, the heat of the

body is considerably reduced, and the same diminution of vital action occurs as

when the cold bath is employed. The sensation of cold, the constriction of the

skin, and the contraction of the superficial vessels, first experienced in the part

to which the water is applied, are very speedily communicated to the rest of the

system by sympathy ; and the effects are perceived in the nervous, vascular,

secreting, and cutaneous systems. The temperature of the whole body falls, the

pulse is reduced in fulness and frequency, the respiration becomes irregular, con-

vulsive shiverings take place, faintness, and, in fact, all the previously described

effects of the cold balh are produced. During this condition the excretions are

suspended. " When," says Dr. Copland, " the stream of water is considerable,

'Medical Reports on the effects of Water, cold and warm, as a Remedy in Fever and other Diseases, vol. i. p. 112.



70 ELEMENTS OF JIATERIA MEDICA.

and falls from some height upon the head, the effect on the nervous system is

often very remarkable, and approaches more nearly ihan any other phenomenon
with which I am acquainted, to electro-motive or galvanic agency."

After affusion, reaction is soon set up, the heat of the body is re-established, the

pulse becomes full and regular, though sometimes reduced in frequency, the thirst

is diminished, and frequently perspiration and tendency to sleep are observed.

Cold affusion is used principally in those cases where it is considered desirable

to make a powerful and sudden impression on the system: for as a mere cooling

agent it is inferior to some other modes of applying water. It is objectionable in

visceral inflammation, on account of the determination of blood which it produces

to the internal parts. It has been employed with great benefit in fevers, both con-

tinued and intermittent. It may be used with safety, according to Dr. Currie {Op.
supra cit.) and others, " when there is no sense of chilliness present, when the

heat of the surface is steadily above what is natural, and when there is no general

or profuse perspiration." It is inadmissible during either the cold or the sweating

stage of fever, as also in the hot stage, when the heat is not greater than ordinary.

In some instances it seems to act by the shock it communicates to the system
;

for the effect is almost immediate, the disease being at once cut short. The pa-

tient has fallen asleep immediately afterwards, profuse perspiration has succeeded,

and from that time recovery commenced. This plan of extinguishing a fever,

however, frequently fails; and in that event the patient may be in a worse con-

dition: hence the practice is not often adopted. I think the cases best adapted

for the use of cold affusion are those in which there is great cerebral disorder,

—

either violent delirium or a soporose condition. My friend. Dr. Clutterbuck,

[Inquiry into the Seat and Nature of Fever, 2d ed. p. 451.) says he has seen

pulmonic inflammation and rheumatism brought on by cold affusion in typhus ; but

he adds, " I have not, in general, observed that the situation of the patient was
rendered materially worse by the combination."

In the exanthemata, cold affusion has been applied during the fever which pre-

cedes the eruption, as also after this has been established ; it has been used in

scarlet fever, and also in small-pox; likewise in measles; but its employment in

the latter disease is objectionable, on account of the tendency to pulmonary inflam-

mation, in which affection cold affusion is prejudicial.

Croup is another disease in which cold affusion has been used with advantage,

principally with the view of removing the spasm of the glottis, which endangers

the life of the patient.

In inflammatory affections of the brain, especially of children, after proper

evacuations have been made, it is useful. In many cases of 9iarcotic pjoisoning,

cold affusion is of the greatest service; as in poisoning by hydrocyanic acid, and

in asphyxia caused by the inhalation of carbonic acid ; so also in poisoning by

opium, belladonna, and other narcotic substances ; in intoxication
;
{Land. Med.

Gaz. vol. ix. p. 502.*) in asphyxia from the inhalation of sulphuretted hydrogen

gas, or of the vapours of burning charcoal, it is most advantageous. In hysteria

and epilepsy it is oftentimes serviceable: it diminishes the duration of the parox-

ysms, and relieves the comatose symptoms. \n puerperal convulsions. Dr. Cop-

land relies on cold affusion and bloodletting. In mania it is oftentimes service-

able; as also in tetanus. In nialignant cholera it sometimes proved valuable;

[Loud. Med. Gaz. vol. ix. pp. 452, 502, and 595.) principally, however, in mild

cases. In severe attacks the power of reaction was insufficient.

h. Cool affusion has been employed instead of the cold; and in weak, irritable

subjects it is always preferable. Dr. Currie regards it as a milder form of the

cold affusion, as a preparatory means to which it is sometimes used. It has been

applied in febrile diseases and paralysis.

c. Tepid affusion.—The affusion of tepid water is frequently resorted to as a

substitute for that of cold water, where great dread is entertained of the latter
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agent, or where there is doubt as to the production of a perfect reaction after the

application of cold water, or where there is some pulmonary disease. It may be

regarded as a safer, though less powerful means. Thus it is very useful in febrile

complaints, especially of children. It is very beneficial in scarlet fever, as I have

seen on several occasions. Dr. Currie thinks that it reduces the temperature more
than cold affusion ; first, because the evaporation is greater ; secondly, because it

does not excite that reaction by which heat is evolved. It diminishes the fre-

quency of the pulse and of respiration, and causes a tendency to sleep. The same
writer tells us that he has not found its effects so permanent as those of the cold

affusion ; and that he never saw it followed by the total cessation of regular fever.

In other words, it produces a much less powerful shock to the system, and, there-

fore, is less influential over disease. In hectic fever, however, the paroxysm is

sometimes completely extinguished by the affusion of tepid water at the commence-
ment of the hot stage.

Warm affusion has Itecn already noticed. (Sec p. 64.)

«i. The Shower-Bath [Impluvium.)—The shower-bath is very similar in its ef-

fects to, but milder than, affusion. It is frequently employed as a hygienic agent.

In insanity it is used with the greatest benefit to allay mental excitement. In

violent cases, " the application of the shower-bath, the patient being up to the mid-

dle in warm water, seldom fails to subdue the paroxysms." (Dr. Conolly's Re-
port^ before quoted, p 74.) The period during which it should be continued is a
circumstance of some moment. Dr. Conolly observes that it " should be suspend-

ed when the patient appears overcome, and instantly renewed when symptoms of

violence recur. A strong shower continued even for a minute, has sometimes

considerable effect ;" and it should never be "many minutes prolonged without

careful observation of the patient's state. After four or five applications of this

kind, the patient becomes entirely subdued, and should then be taken out of the

bath, rapidly dried, warmly covered up, and put into bed ; with every possible

demonstration of kind attention. Calmness and sleep are the usual results; and
more permanent effects frequently follow. A bath of this kind appears to pro-

duce a moral as well as a physical impression ; being succeeded, in recent cases,

by tranquillity for a few days, and in chronic cases by quietness and improved be-

haviour for many weeks, and sometimes even for months."

The shower-bath is sometimes a valuable substitute for the cold bath or cold

affusion, than which it is less likely to occasion cramp or other disorder of the

nervous system. Tepid or even warm water may be used where we wish to re-

duce the violence of the shock.

An extemporaneous shower-bath may be produced by the aid of a cullender. It

may be used to allay the violent delirium of fever ; and is rendered more beneficial

if the patient can be persuaded to sit in a semicupium of warm water. (Dr. Len-
drick, Lond. Med. Gaz. vol. ii. N. S. p. 104.)

4. The Douche (Duccia.) The term Douche is applied to a column or current

of fluid directed to, or made to fall on, some part of the body. It is uncertain at

what time it came into use. Ca^lius Aurelianus (^Morbor. Clironicor. lib. ii. cap.

1.) has been supposed by some to refer to it in the following passage:—"Item
aquarum minis partes in passione constiiutaj sunt subjicienda?, quas Greed
xa<raxKv(fix^ovs appellant, plurimurn etenim earum percussiones corporum, faciunt

mutationem."

The fluid employed is either water or aqueous vapour : hence we have the liquid

douche and the vapour douche. According to the direction in which the fluid is

applied, we have the descending^ the lateral, and the ascending douche.

The effect of the liquid douche depends in part on mechanical action or per-

cussion, which, by continuance, excites topical pain and inflammation ; and in

part on the temperature of the liquid. The local excitement more speedily occurs

from hot than cold water ; indeed the long continued , action of a stream of cold
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•

water may act as a sedative, and cause the primary effects of cold before de-

scribed. The effect of the douche is not wholly local, since the neighbouring
parts, and even the whole animal economy, soon become affected. A column of
water twelve feet high, made to fall perpendicularly on the top of the head, ex-
cites such a painful sensation, that, it is said, the most furious maniacs, who have
once tried it, may sometimes be awed merely by the threat of its application ;

and hence one of its uses in madness, as a means of controlling the unfortunate
patient. " At this moment a controversy is proceeding among certain French phy-
sicians concerning the application of the douche; which some are disposed to use
as a specific against delusive notions. The patient is kept under the douche until

he entirely recants. The principle is extremely doubtful; and it should here-
membered of every severe application, that lunatics are seldom able to make their

real sufferings distinctly known. M. Esquirol subjected himself to the douche;
and he describes the sensation as very painful ; resembling the continued breaking
of a column of ice on the head, followed by a feeling of stupefaction, which lasted

an hour afterward." (Dr. Conolly's Report, before cited, p 68.) Probably all

the good effects of the douche may be obtained by the shov/er-bath, the application

>f which is much less distressing to the patient.

The cold douche is applicable to some cases of local diseases requiring a pow-
erful stimulus ; as old chronic affections of the joints, whether rheumatic, gouty,
or otherwise;! paralytic affections; sciatica; old glandular swellings; chronic
headache ; deafness, &c. Dr. Butzke, [London Medical Gazette, N. S. for 1839,
1840, vol. i. p. 893.) has recently employed it with good effect in old ulcers of
the feet. In some of the preceding cases a warm, is used instead of the cold,

douche.

The operation of pumping practised at Bath, may be regarded as a kind of
douche, and is used in the same cases. The degree or extent of the application

is determined by the number of times the handle of the pump is raised or de-

pressed. From 20 lo 200 strokes of the pump is the number generally directed

to be taken at one time, which, however, may be increased or diminished accord-

ing to the age, sex, strength, or other circumstances of the patient. ^ The water
does not issue in gushes, but in a continuous stream.

5. Lavation, Washing, or Sponging.—Cold, cool, or tepid washing or sponging,

may be used in febrile diseases, with great advantage, in many cases, where affu-

sion is not admissible, or where timidity on the part of the patient or practitioner

prevents the employment of the latter. (Dr. Currie, Reports, vol. i. p. 72, 4th

ed.) remarks, that in all cases of fever where the burning heat of the palms of the

hands and soles of the feet is present, this method of cooling them should be re-

sorted to. A little vinegar is frequently mixed with the water, to make the effect

more refreshing. Washing or sponging must be effected under precisely the same
regulations as those already laid down for affusion.

6. Cold Lotions.—Aqueous and spirituous liquors are employed as lotions to

j^enerate cold by evaporation, and thereby to relieve local irritation and inflamma-

tion. They should be applied by means of a single layer of thin muslin or linen,

and not by compress. The cold is considerably increased by blowing on the

part. Evaporating lotions are applied to the head with great relief in cephalalgia,

phrenitis, fever with disorder of the cerebral faculties, and poisoning by opium,

in ophthalmia, fractures of the bones of the extremities, severe bruises, and ery-

sipelatous inflammation, cold lotions are used with benefit. Dr. Kinglake, [A
Dissertation on the Gout. Lend. 1804.

—

Additional Cases of Gout. Lond. 1807.)

recommended the application of cold water to parts affected with gout, but the

practice is somewhat hazardous. One method of treating burns is by the appli-

cation of cold water to the injured part. In modern times. Sir James Earle,^

I See some observations of Lisfranc on the use of the Douche in White Swelling, in the Za?icct, vol. ii.

1834-5. p. 337.
a Jl Practical Dissertation on the Medicinal Effects of the Bath Waters, by William Falconer, M. D. 17S0.

» jln Essay on the means of lessening the Effects of Fire on the Human Body. Lond. 1799.
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was the great advocate for this plan, which proves more successful in scalds and
slight burns. The burnt part should be covered with rags, and kept constanlly

wetted with water, in which ice is placed from time to time; "care being taken

never to remove the rags from the burnt surface."*

[[ the cold fluid be continually renewed, the practice has been called irriga-

tion, (Macartney, Treatise on Injlammation^ p. 158. Londfon, 1839.) It is

effected either by allowing cold water to drop on the affected part, from a stopcock

inserted in the side of a bucket of water, or by conducting a stream of water from
a vessel by means of a strip of cloth, on the principle of a syphon.

7. Cold Drinks.—Hippocrates, {Be usu liquidorum.) Celsus, (Lib. iii. cap. 7.)

and other ancient writers, employed cold water as a drink in ardent fever. In

modern times also it has been extensively used in the same malady. Dr. Han-
cocke'^ called it {\\q febrifugum magnum. Its employment, however, has not

been limited to fever. From its supposed great efficacy in gouty complaints,

Heyden^ termed it the artliritifngum magnu7n. Within the last ten years, thir-

teen or fourteen establishments have been set up in Germany, for the cure of dis-

eases by cold water. This mode of treatment is denominated Wasserheilkunst^

or Wasserkur (Water-cure.*)

We are indebted to Dr. Currie for the examination of the circumstances under

which the employment of cold water in fever is proper. According to him, it is

inadmissible during the cold or sweating stage, but may be employed with safety

and advantage when the skin is dry and burning : in other words, the regulations

for its administration are precisely the same as for cold aff*usion. When exhibited

under proper circumstances, it operates as a real refrigerant, reducing preternatu-

ral heat, lowering the pulse, and disposing to sweating. Occasionally, however,

serious and even fatal consequences have resulted from the employment of large

quantities of cold water by persons who have been rendered warm by exercise

and fatigue.

Besides fever, there are several other affections in which cold water is a use-

ful remedy. For example, to facilitate recovery from epilepsy, hysteria, and

fainting; and to alleviate gastric pain and spasm. Large draughts of cold water

have sometimes caused the expulsion of intestinal worms, (Tcenia and Ascaris

vermicularis.)

8. Cold Injeclions.

—

a. Cold water is thrown into the rectum to check hemor-

rhage, to expel worms, to allay local pain, to rouse the patient in poisoning by
opium, to stop hemorrhage, and to diminish vascular action in enteritis.

b. Dr. A. T. Thomson" speaks very favourably of the efl^ects of cold water in-

troduced into the vagina^ by means of the stomach-pump, in uterine hemorrhage.

3. Ice and Snow.

The temperature of these agents does not exceed 3'2o F. They are employed

both internally and externally.

1. Employed externally.—The topical effl'cls (primary and secondary) of cold

agents have been alrendy descriU^d. (See page 66.) Ice, snow, and ice-cold

water, are employed externally to obtain sometimes the primary, at other times

the secondary, effects of cold.

a. For the Primary Efcxts—Ice is Uvsed to check hemorrhage, more espe-

cially when the bleeding vessel cannot be easily got at and tied. Thus, after

operations about the rectum, (more especially for piles and fistula?,) bleeding

sometimes occurs to a most alarming extent; and, in such cases, our principal

reliance must be on cold. In two instances that have fallen under my own

*^ T\do Lectures on the Primary and Secondary Treatment of Burvs, by H. Earle. Lond. 1832.

« Febrifugum magnum; or Common Water the best cure for Fevers, and probably for the Plague. 5lh ed.

Lond. 1723.
3 jirthritifugnm Magnum ; Ji Physical Discourse on the Wonderful Virtues of Cold Water. Lond. 1724.

* I must refirr the reader to the article jiqita, for a short notice of this mode of treatment.
» Elements of Materia Medica and Therapeutics, vol. ii. p. 78. Lond. 1833.

VOL. I. 7
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observation, I believe tho lives of the patients were preserved by the introduction

of ice within the rectum. In many other cases of hemorrhage, the external

application of cold (either in the form of ice or ice-cold water) is exceedingly

useful. Thus, applied to the chest in dangerous hemoptysis, and to the abdomen
in violent floodings, it is oftentimes very beneficial. In some of these cases,

especially in utei-ine hemorrhage, more benefit is obtained by pouring cold water

from a height, {cold affusion or douche) than by the mere use of ice.

A bladder, containing pounded ice, has been applied to hernial tumours, to

diminish their size and facilitate their reduction ; but notwithstanding that the

practice has the sanction and recommendation of Sir Astley Cooper,* it is, I

believe, rarely followed, not having been found successful ; while, if too long

continued, it may cause gangrene. In this, as well as in other cases, where ice

o.** snow cannot be procured, a freezing mixture may be substituted. For this

purpose, five ounces of muriate of ammonia, five ounces of nitre, and a pint of

water, are to be placed in a bladder, and applied to the part. Ice has also been

applied in prolapsus of the rectum or vagina, when inflammation has come on,

which threatens to terminate in mortification.

In inflammation of the brain, the ice-cap (z. e. a bladder containing pounded

ice) is applied to the head with great benefit. In fever, also, where there is

great cerebral excitement, with a hot dry skin, I have seen it advantageously

employed. \w apoplexy, likewise, it might be useful ; as also in mania, with

great menial excitement. In the retention of urine, to which old persons are

liable, ice-cold water applied to the hypogastrium is sometimes very effective,

causilig the evacuation of this secretion.

h. For tJie Secondary Effects.—Friction with ice or snow is employed to pro-

duce the secondary efl^ects of cold in diminished sensibility of the skin, and in

the rheumatism or gout of old and enfeebled persons; but its most common use

is as an application to frost-bitten parts. The feet, hands, tip of the nose, and
pinna of the ear, are the organs most frequently attacked. In order to guard
against mortification, and other ill efl^ects arising from a too rapid change of tem-

perature, the vital properties must be slowly and gradually recalled. In order to

effect this, the frost-bitten part should be rubbed with snow or pounded ice, or

bathed in ice-cold water, very gradually raising the temperature of the applica-

tions until the part acquires its natural heat.

2. Employed internally.—When ice or ice-cold water is swallowed, the sensation

of cold which it produces is neither so acute as that occasioned by the application

of ice to the skin, nor so prolonged. For the sensibility of the alimentary tube

is less than that of the external integument, while its temperature is higher ; so that

the ice is sooner melted, and the liquid quickly raised to the temperature of the body.

But when swallowed in considerable quantity, the efliects of ice are of the same
kind as those already described for cold generally. A sensation of cold at the

epigastrium is experienced, and sometimes shivering occurs. The pulse is

diminished in frequency. Temporary contraction of the alimentary canal, and
diminution of irritability and secretion, are produced. When ice is taken in

small quantity only, these primary effects are very slight or scarcely noticed,

and the stage of reaction quickly succeeds. A feeling of warmth follows that of

cold at the epigastrium, and quickly extends over the whole body ; the circulation

is somewhat accelerated; and the secretions of the alimentary canal, of the kid-

neys, 'and of the skin, are promoted. \^ the reaction be excessive, gastric

inflammation may be induced.

Ice, or ice-cold water, is swallowed for the purpose of obtaining either the

primary or secondary effects of cold. Thus it is taken to cause contraction of

the gastric vessels, and thereby to check or stop sanguineous exhalation from fhe

mucous membrane of the stomach. It has also been found beneficial in nasal,

' The Anatomy and Surgical Treatment of Inguinal and Congenital Hernia, p. 25. Lond. 1804.
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bronchial, and uterine hemorrhage. In the latter cases, the constriction of the

bleeding vessels must bo efFected through sympathetic relations which exist be-

tween the stomach and other organs. Ice is also employed to relieve cardialgia,

vomiting, and spasmodic pain of the stomach. In the latter stage of typhus fever,

the internal use of ice is sometimes beneficial.

3. Electricitas.—Electricity.

Physiologists* have long suspected that electricity was the cause of some vital

phenomena; and various circumstances lend support to this notion. Among
these may be mentioned the extensive agency of this force in the production of
the physical and chemical phenomena of the external world ;—its well-known
remarkable influence on the animal economy; and, lastly, its developement by
some fishes, as the Torpedo vulgaris (xn6 Gynuiotus electriciis. Hitherto, however,
no one has succeeded in establishing the identity of electricity and the cause of
vital phenomena.

Electricity may be obtained from various sources; but the quantity and condi-

tion of this agent, as procured by different methods, are by no means uniform.

Tlie common electric machine yields, by the friction of its glass cylinder or plate

on the rubber, a small quantity of electricity, whose tension or elasticity is great,

and which, therefore, is capable of exerting attractive and repulsive forces not

merely at sensible, but at considerable distances. We denominate \\-\\s^ friction^

ordifiary^ common^ or Franklinic electricity. The electricity procured from the

atmosphere^ by the cleavage of crystals^ and hy pressure, is of the same kind. By
chemical action, however, we put in motion an immense quantity of electricity,

wh'pse tension is very low, and we distinguish it by the name of Voltaic electricity

or Galvanism. The electricity obtained by a magneto-electric machine is of
the latter kind.

Fig. 2.

Electrical Apparatus for Medical Purposes.

FRICTION ELECTRICITY.

a. Cylinder Machine.
b. Medical Ei(!Clrottieter.

c. Insulating: Stool.
d d. Lpydeii Jars,
e e e. Insulated Directors.

/. Discharging Rod.
g. Glass Tube, traversed by a wire, which

terminates at one end by a loop, at the
other by a brass ball.

VOLTAIC ELECTRICITY.

h. Cruickshank's Wooden Trough.
i i. Directors, each consisting of a glass tube

traversed by a wire, an extremity of
which is connected with one end of the

trough, while the other extremity is sur-

mounted by sponge or flannel moistened
with salt and water.

MAGNETIC ELECTRICITV.

k. Clarke's Magneto-electric Machine.
I. Directors.

* Mr. Abernethy, {Inquiry into the Probabilil;/ and Rationality of Mr. Hunter's Theory of Life, Lond. 18H,)

adopting the notion of several preceding physiologists, that life depended on an internal principle distinct

from the body,—suggested that this principle was electricity ; or, if not electricity, " at least we have reason

to believe," he says, that " it is of a similar nature, and has the power of regulating electrical operations."

—

In 1809. Dr. Wollaston (Phil. Mag. vol. xxxiii. p. 488) sugsested that the products of secretion might be due to

electiicity of low tension ; and the accuracy of this opinion Dr. Wilscm Philip {An Experimental Inquiry into

the Laws of the Fital Functions) has endeavoured to prove experimentally. Meissner has carried the hypoihesiB
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a. Friction Electricity.
(Common or Franklinic F;it;ctricity.)

The apparatus requisite for the medical application of friction electricity, con-

sisls of the following instruments:

—

1. A cylindrical or a plate macliine. If a cylinder, ihe diameter should be at least from 8 In

14 inches; if a plate, from 18 to 24 inches. Tlie amalgam used for the rubber is composed of

one part tin, two parts zinc, and six parts mercury.

2. A medieal electrometer, to regulate the force of the spark or shock.

3. One or two Leyden jars.

4. An iiisalating stool or chair.

.5. A discharging rod.

6. Two or three insulated directors. The brass ball which surmounts each director may be

occasionally unscrewed and removed, and a point brought into view.

7. Flexible metallic wire or chain. A brass chain is generally employed; but the spiral brass

wire employed for braces is more convenient: it may be enclosed by a silk riband.

Physiological Effects, a. On Vegetables.— It is a popular opinion, per-

haps founded in fact, that atmospheric electricity promotes vegetation ; but the

arguments adduced to prove it are somewhat vague. It is said that those years

in which the greatest number of thunder-storms occur, are the most productive;

and that hops, barley, wheat, vines, &c., shoot up much more rapidly after a

storm. These statements n)ay, however, be true, without the inference which
has been drawn from them being correct. Mushrooms form, it has been said,

an exception to this statement; their growth being retarded by electricity. (De
Candolle, Phijsiol. Veg: t. iii. p. 1091.) Some electricians have affirmed that

artificial electricity promotes the germination of seeds as well as the growth and
green colour of plants ; but the accuracy of the statement is exceedingly doubtful.

De Candolle says he has observed transpiration increased by it. The move-
ments of the sensitive plant and of the stamina of the barberry may be excited by
electricity.

b. On man and other animals.—The effects of electricity on animals vary
according to the mode of applying it; and hence they may be conveniently de-

scribed under five heads :

—

1. Tlie 'Electric Bath,—In this mode of employing electricity the patient is

placed on the insulating stool, (or chair,) and in connexion with the prime con-

ductor of the machine. The whole surface of the body becomes electro-positive,

while the air which surrounds the body is, by induction, rendered electro-negative.

The positive electricity is constantly and silently discharged from all pointed parts

of the surface, as from the hairs, fingers, &c. In a darkened room the discharge

is seen to be attended with the evolution of light. The effect of the electric bath

does not appear to he uniform on different individuals. In some the pulse is at

first quickened, in others it is unchanged; while in some it is, after ten or fifteen

minutes, reduced in frequency. ^ These different effects are, undoubtedly, in part

referrible to the influence of mental emotion. Copious perspiration sometimes

breaks out while the patient is on the insulating stool.

2. Electric Aura.—This is produced by the action of a current of electrified

air on the skin. It is applied by means of an insulated pointed director, con-

nected with the prime conductor by a wire or chain ; its point being turned to

the part intended to be electrified. In this way a current or breeze of highly

excited air is directed towards the part. Or the aura may be drawn from the

of electricity being Die cause of vital ptienomoiia to a most extrav.igant length (see Miiller's iiT/crn. o/PAys.
trans, by Baly, vol. i. p. 73). Tliat the active principle of the nerves is electricity, has long beeii a favourite
opinion. Though many olijections have been raised to it, (see Miiller, o-p. supra rit. pp. 72 and G33.) yet
it has recently received additional support from Prof Zantedesclii and Favio [Land. Edin. and Dubl. Phil.

Mag. for April, lr!41), who assert, that, indepundeiit ni common electrochr.mical and thermo-electric currents,

tli(;re exist in animals two clcctrovital or neuro- electric currents—ona external or cutaneous, moving from
the extremities to the cenbro spinal axis; the other internal, going from the cerebrospinal axis to the in-

lern.il organs situated beneath the skin. Pain, it is said, weakens or suspends the current, while the vo-

luntary or convulsive automatic movements give a very strong current, which may be named discharge of
current.

' See Mr. Smith's experiments, in Dr. Ilodgkin's Translation of Edwards' work, On the Influence of Physical
.Agents on Life, p. 335. Lond. J832.
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patient while placed on the insulating stool, by means of an uninsulated metallic

point. The electric aura operates as a mild stimulant, and is occasionally used

when we are desirous of electrifying delicate parts—as the eye, ulcers, excoriated

surfaces, the testicles, &c.
3. The Electric Spark.—This is one form of the disruptive discharge. It

may be communicated by presenting to the part to be electrified, the ball or knob
of an' insulated director connected with the prime conductor. Or it may be

drawn from the patient by placing him on the insulating stool, (or chair,) and
bringing the knuckle or the ball of an uninsulated director near him. The
opposed surfaces, between which the spark passes, are in oppositely electrified

conditions. The nearer they are together, and the smaller the ball, the weaker
is the force of the spark. A succession of very small sparks is obtained by sub-

stituting a wooden point for the metallic ball.

The spark occasions a sharp, painful, pungent sensation, redness, and some-

times a small circumscribed spot or wheal, which, however, in general quickly

disappears.

For internal parts, as the bottom of the meatus auditorius externus, a glass

tube is used to insulate the conducting wire, the end of which terminates in a

very small knob, contained within, or placed at the end of, the tube. {Fig. '2^g.)

A favourite mode of employing electric sparks is to draw them through

flannel^ as recommended by Cavallo, {Complete Treatise on Electricity^ vol. ii.

p. 136, 3d ed. Lend. 1T86.) and since practised with great success by my friend,

Mr. Charles Woodward. This method is called by some electricians electric

friction. The patient being placed on the insulating stool, takes hold of the

chain communicating with the prime conductor, by the hand opposite to the side

to be electrified. Over the naked part is then placed a piece of flannel, and, the

machine being turned, the operator places the knob of an uninsulated director in

close contact with the flannel, and moves it steadily but rapidly so as to draw a

vast number of very small sparks. Mr. Woodward says it is esvsential, for the

success of the practice, that the motion of the ball should be down the part

affected ; that is, in the direction of the ramifications of the nerves. The opera-

lion is to be continued for twenty or thirty minutes. It excites an agreeable

warmth, but no very disagreeable sensations. When an uneven surface (as of

the face and hands) is to be electrified, the ball of the director should be covered

with flannel.

4. Tlie Electric Shock.—This is a violent effect of the disruptive discharge,

and is thus effected. Charge a Leyden jar : then connect its outside by a chain

or wire with the ball of an insulated director, which is applied to one extremity

of the part through which the electricity is intended to pass. The knob of the

jar is then applied to the other extremity of the part, and the discharge instan-

taneously takes place.

The force or the strength of the charge is graduated by interposing in the cir-

cuit a medical electrometer, which is employed thus :—Place the Leyden jar so

that its interior may be in communication with the prime conductor, while its

exterior is connected with the patient by a chain and insulated director. One of

the knobs of the electrometer is then put in communication with the opposite

side of the patient by a second chain and director. If the machine be now
turned, the jar charges, and, when the tension is sufl[iciently high, a spark passes

from the prime conductor to the ball of the electrometer, and the discharge takes

place, the patient experiencing the shock. To increase or diminish the force or

strength of the shock, we augment or lessen the space between the prime con-

ductor and the ball of the electrometer.

Sometimes a coated glass tube is substituted for the Leyden phial in the above

arrangement, the medical electrometer being employed. The patient then

receives a rapid succession of slight shocks, constituting what some electricians

denominate electrical vibration,

7*
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When a portion of the body makes part of ihe circuit through which the dis-

charge of a Lcyden phial is effected, a sudden, instantaneous, and painful sensa-

tion is produced, which is denorninated tlie shock. If the charge be passed

through the arms, the effects are principally experienced in the wrists, elbows,

and across the breast. "If the charge is passed through the spine, it produces a

degree of incapacity in the lower extremities; so that if a person be standing at

the time, he sometimes drops on his knees, or falls prostrate on the floor."

(Singer, Elements of Electricity, p. 296. Lond. 1814.) If the diaphragm form

part of the circuit, it is immediately thrown into a temporary state of contraction.

Mr. Singer " once accidentally received a considerable charge from a battery

through the head ; the sensation was that of a violent but universal blow, followed

by a transient loss of memory and indistinctness of vision, but no permanent

injury ensued." If a strong charge of a battery be passed through the head of

a rabbit, temporary blindness or death ensues. In persons killed by lightning,

red streaks are frequently observed on the skin. It is said that marks are often

observed indicating the passage of the electric fluid along the spine. The blood

is usually fluid, and the muscles flaccid ; though occasionally rigidity of muscles

has been found.

The greater or less violence of the shock depends not on the quantity merely,

but on the intensity of the charge. Thus a small jar highly charged will pro-

duce a greater effect than a large battery feebly charged. But of course if the

intensities be equal, the greatest shock is perceived when the largest quantity is

employed.

5. The Electric Current.—To cause a current to pass through a patient to the

ground, connect some part of the body directly, or indirectly by a chain or wire,

•with the prime conductor of the machine; the patient standing on the ground.

By this means the current passes into the body at the point of connexion, and
escapes by the feet. Its effects are exceedingly slight, and scarcely, if at all,

obvious.

Uses.—The uses of electricity are partly rational, partly empirical. When
fhe indications are to excite a nerve of sensation or of motion, or to produce a

temporary contraction of muscles, or to promote transpiration and secretion, its

employment may be regarded as rational. But it is used, sometimes benefi-

cially, in several diseases in which these indications are by no means obvious.

In such, its metJiodus 7nedendi is unknown, and its use may be regarded as em-
pirical.

1. To stimulate the nerves of sensation.—In nervous deafness electricity is

sometimes employed. Sparks are thrown on, or drawn from, the mastoid pro-

cess, the parts around the meatus auditorius externus, or the bottom of the mea-

tus. In some cases slight temporary relief is obtained. In amaurosis, the cur-

rent, the aura, and sometimes slight sparks and shocks have been tried, but rarely

with success.* In topical numbness unconnected with lesion of the nervous

centres, electric friction, sparks, or very slight shocks, are occasionally service-

able.

2. To excite the motor nerves.—In partial paralysis, benefit is at times ob-

tained by the use of electric friction and slight shocks. When the disease

depends on some lesion of the cerebro-spinal centre, relief by electricity is not

to be expected. Electricity is calculated to be serviceable when the malady arises

from some functional disorder of the nerves. It may also contribute to restore

the use of parts originally paralysed by effusion in some part of the cerebro-spinal

centre, but which has been gradually absorbed, leaving the limb paralysed from

desuetude. These cases, however, are comparatively rare. Notwithstanding

the favourable acccunt of its efficacy given by I3r. Golding Bird, {Cruy's Hospital

* Mr. Hey published s^iveral successful cases of its use in amaurosis. He never saw the least benefit from
its employment when the disease had existed for two years. {Mtd. Obscrv. and Inq. vol. v. p. 1. Lond.
1795, 2d ed.)
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Reports^ vol. vi. p. 98.) my own experience (if its use leads me to give an unfa-

vourable report of it in cases of paralysis properly so called. In chronic rheu-

matism I have occasionally seen benefit from the use of electricity, hi stiffness

and rigidity^ after sprains and bruises, when all inflammation and tenderness have
subsided, it has also been employed.

3. To promote secretiofi.—In amenorrhoca, considerable benefit is obtained by
passing shocks through the pelvis (from the sacrum to the pubis). I have, on
several occasions, found the practice successful. Electric friction, or slight shocks,

are sometimes employed to promote tlie biliary secretion. My friend, Mr. Wood-
ward, is very sanguine as to its eflJicacy for this purpose; but I have had no
experience of it. •

4. To promote absorption—In indolent tumours, electricity in the form of

sparks, slight shocks, and friction, has been employed, and, it is said, with occa-

sional benefit. In enlarged cervical glands I have tried it in several cases, but

without observing that any benefit resulted therefrom.

5. In chorea and some other allied convulsive disorders, considerable benefit is

occasionally obtained from the employment of electricity, in the form of friction

or slight shocks in the course of the spine and limbs. I am acquainted with seve-

ral remarkable successful cases of its use. Dr. Addison (^Guy''s Hospital Reports,

vol. ii. p. 493.) and' Dr. Golding Bird (Guy^s Hospital Reports, vol. vi. p. 84.)

have also found it beneficial. Its methodus medendi is quite inexplicable.

;3. Voltaic Electricity.
(Galanism; Voltaism.)

The apparatus usually employed for the medical application of voltaic electricity

consists of

—

1. Two wooden troughs, (devised by Mr. Cruickshanks,) each containing 50 pairs of copper

and zinc plates, 2 or 2^ inches square. These may be charged with a solution of common salt,

or wilii a weak acid liquor. Some electricians employ 1 part of common muriatic acid, and 16 or

20 parts of water. Singer thinks that j '^ of muriatic acid will be found the most useful.. In

some cases where the skin was very susceptible I have used water only.

2. A pair of insulated directors-, each consisting of a glass tube traversed by a copper wire.

One extremity of the wire is in communication with one end of the trough ; the other extremity

is covered with sponge or flannel, moistened with a solution of common salt.

3. Copper wire to connect the directors with the ends of the troughs.

Harrington's electrizers are plates of copper and zinc, or silver and zinc, made in various forms.

Thus for the toothache a plate of copper is soldered edgeways to one ofzinc, and worn in the mouth;
the saliva serves to excite the apparatus. In another contrivance an hexagonal plate of zinc is con-

nected by its face to a plate of silver ; and a series of these compound plates are cormeeted together

by a wire, so as to move on each other like hinges. These are worn next the skin for the relief

of rheumatism. The perspiration serves to excite the plates. Silver and zinc spangles also have

been employed, instead of the plates just mentioned.

Physiological Effects.—The physiological effects of voltaic electricity are

threefold, viz:

—

1. The production of certain sensations.

2. The contraction of muscular fibres.

3. An influence over secreting organs.

1. Production of certain sensations. — Although electricity acts on all the

organs of sense, yet the nerve of each sense is afl^ected in a manner peculiar to

itself. Thus, by acting on the nerves of touch, we produce pain, the shock,

and other disagreeable sensations: by affecling the optic nerve, we occasion a

sensation of light: by influencing the gustatory nerve, a remarkable taste is

excited: by affecting the auditory nerve, a peculiar sound is excited. (Volta,

Phil. Trans, for 1800, p. 403.) The olfactory nerve is influenced by elec-

tricity with more difficulty. Volta could not succeed in producing an effect on

the sense of smell ; which he ascribes to the circumstance of the electric effluvia

not being expanded in and conveyed by the air, which, it is thought, is the pro-

per vehicle for exciting sensations in the olfactory nerves. Cavallo (Wilkinson's

Elements of Galvanism, vol. i. p. 223. Lond. 1804.) and Ritter (Miiller's
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ElemeiUs of Physiology^ translated by Baly, vol. i. p. 623. Lond. 1838.) each

assert, however, that they have produced peculiar smells by electricity.^

The sensations excited by the passage of the voltaic current through the sensitive nerves may
be owing to the mechanical or chemical influence of the current ; and not any tiling peculiar to

the electricity. Thus the nerves of touch, tiie optic nerve, and the auditory nerves, iiave each

their special sensations excited by mechanical violence. The acid, or the alkaline taste produced

by electricity, may be referred to the electrolysis of the salts of the saliva, and the developement

of an acid and an alkali at the opposite electrodes ; and the metallic taste may be owing to the

chemical action of the constituents of the saliva on the electrode, by which a soluble metallic

compound is produced.

2. Contraction ofmuscular fibre.—Voltaic electricity excites muscular contrac-

tions when applied to the motor nerves, or to the central organs of the nervous

system. The effect is produced not only on living, but on recently killed, ani-

mals ; and is more powerful on the voluntary, than on the involuntary, muscles.

MM. Prevost and Dumas (Edwards, De VInfluence des Agens Physiques, p. 531. Paris,

1824.) have proposed an electrical theory of muscular contraction, which appears to me to t)e

disproved by anatomical and physiological, as well as by physical, considerations. They assert

that the nervous fibres run transversely across the muscular fasciculi; that when the muscu-
lar fibres become shorter by contraction, they do so by assuming a zigzag inflexion ; that the

nervous fibres are conductors of a voltaic current ; and, lastly, that zigzag inflexion is pro-

duced by the mutual attraction of the parullcl rectilineal currents in the nerves, the muscular
fibre itself being passive. But not one of these assumptions can be admitted. Schwann, (Mai-

ler, op. supra cit. p. 900.) has shown that Prevost and Dumas mistook entire nervous fasciculi

for primitive nervous fibres. Prof. Owen and Dr. A. Thompson, (Ibid. p. 887.) doubt whether
the zigzag inflection exists during contraction. Prof. Owen says that the fibres become shorter

and thicker, and only assume a wavy or zigzag arrangement after contraction has ceased.

Lastly, we have yet to learn how the voltaic current is insulated in the nerves, and prevented

passing oft' laterally ; for the neurilemma, and the other soft tissues, are excellent conductors of

electricity. (Ibid. p. 635.) ,

3. Influence over tJw secreting organs.—Of the great influence exercised by the

nerves in the process of secretion, no doubt can be entertained. Now it appears

highly probable, that as the voltaic current excites the functions of the sensitive

and motor nerves, it also may exercise a similar influence over those nerves which
are distributed to the organs of secretion. Dr. Wilson Philip^ has endeavoured

to establish the truth of this opinion in the case of the secretion of the gastric

juice. He divided the nervi vagi in a rabbit, and found, as he supposed, that

the digestive process was stopped. In another experiment he restored, as he tells

us, the functions of these nerves by the voltaic influence. But subsequent expe-

riments have shown that the division of the nervi vagi does not wholly stop the

digestive process, and that electricity cannot restore it to its original state. (Miil-

ler, op. ante cit. p. 549.)

Uses.—The therapeutic uses of voltaic electricity, like those of common electri-

city, are partly rational, partly empirical.

1. To stimulate the sensitive 7ierves.— In cases of nervous deafness, voltaic elec-

tricity has been used to stimulate the auditory nerve. For this purpose, one wire

(pole or electrode) is introduced into one ear, and the other wire (pole or elec-

trode) into the opposite ear. The circuit is then to be rapidly broken and com-
pleted a number of times. In amaurosis, the same remedy has been used empi-

rically, to stimulate the retina, when other remedies have failed. It must, how-

ever, be employed with great caution, as its mechanical efl^ect is calculated in many
cases to aggravate the malady.

2. To excite the 7?iotor nerves.—In paralysis, voltaic electricity is occasionally

resorted to, but, for the most part, empirically. It can, of course, be of no avail

if the disease arise from organic changes in the nervous centres. But when the

' The peculiar smell evolved by workinsr the ordinary electric machine in the atmosphere,—by electric
sparks, and in some electro-chemical decompositions, is ascribed by Schrinbein to a new elementary substance,

which he terms ozone (from o^w, Tsmell,) and which is evolved at the anode or positive surface. lie supposes
it to be a constituent of an electrolyte, small quantities of which exist in both air and water. (jlthen<rum
for 1840. p. 742.)

a An Experimental Inquiry into the Laws of the Vital Functions, pp. Ill, 213, 256, &c. 3d edit. Lond. 1825.
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malady appears to be functional only, or when there is reason to suppose that the

blood effused in the brain has been absorbed, and that the paralysis remains from

desuetude only, stimulating tfjo motor nerves by electricity may perhaps prove

serviceable. In asphyxia from drowning, hanging, the inhalation of noxious

gases, &c., voltaic electricity is occasionally employed to e.vcite the muscles of

respiration. It appears to be a very plausible remedy, but in the cases in which
it has hitherto been tried on the human subject, it has mostly failed to effect re-

suscitation.' In saiiguincous apoplexy^ Dr. W. Philip suggests that it might be

used to enable the lungs "to perform their functions for a longer time than

without this aid," and that by it the life of the patient may be prolonged. In

the asphyxia produced by concussion^ galvanism has been suggested by M.
Goudret.

3. In Asthma and Dyspepsia.— Dr. Wilson Philip, having observed that with-

drawing a considerable part of the nervous influence from the stomach and lungs

deranges the digestive powers, and produces great difficulty of breathing, was led

to expect relief from galvanism in indigestion and habitual asthma. He describes

the benefit obtained as greatly exceeding his expectations. The positive pole

{anelectjode) is applied to the nape of the neck,—the negative pole {cathelcctrode)

to the pit of the stomach. A weak power should be commenced with, and the

strength gradually increased until some uneasiness is experienced. In some in-

stances perfect cures were obtained; in others relief was gained. '^

4. To electrolyze urinary calculi.—Prevost and Dumas [Journal de Physiolo-

gic, t. iii. p. 217.) have proposed voltaic electricity as a means of destroying some
kinds of urinary calculi. They state that a fusible calculus, in one case contained

in a basin of water, in another introduced into the bladder of a dog previously dis-

tended with water, was completely disintegrated by voltaic electricity, from a
battery of 120 pairs. The wires were introduced through a canula into the blad-

der. The operation, it is said, did not occasion the least apparent uneasiness to

the animal. During the action of the battery on the calculus, the bases and phos-

phoric acid first arrived at their respective poles, then re-entered into combination,

forming a pulverulent salt. Bonnet proposed to inject the bladder with a solution

of nitrate of potash, and to galvanize the calculus in this liquor. The nitrate will

be decomposed ; the phosphates dissolve in the liberated nitric acid,—and uric

acid, or urate of ammonia, in the disengaged potash. These propositions are in-

genious, but at present no practical use has been made of them.

5. To coagulate the blood within an aneurismal tumour.—If the electrodes

of a voltaic apparatus be immersed in an albuminous liquor, the albumen is coagu-

lated. It has, therefore, been suggested " that galvanism might be applied to the

important purpose of coagulating the blood within an aneurismal tumour, and thus

removing the disease without resorting to the ligature." (Apjohn, Cyclopcedia of
Practical Medicine, art. Galva7iism^ For this purpose two needles are to be in-

troduced into the tumour, and their projecting extremities connected with the op-

posite electrodes of the battery.

6. To cauterize.—Pravaz [Revue Medicalc, Dec. 1830.) has proposed to cau-

terize the bites inflicted by rabid animals, by introducing the electrodes of a bat-

tery into the wound. Fabre-Palaprat [Du Galvanisme applique a la Medecine,

p. 57. Paris, 1828.) has proposed to produce the cauterizing effects of the

moxa by voltaic electricity; this kind of therapeutical agent he calls a galvanic
7noza.

7. To promote the absorption of medicinal substances.—In 1832, Dr. Costor,

' The Professors of the Irish Colle<re of Surgeons, in 1829, failed to restore by it the respiratory movements
in a person who had been hung (Or. Apjohn, in Cycfopiedia of Practical Medicine, Art. Gateawism.)— Electricity ,

in conjunction vvitlj other means, was tried, but without success, in the case of Scott, the American diver, who
Jiad been accidentally hung for five or six minutes (see Times, Jan. 13. 1841.)

2 See Phil.Trans. 1817, p. 22 .; and Dr. Wilson Philip's Treatise on fndio-estion.—AUo, l^a Beaume, On the Me-
dical Effects of Electricity and Galvanism in JVervous and Chronic Disorders. 1820.
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(Archives Generaks de Medecine, t. ii. p. 432.) and in 1833, M. Fabre-Palaprat,

(Ibid. \l^^ serie, l. ii.—Also, Becquerel, Traite de rElectricite, t. iv. p. 321.) em-
ployed voUaic electricity to assist the introduction of certain nnedicinal substances

into the blood. They adopted Sir H. Davy's [Phil. Trans. 1807, p. 1.) opinion,

(subsequently shown by Mr. Faraday (Ibid. 1838 and 1834,) to be erroneous,)

that the poles {electrodes) of a voltaic battery have attractive and repulsive powers
for certain substances: the positive pole (anelectrode) for oxygen, chlorine, and
iodine,—the negative pole {cathelectrode) for hydrogen and the nrietals. M.
Fabre-Palaprat asserts, that by the aid of galvanism he has caused certain che-

mical agents to traverse the body, and appear at some distant part. He bound
on one arm a compress, moistened with a solution of iodide of potassium, and
covered by a platinum disk, connected with the negative pole (cathelectrode) of a

voltaic battery of thirty pairs of plates. On the other arm was placed a com-
press, moistened with a solution of starch, and covered by a platinum disk, con-

nected with the positive pole (anelectrode) of the battery. In a few minutes the

starch acquired a blue tinge, showing that the iodine had been transported from

one arm to the other. But Davy's idea that the poles [electrodes) possess attrac-

tive and repulsive properties is not correct, as I have before remarked. That
electricity may promote absorption, either by increasing endosmosis or by acting

as a stimulus to the bloodvessels and lymphatics, is not improbable; but that the

poles [electrodes) can draw medicinal substances either into or out of the body is

not true. I have twice repeated Fabre-Palaprat's experiment; but, though I em-
ployed fifty pairs of plates for fifteen minutes, I was unable to obtain the slightest

evidence of the passage of iodine through the body.

[A mode of employing galvanism is practised in this country, which was first suggested by Mans-
ford, in his Treatise on Epilepsy. Two plates of convenient size, one of silver, tlie other of zinc, are con-
nected together by means of a silver wire of sufficient length to reach between the points of application that
may be desirable, and to favour the adjustti.ent a portion of it should have the spiral form. By this appa-
ratus a galvanic circuit is established through the parts into apposition with which the plates are brought,
by the wire on one side, and their nervous communication on the other. To prepare the parts for the
galvanic impression, the cuticle should be removed by a blister the size of the plates, and strips of adhesive
plaster may be used to keep them in their situation. The galvanic action is favoured by placing beneath the
plates a piece of moistened buckskin, parchment, sponge, or fresh muscle. The latter is most efficient, hut
inconvenient from the speedy decomposition which lakes place, requiring to be changed oftener. The plates

should be removed and cleansed of the oxide deposited on their surfaces twice in the twenty-four hours. In
the treatment of Epilepsy, Mansford directs the location of the silver plate upon a blistered surface on the
hack of the neck at the base of the brain, and the zinc plate upon a similarly prepared surface on the leg just
below the knee ; the wire descending the back till it reaches a belt of chamois leather buttoned round the
waist, following the course of the belt to which it is attached until it arrives opposite the groin, then passing
down the inside of the thigh until it reaches its position. Other points, however, may be selected. For an
account of several interesting cases of Neuralgia treated in this manner, see Paper, by Dr. Thomas Harris,

in American Journ. of Med. Sciences, No. xxviii. p. 384. August, 1834.—j. c]
•

Electro-Puncture,

(Galvano-Puncture.)

The operation of electro-puncture was proposed by Sarlandiere, [Memoires

sur PElectro-Puncture. Paris.) in 182.5. It consists in introducing two acu-

puncture-needles in the usual way, and connecting them with the poles of a weak
voltaic battery ; the contact being occasionally suspended and renewed, in order

to produce a succession of shocks. This practice has been successfully adopted

for the relief of rheumatism, neuralgia, local paralysis, sciatica, spasmodic affec-

tions, and other maladies in which the operation of simple acupuncture has been

used, than which it has been thought, by some, to be more efficacious. In neu-

ralgia and in rheumatism it should be employed only in the interval of the parox-

ysms. (Trousseau and Pidoux, Traite de Therapeutique, I. i. p. 579. Paris,

183B.) M. Bourgeois^ proposed to employ the operation of electro-puncture of

the heart, to promote resuscitation, in cases of asphyxia.

^ Q.uoted by Merat and De Lens, in the Diet. Univ. de Mat. Med. art. Electro Puncture.
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7. Magnetic Electricity.

The apparatus required for the medical application of magnetic electricity con-

sists of

—

1. A magrneto-elcctric machine.

a. A pair of directors.

The most convenient, simple, and powerful magneto-electric machine is that

devised by Mr. E. M. Clarke, of the Strand. It consists of a battery of six curved

permanent magnets, and an intensity armature, around whose cylinders 1500
yards of fine insulated copper wire are coiled. The ends of this wire communi-
cate respectively with a pair of directors, each holding a piece of sponge (dipped

in vinegar or a solution of common salt). When the armature is rotated, and a

portion of the living body interposed between the directors, a succession of shocks

is received.

A magneto-electric machine is not affected by the moist state of the atmosphere :

this gives it an advantage over the common electric machine; and as acids are not

required to excite it, one inconvenience of the voltaic battery is obviated.

It is employed in medicine as a convenient substitute for the ordinary voltaic

battery.

4. Magnetismus.—Magnetism.

(Mineral Magnetism.)

^tius, (Sermo ii. p. cap. 25,) who lived about a. d. 550, is the oldest author

who mentions the application of mngnetism to the cure of diseases ; for, although

Hippocrates (Opera; De intern, affect, p. 543; and De his quce. lUerum non gerunt,

p. 6S6, ed. FoBsii.) speaks of the magnet as a remedial agent, he refers to its in-

ternal use only. About the end of the 17th century, magnetic tooth-picks and
ear-picks were made as secret preventives against pains in the teeth, eyes, and
ears. (Beckmann, History of hiventioyis and Discoveries., vol. i. p. 74.)

The power of a magnet to affect the vital functions is not generally admitted

in this country ; but it must be remembered that the experience which British

practitioners have had of its use is exceedingly limited. Becker says that the

sensations which his patients experienced from the use of the magnet were, cold

(probably from the coldness of the steel) ; heat (this is the most frequent effect,

especially in the ears, and it often amounts to unpleasant burning); traction

(from the slightest degree, when it is an agreeable feeling, to the strongest, when
it is almost painful, like that of a cupping-glass) ; an indefinite sensation (in the

ear, called a working or roaring) ; throbbing., pain., and numbness or loss of
feeling in the magnetized part. Some years ago, Mr. Faraday allowed Dr. Keil

to try his magnets, in every way he thought proper, on himself (Mr. F.), but

without any effect resulting. (Lancet for 1835-36, vol. i. p. 716). In some
instances it has appeared to exercise a most remarkable influence over neuralgic

pains and spasmodic affections; at one time apparently curing, at another palli-

ating, and occasionally augmenting all the patient's sufferings. Rut, in a large

proportion of cases, it fails to produce any obvious effect. The employment of

magnetic plates is sometimes attended with itching and an eruption of pimples.

Toothache, neuralgia, painful affections of the stomach, rheumatic pains, spasmo-
dic asthma, angina pectoris, and palpitation of the heart, are the maladies which
have occasionally appeared to be relieved by the magnet.

It is said that, in some cases, neuralgic pain is alleviated by the application of

the north pole of the magnet, but is augmented by the south pole. (Ibid. 1832-
33, vol. ii. p. 312.) Laennec^ speaks highly of the efficacy of magnetized plates

in neuralgia of the lungs and in angina pectoris. He applied two strongly mag-
netized oval steel plates, one to the left precordial region, the other exactly oppo-

site on the back, so that their poles were opposed. He says the relief is increased

if a blister be applied under the anterior plate. The late Dr. Thomas Davies

^ A Treatise on the Diseases of the Chest, translated by Dr. Forbes, pp. 402 and 693. Loud. 1827.
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[Lectures on the Diseases of the Lungs and Hearty p. 497. Lond. 1835.) tried

this plan, and with good effect.

There are several modes of using magnets. For toothache, a simple straight
or bar magnet^ sometimes called a magnetic staff, is used. It is first made warm,
and its north pole applied to the tooth; if the pain be not relieved, the south pole

should then be substituted. Or the poles are applied to, or passed over, the
gums or cheeks. In neuralgic pains, a compound magnet, called a magnetic
battery, is commonly employed. This consists of several curved (horse-shoe,

lyre-shaped, or U-shaped) magnets, placed one over the other, with all their poles

similarly disposed, and fastened firmly together. Dr. Schmidt [Lancet for 1835-
36, vol. i. p. 338.) employed a battery of five magnets of unequal length, the

centre one being the longest and thickest. This kind of battery is usually called

by workmen a magnetic magazine. Magnetic collars, girdles, bracelets, &c.,
are made of several artificial magnets, with their opposite poles in contact, en*

closed in linen or silk. Magnetized steel plates {^magnetic plates), of various

forms, are fitted to any part of the body. They are applied to the naked skin,

and worn by the aid of a bandage.^

To attempt to explain the methodus medendi of an ajrcnt whose therapeutical influence is

not generally admitted, appears to me somewhat premature. I may remark, however, that

should the existence of electro-vital or nevroelectric currents in the animal body, as announced
by Prof. Z:intedcschi and Dr. Favio,' be hereafter fully established, we shall have a ready expla-

nation of the medicinal power of magnetism in the well-known influence of a mngnet over a
voltaic current.''

II. AGEKTIA HYGIENICA.-HYGIENIC AGENTS.
(Non-Naturals.;)

Under the absurd name of the Non-Naturals [Non-Naturalia), the ancients

included si.K things necessary to health, but which, by accident or abuse, often

became the cause of disease;—viz.: Air, Aliment, Exercise, Excretions, Sleep,

and Affections of the Mind.* These are now denominated Hygienic Agents.^

I propose very brieflly to consider, as therapeutic agents. Food, Climate, and
Exercise. Affections of the Mind have been already noticed. (See p. 49.)

1. CiBus.

—

Food.

The substances employed as Food [Cibus), may be conveniently arranged in

three groups, respectively denominated Aliments [Alimenta), Drinks [Potvlenta),

and Condiments [Condime^ita).

a. Alimenta.—Aliments.
It will be convenient to consider aliments under the two heads of Alimentary

Principles and Compound Aliments.^

1. Alimentary Principles.

Dr. Prout^ has divided the alimentary principles into three great classes or

' Fi<;iires of the ditfuretit forms of magnplic instniriinnts herfi referred lo, are given by MM. Andry and
Thoiiret, in their very elaborate and able article on iMerlical Magnetism, in the Memoires de la Socicte Royale

de Medccine, Aiinc'ie I77S), p. 5'A\.

1 Report on. the Memoir 071 Electric Currents in Warmhloodcd Animals, by Prof. Zantedeschi and Dr. Favio,

presented tn the Roval Academy of gciences of Brussels, on the 4th April, 1840. By M. Cantraine. In Lond.

Edinb. and Dubl. Mag. for April, 1841.

3 For farther information respecting Magnetism as a thernpentical agent, I must refer lo Andry and Thou-
let's Memoir, before quoted; as also to Dr. IJecker'a Z)cr j/iivei-alische Magnctismus und seine Anwendung in

der Heilkunst, Miihlhauseii, 1H21» ; Dr. Bulmerincq's Beitriige zur llrztlichen Bekandlung mittelst dcs mineralischen

Magnetismv 3, ViHxWw, 18:55; and Dr. Schnilzer's Ueber die rationellc Anwendung des mineralischen Magnetismus,

Berlin, 1837.—Also, Most's Encyklopudie der gesammten medicinischen und chirurgischen Praxis; dxl. Magne-
tismus mineralis, 2er Band. S. 3it4. Leipzig, 1837.

4 For an account of the Non-Naturals, consult Sutherland's Mtempts to revive Ancient Medical Doctrines, vol.

ii. p. 113. Lond. 1703— Also, Willich's Lectures on Diet and Regimen, 3d edit. Lond. 1800.

5 Rnstan. {Diet, de Medecin.e, art. Hygiene) terms them Matierede VHygiene.—On Hygiene, consult Dunglison,

On the Influence of Atmosphere and Locality ; Change of Air and Climate; Seasons; Food; Clothing; Bathing;

Exercise; Sleep; Corporeal ind Intellectual Pursuits, ^c. ^-c. on Human Health; constituting Elements of Hy-

giene. Philadelphia, 1835.

6 See Tiedeinann's Untcrsuchungen iieber das JiTahrungs-Bediirfniss, den JSTakrungs-TVieb, und die J^Tahrungs-

Mittel des Menschen. Darmstadt, 1836.

1 Phil. Trans, for 162T, p. 3.55. Also, On the J^ature and Treatment of Stomach and Urinary Diseases, 3d edit.

Lond. 1840. In the latter work he admits a fourth alimentary principle, which he calls aqueous.
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groups—the saccharine, the oleaginous, and the albuminous. He was led to this

division by observing that milk, the only article actually furnished and intended by

nature as food, always contains a saccharine principle, a butyraceous, or oily

principle, and a caseous, or, more correctly speaking, an albuminous principle.

This arrangement of alimentary principles appears to me to be superior to any
hitherto devised ; and I shall, therefore, adopt it.

Class 1. Saccharine Principles.

The principles contained in this class are Sugar, Gum, Vegetable Jelly, Starch,

and Lignin. T'hese agree in being of vegetable origin, and in consisting of car-

bon, hydrogen, and oxygen. With the exception of pectin or vegetable jelly,

they contain oxygen and hydrogen in the ratio to form water; and might, there-

fore, be termed hydrates of carbon. The following table is principally drawn up
from Dr. Proul's paper in the Philosophical Transactions before referred to :

—

Carbon. Water.

Sdgiar,
Pure Sugar Candy . 42-85 57-1

Impure ditto. .....;' 41-5 to 425 585 to 57-5

East India ditto
j

4r!) 158-1

English refined ' 41-5 to 425 585 to 575
East India refined.. 422
Maple ' 421
Beet-root 42-1

East.India moist... 4088
Diabetic 36 to 40?
Of Narbonne Honey 3G-36

Of Starch 3()-2

OfMilk 400

Gum,
Arabic ' 36-.3

Ditto, dried at 212° 41-4

57-i

57-9

57-9
59-12

64 to 60 ?

63-63
63-8

600

63-7

58-6

Starch,
Fine Wheaten
Ditto, dried at 212°
Ditto, highly dried at 350O

Arrow-root
Ditto, dried at 212^
Ditto, highly dried at 212°

LlGNlN,
From Box
Ditto, dried...

From Willow.
Ditto, dried..

.

Carbon.

37-5

42-8

440
.364
42-8
44-4

42-7

50-0

42-6 >

49-8

Pectin or Vegetable
Jelly,

From sweet apples (Mul-
der') 45-198

Ditto, sour ditto (ditto).... 45-853

In pectinate of lead (ditto) 45608
In pectinate of lead
(Fremya) 43-5

62-5

57-2
56-0
63-6
57-2

55-6

57-3
50-0

57-4

50-2

Hydr.

5-352
5-479

5-370

Oxyg.

49-450

48-668

49022

51-4

Those varieties of each principle which contain the smallest quantity of water,

Dr. Prout terms strong or high; while those containing the largest proportion of
water, he denominates iveak or low. Thus, sugar-candy is a high or strong sugar,

—sugar of starch, a weak or low one.

Sugar is the only one of the above five principles capable of crystallizing; and
is, therefore, the farthest removed from organization and life. Gum, though in-

capable of crystallizing, is not organized : it may be denominated an organizable

substance. Starch and lignin are organized substances.

In Diabetes, abstinence from all the alimentary principles of this class is attended with a con-
siderable diminution of the saccharine secretion. Farinaceous matter, though less objectionable

than common sugar, is readily convertible into sugar.

1. Saccharina. Saccharine Substances.—Under this head are placed seve-

ral sweet organic principles, capable, for the most part, of undergoing vinous fer-

mentation when mixed with yeast and a due proportion of water.

a. Sugars susceptible of Vinous Fermentation.

1. Crystallizable. This division Includes common sugars, (viz. cane, maple, and beet-

root sugars) granular sugars, (viz. grape, honey, starch, and diabetic sugars) and
sugar of milk.

2. Uncrystallizable. Called liquid or mucous sugars, as treacle.

b. Sugars unsusceptible of Vinous Fermentation.^

1. Crystallizable. Mannite.

2, Uncrystallizable. Glycyrrhizin, Glycerin, and Sarcocollin.

^ Pharm. Central- Blatt far 1838. p. 338. » Journ. dc Pharm. xxvi. 373.
3 Liebig (Turner's Elements of Chemistry, 7th ed. p. 914, Lend. 1840) regards tjiose substances only as saccba-

rine which are susceptible of the vinous fermentation.

VOL. I. 8
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Sugar is a highly nutritious substance, and by the healthy stomach is readily

digested. It does not agree, however, with some dyspeptics. Flatulency and
preternatural acidity of stomach are frequently ascribed to it ; but, in many cases,

these conditions are referrible rather to the substances taken with the sugar, than

to the saccharine matter itself. In diabetes the power of assimilating sugar is in

a great measure lost, and the dietetical use of saccharine matter must be rigor-

ously prohibited.

Sugar appears to contribute directly to the nutrition of plants : for the saccharine juices of the

sugar-cane, of the maple, of the beet-root, &c., must be regarded as nutritive. Yet, it is some-
what remarkable, and apparently inconsistent with this statement, that saccharine matter is foand
in the excretions of plants; as those formed by the nectariferous glands. Sugar appears to be

especially adapted for the food of young plants; hence we find it generated in many seeds (as

peas, barley, &.c.) during germination.

It is nutritive to animals. Thus it is an important constituent of milk;—a liquid intended

for the nourishment of mammals during the first period of their existence. Many insects

(especially the Lepidoptera, Hijmenoptera, and Diptera) feed on sugar or saccharine liquids.

Its asserted poisonous action on some Annelida, birds, and frogs, is improbable, , and wants
confirmation. (Vide Murray, App. Med. vol. v. p. 411. Goett. 1790.) That a diet of sugar

only is incapable of supporting the life of mammals and birds, has been fully proved by the

experiments of Magendie (Ann. de Cliim. iii. 66. 1816.) and of Tiedemann and Gmelin.
(MuUer's Elein. of Phys. by Baly, p. 482.) Dogs and geese die, when confined and fed solely

on sugar and water, with all the symptoms of starvation. Change or alteration of diet, with the

use of a certain portion of nitrogenous food, seems, therefore, to be essential to the vitality of

these animals.

Sugar is employed by man on account of its agreeable taste, rather than as a direct source of
nourishment ;

yet, of its nutritive qualities, few entertain any doubt. During the sugar season

of the West India Islands, " every negro on the plantations, and every animal, even the dogs,

grow fat." (Wright, Med. Plants of Jamaica.) The injurious effects, which have been as-

cribed to sugar, are more imaginary than real. Some individuals have consumed large quan-

tities of it, for a long series of years, without suffering any ill consequences. (Slare, Vindi-

cation of Sugars, Lond. 1715.) Stark's experiments (Stark's Work, ed. by J. C. Smith, pp.
160 and 115. Lond. 1788.) hardly admit of any legitimate conclusions being drawn there-

from, as to the action of sugar. The fondness of children for sugar may be regarded as

a natural instinct; since nature, by placing it in milk, evidently intended it to form a part

of their nourishment daring the first period of their life. The popular notion of its having

a tendency to injure the teeth seems most absurd, as Dr. Slare (Op. cit.) has shown. " It

has been alleged, that the eating of sugar spoils the colour of and corrupts the teeth: this,

however, proves to be a mistake, for no people on the earth have finer teeth than the negroes in

Jamaica." (Wright, op. cit.)

The principal use of sugar, considered dietetically, is for sweetening various articles of food,

whose nutritive qualities also it promotes. In diabetes, and the oxalate of lime diathesis, sugar

and sweet foods should be rigorously excluded. In dyspepsia, its effects are to be carefully ex-

amined; and, if found to be injurious, its use ought to be prohibited. The copious use of unre-

fined sugar is likely to prove injurious in some nephritic disorders as the phosphatic diathesis,

on account of the lime contained in it.

2. MuciLAGiNosA. Gummata.—The gummy principles, called Arabin, Traga-

canthin or Adraganthin, Cerasin or Prunin, Cydonin, and Bassorin, belong to this

group. They possess nutritive properties ; but are somewhat difficult of diges-

tion, and apt to disagree with dyspeptics.

Magendie (Ann. de Chim. ct Phys. t. iii. p. 66.) has shown that dogrs, fed on gum alone,

languish and die in two or three weeks; and Tiedemann and Gmelin (Miiller's Physiology, by

Baly, vol. i. p. 482.) found that a goose, fed with gum, died on the sixteenth day. These, as

well as other experiments, merely show, however, that animals require more than one kind of

aliment.

The nutritive property of gum is shown by several facts. In the first place it constitutes a

portion of several well-known articles of food ; secondly, it sometimes forms the principal or

only food of man. Hasselquist (Voyages and Travels in the Levant, p. 298. Lond. 1766.) tells

us, that a caravan, of more than a thousand persons, travelling from Abyssinia to Cairo, and

whose provisions were exhausted, supported themselves for two months on the gum they were

carrying as merchandise. The Moors and the Negroes near the Niger, employ it as a common
kind of food. The Hottentots also each are well aware of its nutritive properties. (Murray,

App. Medicam, vol. ii. p. 535. Ed. alt. Goett. 1794.) Six or eight ounces daily for an adult are

said to be sufficient to sustain life.
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3. Vegeto-Gelatinosa. Vegetable Jelly.—To this head arc referred Pectin

or Grossulin and Carrageenin. These are nutritive and digestible. Whether

the tendency of some fruits to disorder the 'primce. vice is fairly ascribable to the

vegetable jelly, or to some other principle associated with it, has not been clearly

made out.

Pectin, under llic infliienco of an alkali, is readily converted into peclic acid. The latter

has been recommended for the formation of jellies, gelatinous conserves, iStc. (Dumas, Traiti

de Chimic, t. v. p. 404. Paris, 1835.)

4. Farinosa. Amylaceous^ farinaceous^ or starchy substances.—Under this

division are included Wheat-starch, Sago, Tapioca, Arrow-root, (West Indian,

East Indian, South Sea, and Portland,) Potato-starch, Tous les Mois, Salop, &c.

Amylaceous matter is found in various parts of plants. The albumen of the

seeds of grasses abound in it, and from this organ wheaten and rice-starch are

obtained. The fleshy cotyledons of the leguminous seeds— as peas and beans

—

likewise contain it. In the roots, subterranean stems, and tubers of many plants,

it is also found ; and from these sources are procured Tapioca, Arrow-root, (West

Indian, East Indian, and Portland,) Salop, Potato-starch, and Tous les Mois.

The interior of some monocotyledonous stems abound in farinaceous matter ; and

from this source sago is obtained. Farthermore, a feculoid substance, called

lickenin, is found in some Lichens—as in Cetraria islandica.

The amylaceous substances are organized. Examined by a microscope they

are seen to consist of small grains, which are usually rounded, or elliptical, or

mullar-shaped, or polyhedral. The polyhedral form probably arises from the

mutual compression of numerous grains in the same or neighbouring cells. On
some part of the surface of each grain is a round spot, called the hilum : very

rarely, two or even three of these spots are observed on the same grain. The
grains of most, if not of all, feculas, have a laminated texture. To the concentric

layers is owing the appearance of concentric rings on the surface of most feculas.*

The organic principle {amidon)^ of which these layers consist, seems to be uni-

form in its composition and properties, excepting in some slight differences of

cohesion.

2

When cooked, amylaceous matter is a nutritious and easily digestible sub-

stance. Directly or indirectly, observes Dr. Prout, [On the Nature and Treat-

went of Stomach and Urinary Diseases, p. x. Lond. 1840.) " it forms a consti-

tuent of the food of most of the higher animals, as well as of man. It differs,

therefore, from sugar, in being a necessary article of food, without which animals

could not exist ; while sugar is not. Hence a much larger quantity of amylaceous

matter than of sugar, can be taken ; and what is a still more decisive fact, the use

of this larger quantity of amylaceous matter may be persisted in for an unlimited

period, which, it appears, is not the case with a large proportion of sugar."

Farinaceous food is, perhaps, the least irritating of all kinds of aliments. It is, therefore,

well adapted for the use of persons affected with morbidly sensible conditions of the prima;

viae. It will sometimes remain on the stomach when every other kind of nutriment is imme-
diately rejected. Being totally devoid of all stimulating properties, it is a useful and valuable

article of food in febrile and inflammatory diseases. In diabetes it is the only kind of vegeta-

ble aliment admissible.

To render amylaceous matter digestible, it requires to be cooked in order to break or split

the grains; for, of the different laminae of which each grain consists, the outer ones are the

most cohesive, and present the greatest resistance to the digestive power of the stomach, while

the internal ones are tiie least so. Hence farinaceous substances arc boiled in milk or water,

—

or they arc panified with gluten, by which the grains are completely broken up,^—or they are

made into puddings and tarts.

5. LiGNiN. Woody Fibre.—The substance, called lignin, constitutes the basis

* Figures of the. different starchy bodies, drawn to the same scale, will be given in subsequent parts of this

work (spe Index.)
a For an elaborate account of the structure and chemical properties of starchy substances, see Payen's

JUemoire sur I'Jlmidon, in the ^nnales des Sciences J\raturelles. 2nde Serie, t. x.; Botaniqiie. Paris, 1838.

3 Good bread gives not the slightest trace of entire grains of starch.
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of woody fibre, vessels, ducts, and cellular tissues of plants. Its composition is

probably similar in all plants. ^ It " forms the appropriate food of numerous
insects and of some of the lower animals, but of few of the higher classes of ani-

mals. The reason of this is probably to be sought for, in their not being fur-

nished with organs proper for comminuting and reducing it; for when lignin is

comminuted and reduced by artificial processes, it is said to form a substance ana-

logous to the amylaceous principle, and to be highly nutritious." (Prout, o;;.

ante cit. p. xii.)

The Laplanders, according to Linnaeus, {Flora Lapponica,) eat barkbread (harkbrud) during
a great part of the winter, and sometimes even during the whole year. It is prepared from
the inner bark of the Pinus sylvestris. (See Von Buch in The Scots Magazine, vol. Ixxx. p.

315. Edinb. 1817.)

Professor Autcnrielh, (Phil. Trans. 1827, p. 35.5.—Also, The Scots Mag. vol. Ixxx. p. 313.)

of Tubingen, states, that when wood is deprived of every thing soluble, reduced to powder,
repeatedly subjected to the heat of an oven, and then ground in the manner of corn, it yields,

boiled with water, a flour, which forms a jelly, like that of wheat-starch, and, when fermented

with leaven, makes a perfectly uniform and spongy bread.

Class 2.—Oleaginous Alimentary Principles.

This class comprehends the substances denominated Fats, Fixed Oils, and
Butters.

Dr. Prout (Op. supra cit. p. xiv.) includes also the volatile oils. But, though volatile oil is

a constituent of several substances employed as aliments or condiments, yet I am unacquainted
with any evidence of its being alimentary. When received into the stomach, it is absorbed,

and taken into the system; but is subsequently thrown out again, without having undergone
much, if any change. Alcohol, which Dr. Prout ranks with the volatile oils, is neither olea-

ginous nor alimentary.

The ultimate constituents or the elementary principles of the oleaginous sub-

stances are Carbon, Hydrogen, and Oxygen. The proportions are as follow:

—

Almond Oil (Saussure**)

Olive Oil
5 Elaine (Saussure)

( Margarine (Saussure)

Butter (Berard^')

Hog's Lard (Chevreul"*)

Mutton Suet (Chevreul)

Carbon. Hydrog'ti Oxygen. Loss.

' 0-288~77-403 11-481 10-828

76034 11-545 12-068 0-353

82-170 11-232 6-302 0-296

65-6 17-6 168
79-098 11146 9-756

78-996 11-700 9-304 —

The fats and fixed oils, as presented to us by nature, are separable into two or

three or more fatty principles ; of which stearine, margarine, elaine, and butyrin,

are the most important. By subjecting solid or congealed fats to pressure, Bra-

connot^ separated several of them into two parts,—the one liquid (elaine,) the

other solid (stearine and margarine.)

Stearine. Elaine. Margarine. Elaine.

Butter - - - . - 40 . - . 60 Olive Oil - . . 28 - - . 72

Hog's Lard - - . . 38 - - - 62 Almond Oil - . - 24 - - - 76

Beef Marrow - - . 76 - . . 24 Oil of Colza" - - . 46 . - - 54
Mutton Marrow . - 26 - . . 74
Goose Fat - - - . 32 - - - 68
Duck Fat - - . . 28 . . - 72

Turkey Fat - - - 26 - - - 74

' According to the Rev. J. B. Reade {Lond. and Edin. Phil. Mag. vol. xi. p. 421) a very remarkahlc difference

exists between the chemical composition of cellular membrane and of spiral vessels in the same plant. But
his "results are in many respects so remarkably at variance with all that we are as yet acquainted with
respectinjr similar subjects, that we must at the outset doubt their correctness." (Meyen's Report on the Pro-

gress of Vegetable Physiology^ during ike year 1837. Translated by V^illiam Francis. Lond. Iri39.)

o.Jlnn. dc Cliim. et Phys. I. xiii. p. ;i51, 3 Gnielin, Hand. d. Chimie, Bd. ji. S. 439. * Ibid.

5 j9nn. de Chim. xciii. 225. Braconnot terms all the solid fats, stearine ; but Lecanu (jinn. de Chim. et Phys.

Iv. 102) has shown that the solid fat of the vegetable oils is margarine.
6 The Colza is the Brassica campestris, which is clr)sely allied to Brassica JVapus, the seeds of which yield

Rape Oil!
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Sfearine, Margarine, Elaine, and Butyrine, yield, by saponification, fatly acids

a sweet basic principle called glycerine (or the oxide oC glycerule), and water.

They are probably, therefore, hydrated salts of glycerine. The acids (stearic,

margaric, and oleic,) obtained respectively fronn stearine, margarine, and elaine,

are fixed ; while those (butyric, capric, and caproic acids,) procured from butyrin,

are volatile and odorous.

Oleaginous aliments are highly nutritious, but exceedingly difficult and slow of

digestion. The last-mentioned circumstance is familiar to every dyspeptic, and
has been confirmed by the experiments of Dr. Beaumont, ^ made on a Canadian,

who had, two inches below the left nipple, a permanent artificial opening into

his stomach, produced by a gun-shot wound. Dr. Beaumont remarks, that the

bile is not ordinarily found in the stomach; but that, after ihe use of oily food,

it is often observed there: and, he concludes, that it assists the digestion of the

fatty substances. The operation of heat on the fatty bodies is injurious to their

digesiihility, especially in the case of butter. This appears to be owing to the

developement of acrid fatty acids, and empyreumatic oil matters. Hence buttered

toast, melted butter^ substances cooked by frying in oil or butter, and pastry, are

highly injurious to dyspeptics.

Oleaginous foods often agree so remarkably well with diabetic patients, "that some have gone
so far as to propose them as remedies. When freely taken, they usually cause a flow of saliva,

and thus diminish the urgent thirst. When tkey agree, also, they give a sensation of satisfaction

and support to the stomach, which other alimentary substances do not. Perhaps butter is the

most agreeable form in which they can be taken, and this, under proper circumstances, may be
taken freely. When oleaginous matters disagree, as is sometimes the case, they should be care-

fully shunned." (Prout, op. supra cit. p. 43.)

Sir John Ross {Narrative of a Second Voyage in search of a Northwest Passage, p. 201.

Lond. 1835.) considers, and his opinion is probably correct, that the natives of cold countries

seem to require a more fatty diet than the inhabitants of tropical regions, in order to promote the

production of animal heat.

Class 3.—Nitrogenous or Azotized Alimentary Principles.

(Albuminous Aliments, Prout.)

The most important alimentary principles, containing nitrogen or azote, are

Fibrines, Albumen, Caseum, Gelatine, and Gluten. The animal extract, called

Osmazome, is also a nitrogenous principle. With one exception (Gluten), these

principles are obtained from the animal kingdom, and they have in consequence

been frequently denominated animal aliments. They are composed of carbon,

hydrogen, nitrogen, and oxygen, in the following proportions:

—

FiBRiNE of a Cow's Arterial Blood (Mulder=)

Carbon. Hydrogen. Nilr gen. Oxygen.

53-019 6 828 15-462 24-691

of ditto Venous Blood (Mulder) - . - 53-476 6 952 15-291 24-281

" of Muscle of the Ox (Sass & PfafF^) 48-30 10-64 1592 17-64 &
fixed salts

7-50

AljHIIMirM nf RornrQ ^IWlll/^p^^ --------. 53-960 7-052 15-696 23-292

, " of Arterial Blood (Michaelis") . . - 53-009- 6-993 45-562 24-436

of Venous Blood (Michaelis)- - - - 52-650 7-359 15-505 24-484

Caseum (Jul. Vogel^) 5253 7-82 1620 2345
Gelatine of Hartshorn (Mulder) 50048 6-477 18350 25 125

" of Isinglass (Mulder) 50-7.57 6-44 18-313 24 286
Gluten (BoiissinsriMilt") 540 7-50 1460 23-90

• Experiments and Observations on the Gastric Juice and the Physiology of Digestion. 13y Wm. Beaumont,
M. D. K<-priiited from ihe Plait.«l>iirg edition, vviih notes by Dr. Combe. Edinb. 1838.

2 Pharmaceiitisches Central Blattfur 1H37, S. 325.
8 Miiller's Elements of Physiology, by Baly, vol. i. p. 369. I strongly susppct some error in this analysis.
* Berzeliiis, Traite de Chimie. I. vii. p. 75. » Pharm. Central- Blatt fur 1839, S. 491.
6 j3nn. de Chim. et Phys. Ixiii. 2-29.

8*
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In Diabetes, the diet should bo principally of nitrogenous principles. Dr. Rollo' advocated

the exclusive u^e of animal substances in this malady, and, of its power to check the becretion of

sugar, no doubt seems to be entertained. But the craving for vegetable food which some patients

experience is so great, that considerable difficulty is experienced in inducing them to submit to

a diet exclusively animal. Moreover, violent fever has been ascribed to it.'' Hence the recom-
mendation of Dr. Prout, to allow a certain quantity of farinaceous food, has been very generally

assented to and followed. More recently, however. Dr. Christison {Edirib. Monthly Journal of
Medical Science for April, 1841,) has published some cases, showing that a mixed diet of animal
and vegetable food is sometimes inadmissible; and "that if a sensible amelioralion is to be looked

for with any confidence, the injunctions of Rollo and his imitators, to enforce a rigorous animal
diet, must often be faithfully followed."

In the Oxalic Acid Diathesis, the plan of diet is the same as for Diabetes.

1. FiBRiNE.—In the liquid form, or in the state of suspension, it exists in the

blood. In the solid state it is the principal constituent of the muscles or fleshy

parts of animals. It is eminently nutritious, and easy of digestion,

2. Albumen.—This principle constitutes the most important part of animal

foods. In the liquid state it exists in eggs (^ovalbumen) and the serum of the

blood (seralbumen). In the solid or coagulated state it is a constituent of the

flesh, glands, and viscera of animals. The chemical properties of coagulated

albumen are almost identical with those of fibrine. Albumen is highly nutritious,

and when either raw or lightly boiled, is easy of digestion ; but when boiled hard,

or especially when fried, its capability of being digested is considerably impaired.

(See Eggs, p. 94.)

3. Caseum. Lactalbumen, or Curd.—This is the coagulable matter of milk,

and is closely allied to albumen, of which it may be regarded as a modification.

Coagulated, dried, somewhat changed ixi its nature, and more or less mixed with

butter, it constitutes cheese. It is nutritious, and moderately easy of digestion.

4. Gelatine. A^iimal Jelly,—Gelatine is obtained by boiling certain animal

tissues in water : the concentrated decoction forms, on cooling, a tremulous mass,

called ye//?/. The bones, antlers, skin, tendons, and aponeuroses of mammals, and

the swimming bladder of fishes, are the especial sources of it. It is an exceedingly

nutritive principle, though probably somewhat less so than fibrine and albumen.

As far as my own observations extend, it is readily digestible ; but it is said not to

be suited to the digestive powers of many dyspeptics.

" Gelatine may be considered as the least perfect kind of albuminous matter existing in animal

bodies; intermediate, as it were, between the saccharine principles of plants and thoroughly de-

veloped albumen. Indeed, gelatine in animals may be said to be the counterpart of the saccha-

rine principles of plants ; it being distinguished from all other animal substances by its ready

convertibility into a sort of sugar, by a process similar to that by which starch may be so con-

verted." (Prout, On the Nature and Treatment of Stomach and Urinary Diseases, p. xiii.)

Gelatine from Bones is employed in Paris for the preparation of a nutritious soup for hospitals

and other pauper habitations.^

Hartshorn Jelly is principally used by invalids.

Patent Gelatine is procured from the skins of animals. (See The Mechanic and Chemist of

July 4th, 1840. Lond.)

Confectioner''s Jelly is made from isinglass, calves' feet, and patent gelatine.

Soups and Broths owe their nutritive properties principally to gelatine.

Young meats yield more gelatine than old ones.

The Sounds offish and Isinglass are gelatinous substances.

5. Osmazome. Alcoholic Extract of Meat.—This is an alcoholic extract ob-

tained from the ifcsh, brain, and other parts of animals. It has a reddish brown
colour, and the smell and taste of soup. It is generally mixed with lactic acid,

the lactates, and common salt. To this principle broths and soups owe their

flavour, smell, and part of their nutritive qualities.

' jln Account of two Cases of Diabetes JHcllitus, Lond. 1797.— Cases of the Diabetes Mellitus, Lond. 1798. 2d ed.

with large additions, 1806.
a See the statements of Dr. Marsh, in the Dublin Hospital Reports, vol. iii. Diibl. 1822; and of Dr. Prout,

in his Inquiry into the Jfature and Treatment of Diabetes, Calculus, and other Affections of the Urinary Organs,

p. 79. Lond. 1825.

sD'Arcet, Recherehes sur Us Substances nutritives que renferment les Os. Paris, 1829.—Edwards and Balzac,

in the Annates des Sciences J^at. Juillet, 1832, p. 31^.— Also, Edwards' Recherehes Statistiques sur VEmploi de la

Gelatine. Paris, 1835.
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6. Gluten.—This substance is found in corn ; especially in wheat. By washing

wheaten dough with a stream of water, the gum and the sugar are dissolved, the

starch is washed away, while the gluten is left in the form of a ductile, tenacious,

elastic, gray mass, which, by the action of alcohol, is resolved into albumen,

mucin, and glutin.

a. Albumen is insoluble in alcohol, but soluble in water.

b. Mucin is soluble in boiling alcohol, but deposits as the liquor cools.

c. Glutin is soluble in alcohol, but is almost insoluble in water.

Gluten is believed to be highly nutritious, and to confer on wheat flour its well-

known superior alimentary qualities.

" It is the presence of gluten in wheaten flour that renders it pre-eminently nutritious, and

its viscidity or tenacity confers upon that species of flour its peculiar excellence for the manu-
facture of macaroni, vermicelli, and similar pastes, which are made by a kind of wiredrawing,

and for which the wheat of tiie south of Europe (more abundant in gluten than our own) is

particularly adapted. The superiority of wheaten over other bread depends upon the greater

tenacity of its dough, which, in panary fermentation, is puffed up by the evolved carbonic acid,

and retained in its vesicular texture, so as to form a very light loaf" (Brande's Manual ojf

Chemistry, p. 1091, 5th ed. 1841.)

2. Compound Aliments.

These we subdivide into animal and vegetable.

a. Animal Aliments.

We may conveniently arrange these in six classes ;—viz.

1. Mammals. I 3. Reptiles. I 5. Crustaceous animals.

2. Birds.
|

4. Fishes.
|

6. Mollusks.

Class 1. Mammalia.—Mammals.

In this country, the mammals employed by man, as food, are the Ox, the Sheep,

the Hog, the Deer, the Rabbit, and the Hare.

Herbivorous are generally preferred to carnivorous animals for food; as the flesh of the latter

has a somewhat disagreeable odour.

Mammals furnish their flesh, their viscera, their blood, and their milk, as arti-

cles of food.

1. Flesh.—This consists principally and essentially of muscle, intermixed,

however, with tendons, aponeuroses, nerves, vessels, cellular tissue, blood, serum,

and fat. Its chemical constituents are fibrine (principally), albumen, gelatine,

hfematosin or the colouring matter of the blood, osmazome, fatty matter (stearine

and elaine), creatine,* a peculiar nervous matter, and salts. The following are

the proportions of the first three principles in the muscles of some kinds of flesh :

—

(Brande, op. supra cit.)

Albumen or

Fibrine.

. 20 -

- 19 -

- 22 .

- 19 -

, The flesh of young animals is more tender than that of qjd ones. That of

castrated males is not only more delicate and finer grained, but has a more agree-

able odour and flavour, than that of the uncastrated animal. Spaying is said to

improve the flavour of the flesh of the female. With regard to digestibility. Dr.

Beaumont found that digestion is facilitated by minuteness of division and tender-

ness of fibre; and retarded by opposite qualities. Venison he ascertained to be

one of the most digestible substances ; a circumstance which he refers to its being

» Creatine (from Kpeag, flesh), is a nitrogenous, crystallizable substance, insoluble in alcohol. It was disco-

vered by Clievreul {Journ. de Chim. Med. t. viii. p. 548.)

100 parts of
Muscle of Water.

Beef - .. - 74
Veal . -. - 75
Mutton - 71

Pork - .. - 76

Total of
Gelatine. Nutritive Matter.

. 6 . - . 26

. 6 - - - 25
7 - . - 29
5 . - - 24
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easily divisible into shreds or small particles. Beef and mutton are also easy of

digestion.

The following table shows the mean time of digestion of several kinds of flesh,

according to Dr. Beaumont's experiments:

—

Hours. Minutes.

Venison steak, broiled, 1 35

Sucking pig, roasted, 2 30

Lamb, fresh, broiled, 2 30

Beef steak, broiled, 3

Mutton, fresh, broiled 3

Pork steak, broiled, 3 15

Veal, fresh, broiled, 4

Beef, old, hard, salted, boiled, - - - 4 15

By boiling flesh in water, the fibrine is corrugated, the albumen coagulated

(though, by a prolonged action of heat and water, it yields a soluble nitrogenous

matter); the ha3matosine is also coagulated ; the cellular tissue, the tendons, and

the aponeuroses, yield gelatine ; the fatty matters melt; while the osmazome and

the creatine are dissolved.^

2. Viscera.—The brain, the liver, the spleen, the kidneys, the thymus, ^ the

lungs, and the alimentary canal of mammals, ^ are employed as food. They abound

principally in albumen.

Composition of the Liver of the Ox.*

Vascular and Cutaneous Tissues - 18-94

Parenchyma (i. e. soluble parts) - 8105

Live 10000

Brown oil, containing phosphorus, - 3*89

White fatty flocculi - . - ?

Nitrogenous matter - - - 6.07

Albumen 2019
Blood ?

Salts - 1-21

Water 6864

Composition of the Thymus of the Calf:

Albumen
Osmazome
Gelatine

Peculiar animal matter

Margaric acid

Fibrine -

Water -

14-00

165
600
0-30

005
8-00

7000

Thymus 10000

Parenchyma of the liver - - 100-00

The following are the mean times of digestion of several viscera, according to

Dr. Beaumont :

—

Hours. Minutes.

Tripe, soused, boiled, 1

Brains, animal, boiled, 1 45
Liver of the ox, fresh, broiled, - - 2

Sausages made of the flesh, viscera, or blood of animals, and cured by smoking, have some-

times acquired, by keeping, highly deleterious qualities, which Buchner ascribes to the presence

of a peculiar f;itty acid, which has been termed hotulinic acid (Wxirst-fell-same). (See Christison's

Treatise on Poisons, p. 585, 3d ed. Edinb. 1835.)

Bacon also sometimes becomes poisonous. (Ibid. p. 592.)

3. Blood.—Among civilized nations, the pig is the only animal whose blood

furnishes a distinct article of food. Mixed with fat and aromatics, and enclosed

io the prepared intestines, the blood of this animal constitutes the substance sold

in the shops under the name oi^ black pudding {apexabo).

I
The deleterious qualities which blood puddings sometimes acquire, have been above referred to.

4. Milk.—Properly speaking, milk should be considered among Drinks ; but,

1 See some interesiinjj observations on the effects of heat and water on meat, in Soubeiran's JVwuw. Traiii

de Pharm. t. i. p 130, 2nde .;d. Paris, 1840.

2 The ihyniiis of the calf is conitiioiily termed sweetbread.
3 The sKiniachs of niniiiiaiits when prepRred as food, constitute tripe.

* Braconnot, .3nn. de Cliim. el Pliys. x. 189. » Morin, Journ. de Ckim. JHed. t. iii. p. 450.



HILR. 93

as it conlains a large quantity of alimentary matter, and, farthermorc, as it yields

some solid foods (butter and cheese), it will be most convenient to consider it

here. The composition of several kinds of milk is thus stated by MM. O. Henry
and Chevallier. [Journ, de Fliarm. t. xxv. p. 340.)

Milk of the

Constituents. Cow. Ass. Woman. Goat. Ewe.
Caseum 4-48 . 1-82 - 1-52 . 402 - 4.50

Butter 313 - Oil - 3-55 . 3-32 . 4-20

Sujrar of Milk 4-77 - 608 - 650 - 5-28 - 5-00

Various Salts 0-60 . 0-34 - 45 . 0-58 - 68

Water 87 02 - 91-65 . 87-98 - 86-80 . 85 62

Total '. '. '. '• '. '. '•

- 100-00 100-00 100-00 10000 100-00

Solid substances 12-98 8-35 1300 13-20 14-38

The nutritive principles of milk are (excluding water),—caseum, butter, and
sugar of milk. Perhaps the phosphate of lime, found in milk, ought to be consi-

dered as an aliment for young animals ; inasmuch as it is necessary to the deve-

lopement of their osseous system. For the most part, milk is readily digestible;

but, with adults, this is by no means universally the case. With some dyspep-

tics, it proves heavy and difficult of digestion. I find that those with whom it

disagrees, are obnoxious to the use of butter; whence, I infer, that the injurious

qualities of milk are ascribable to the oily constituent; and, with such patients,

ass's milk (which contains but little butter) usually agrees.

The quantity of nutritive matter contained in milk, varies not only with the species, but
with the individual,—nay, with the same individual under different circumstances. The quality

of the milk is affected by constitution, age, food, period after parturition, mental emotion, dis-

ease, the use of medicines, &c.
Dr. Young (quoted by Cullen, Mat. Med.) found, that a bitch, fed on vegetable aliment,

yielded an acescent and spontaneously coagulable milk ; but, when animal food was substi-

tuted, the milk became alkaline, and did not spontaneously coagulate.

Dr. Cullen says, " I allege it to be a matter of experience, that, supposing the quantity of
liquid to be the same, nurses living entirely, or for the greater part, upon vegetable aliment,

afford a greater quantity of milk, and of a more proper quality, than nurses living upon much
animal food. This I venture to assert—from the observations of fifty years."

The influence which many medicines, taken by the mother, have over the sucking infant,

is a circumstance known to every nurse, though Cullen denies it. We can modify the colour

of the milk by mixing saffron or madder with the food; the odour may be affected by various

cruciferous and alliaceous plants; the taste may be altered by the use of bitters, as wormwood;
and lastly, the medicinal effect may be also influenced. Children may be salivated by sucking
nurses under the influence of mercury, or purged by the exhibition of drastics, or narcotized

by the administration of opiates to tl)e nurse. These facts are so familiar to every one, that

farther evidence of them is scarcely requisite. It is curious, however, that Simon (Journ. de
Pharm. xxv. 354.) failed to recognise in the milk various salts, which were taken by the

mouth, and were found in abundance in the urine. Mental emotions also affect the quality of
the milk. I have frequently seen the bowels of the child disordered in consequence of some
sudden emotion on the part of the mother. It is also not improbable that diseased conditions

of the parent may render the milk unhealthy. Labillardiere {Bid. Mat. Med. iv. 23.) states

that the milk of a cow, affected with a kind of tuberculous phthisis (pommeliere,) contained
seven times more phosphate of lime than usual. Dupuy' also speaks of the large quantity of
calcareous mailer in the milk of cows, in whose lungs abundant deposits of the same sub-

stance were found. Other morbid changes in the milk have been observed by Donne, Robi-
quet, and Lassaigne. The facts now mentioned are of the greatest moment, not only in re-

ference to the frequency of disease in cows, and, therefore, to the possible morbific character

of their milk, but they are of considerable importance in reference to the milk of the human
subject. I think, with this statement before us, it is highly improper to allow a female, with/
any trace or suspicion of luberculous disease, to suckle. Not tliat a few grains, more or less,

of phosphate of lime in the milk, can possibly do any injury to the child; but the fact once
established, that the milk maybe thus altered by disease, leads to the suspicion that -some
other substances not yet recognised by their physical or chemical characters, may be in the

milk of diseased nurses, and which may have an injurious influence on the child ; and the sus-

» ducted by Andrei, Treat, on Pathol. Jlnat.; by Townshend and West, vol. i. p. 675.
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picion does not confine itself to those nffected with tuberculous diseases; other licrcditary or

constitutional afFtctions may also be attended with altered conditions of the milk. This sus-

picion is strengthened by the common observation, that the milk of nurses will not equally

suit different children. A child, quite healthy, and in good condition, will sometimes, without

any evident disease, fiill off, and get into what is commonly called a bad condition, apparently

from a change of the nurse. 1 am aware that we cannot always refer this to any positively

hurtful matter in the milk. The quantity of nutritive matter in the same quantity of milk of

two nurses may be very different: according to Payen, {Journ. de Chim. Med, t. iv. p. 118.)

milk with too much nutritive matter in it may disagree with the child. Another point worthy
of attention is the quantity of milk yielded in a given time. Payen says it varies in different

women as much as from one to ten and a half in the same lime.

«. Butter.—Butter is employed rather as a condiment than as a direct alimen-

tary matter. Its properties have been already noticed. (See p. 89.) When ren-

dered rancid by keeping, or empyreumalic by heat, it is exceedingly injurious to

the dyspeptic.

Cream consists principally of butter, but mixed with a certain portion of caseum or whey.

h. Cheese,—The basis of this is caseum or curd coagulated, sonaevvhat altered in

its nature, and mixed with more or less butter. Its richness is in proportion to

the quantity of butter present. Stilton cheese is prepared from milk to which

cream is added. Cheshire^ and the best Gloucester cheeses, are prepared from unskim-

med milk. Suffolk, and Parmesan cheeses, are prepared from skim-milk. Cheese

is nutritious, but difficult of digestion. When old and strong, it is taken as a con-

diment, to promote the secretion of saliva and gastric juice, and thereby to assist

digestion. Toasted cheese is bad for dyspeptics.

Cheese, like sausages and bacon, sometimes acquires poisonous properties by keeping.

(Christison, op. supra cit.)

Class 2. Aves.—Birds.

The eggs and flesh of these animals are used for food.

1. Eggs.—Both the white, or glaire, and the yelk, are employed as food. The
former owes its nutritive property to albumen,—the latter to both albumen

and oil.

Albumen - - - 12-0

Mucus .... 2-7

Salts .... 0-3

Water . - - - 85-0

White of Egg . - . 1000'

Albumen - - - 17-47

Yellow oil and fat . - 28 75

Water .... 5378

Yelk of Egg . - - 100-00=

Eggs are highly nutritive, and, under some circumstances, are readily digested.

When beaten up, in tea, or slightly boiled, they are usually easy of digestion,

though with some persons they are very apt to disagree. When boiled hard, and

especially when fried in butter or oil, they are exceedingly difficult of digestion,

and prove highly injurious to the dyspeptic. The following are the mean times

of digestion of eggs, as observed by Dr. Beaumont :

—

Eggs whipped, raw
Eggs fresh, raw .

Eggs fresh, roasted

Eggs fresh, soft boiled

Eggs fresh, hard boiled -

Eggs fresh, fried . - -

The oil of the yelk renders this part of the egg scarcely so easy of digestion as

the white or glaire.

2. Flesh.—The flesh of the common dunghill fowl is white, contains but little

osmazome, and, when young, is exceedingly tender. The quantity of nutritive

matter, in chicken flesh, is thus stated by Mr. Brande :

—

' Bostock, quoted by Gmelin. a Prout, Phil. Trans. 1822, p. 388.

Hours. Minutes.

1 30

2
2 15

3

3 30
3 30
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100 Parts of Albumen or Tulal of Nutritive

Muscle of Water. Fibrine. Gelatine. Matter.

Chicken. ... 73 ... . 20 7 27

Chicken flesh is easily digested and nutritious. It is the least irritating or sti-

mulating, perhaps, of all animal foods; and is often retained on the stomachs of

invalids when other meats would be immediately rejected. Chicken broth is well

adapted for irritable stomachs.

The flesh of wild gallinaceous birds, as the pheasant and the partridge, is

darker coloured, firmer, richer in osmazome, somewhat less digestible, and more
stimulating than that of chicken.

The flesh of water-fowl, as the goose and duck, is mostly firm, penetrated with

fat, and often difficult of digestion. It is scarcely adapted for the invalid.

^

The employment of the enlarged liver of the joroose, in the preparation of the pdtcs de foies

gras, has been already referred to. (See p. 56.) Thefc livers were highly esteemed in the

time of Pliny. {Nat. Hist. lib. x. cap. 27, ed. Valp.) They contain a quantity of phosphoric

oil, which renders them difficult of digestion. Dr. Prout {Op. supra cit. p. 244.) suggests, that

indolent and dyspeptic individuals, who partake of these diseased productions, "run considera-

ble risk in inoculating and converting their own livers, or other organs, into a similar mass of

disease."

Class 3. Reptilia.—Reptiles.

The Green or Edible Turtle [Chelonia esculenta^ or C. onidas) is the only rep-

tile used in this country as food. It is highly nutritive, and, probably, when plainly

cooked, is easy of digestion ; but when taken in the form of the highly esteemed
" turtle soup," is very apt to disagree with dyspeptics.

Class 4. Pisces.—Fishes.

The quantity of fibrine, albumen, and gelatine, found in some kinds offish have

been ascertained by Mr. Brande, who states them to be as follows :

—

Albumen or Total of Nutritive

Fibrine. Gelatine. Matter.

100 Parts of
Muscle of Water.

Cod . .. 79
Haddock . . . . 82

Sole .... . . 79

14 7 21
13 5 ...... 18
15 6 21

Morin {Journ. de Pharm. t. viii. p. 61.) analyzed the flesh of the Smelt, and
found it to consist of yellow phosphoric oily matter, osmazome, gelatine, mucus,
albumen, fibrine, sal ammoniac, phosphates of potash, lime, iron, and magnesia,

chloride of potassium, and carbonate of lime.

Fish are less satisfying to the appetite than either mammals or birds. They
are also less nourishing. Those fish (as salmon and eels), which abound in oily

matter, are more nutritive than other kinds, but are proporfionably less digestible.

The thirst and uneasy feeling at the stomach, frequently experienced after the use

of the richer kinds of fish, have led to the use of spirit as a condiment for this kind

of food. Hence the vulgar proverb, that " brandy is Latin for fish.
^'' (See Dr.

George Cheyne's Essay of Health and Long Life, p. 41.) Skin diseases are said

toJjemore prevalent among those who live much on fish. (Troll's Letters on
Iceland., p. 319. Lond. 1780.) By the continued use of fish, the seminal

secretion is said to be promoted, and the sexual feelings raised. This effect is

ascribed to the phosphoric oil which these animals contain.

^

The following are the mean times of digestion of several fish, according to Dr.

Beaumont's experiments:

—

^ For farther details respecting the properties of the flesh of birds, I must refer the reader to Cullin's Trea-
tise of the Materia Medica, vol. i. p. 376, Edin. 1789 ; and Plenck's Bromatologia. Vienna, 1783.

a Foster {Observations made during a Voyage Round the World, p. 315, Lond. 1778,) has endeavoured to prove
" that feeding on fish by no means contributes to the increase of numbers in a nation."



Hours. Minutes.

. 1 30
1 30

. 2

. 3 30

. 4
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Trout. (Salmon,) fresh, boiled
" " fried

Cod-fish, cured dry, boiled ....
Flounder, fresh, fried < . . . .

Salmon, sailed, boiled .....
The white fish, as whiting, haddock, sole, flounder, the cod, and turbot, are the

most easily digestible of the fishes in common use, in consequence of containing

less oil. They are also less stimulating to the system, and, therefore, are the best

adapted for the use of invalids. The whiting and the haddock are the most delicate

and tender; the turbot and the cod the least so. It must be remembered, how-
ever, that the sauces (melted butter, &c.), usually taken with these fish, are ex-

ceedingly obnoxious to the stomach, and, therefore, must be excluded from the

table of the invalid. Salmon, eels, herrings, and sprats, abound in oil; and, in

consequence, are difficult of digestion, very apt to disturb the stomach, and are

exceedingly injurious to the dyspeptic. By drying, salting, and smoking, the

digestibility offish is diminished.

Some species of fish, especially in tropical climates, possess poisonous proper-

ties either at all times, or at certain seasons. Certain individuals are more sus-

ceptible of fish-poison than others. (On the subject of Fish-poison, the reader is

referred to Dr. Christison's Treatise on Poisons.)

Some of the viscera offish are prepared and used separately as articles of food.

Thus, the swimming-bladder constitutes the well-known sou72d &nd isinglass,—
substances of a gelatinous nature, and already noticed. (Seep. 90.) The roe or

ovary (commonly called the hard roe, to distinguish it from the milt or testicle,

called the soft roe) of most fishes is eaten. It contains a phosphoric oil. The
substance, called caviare, is the prepared roe of the sturgeon.

The following is the composition of isinglass and caviare. (Gmelin, Handb.d.
Chem. ii. 1468 and 1469.)

Gelatine 700
I

Yellow odorous fatty oil . . . 43
Osmazome [?! . . . . 16'0 ! Soluble albumen .... 6-2

Membrane, insoluble in boiling

water 25
Free acid and salts . . . 4-0

Water 7-5

Insoluble albumer> . •. . . 24"8

Chloride of sodium and sulphate of
soda 6*7

Gelatine, with some salts . . .0*5
Water 57-5

Isinglass .... 100 I Fresh unpressed Caviare . . 1000

"The flesh of any fish is always in the highest perfection, or in season^ as it is called, during

the period of the ripening of the milt and the roe. After the fish has deposited the spawn, the

flesh becomes soft, and loses a great deal of its peculiar flavour. This is owing to the disappear-

ance of the oil or fat from the flesh, it having been expended in the function of reproduction."

(Fleming's Philosophy of Zoology, vol. ii. p. 373.)

Class 5. Crustacea.—Crustaceous Animals. •

To this class belong Lobsters, Crabs, Cray-fish, Prawns, and Shrimps.—
"They have a white, firm flesh, which contains much gelatine. In the mem-
brane which encloses the calcareous shell, is found a resinous substance, which,

in the living animals, is of a brownish-green colour, but becomes red by boiling.

From this matter proceeds the peculiar odour and taste of the broth of these ani-

mals. The flesh is difficult of digestion ; the broth is stimulant. In febrile and

inflammatory complaints their use is injurious." (Tiedemann, op. supra cit. p.

136.) A cutaneous eruption, and even colic, sometimes follow their ingestion.

Several of the Crustacea are poisonous.

Class 6. Mollusca.—Mollusks.

The Oyster, the Mussel, the Periwinkle, the Cockle, the Whelk, and the



Hours. Minutes

2 55
3 15
3 30
3 30

Limpet, belong to this class.' The flesh of the Oyster was analyzed by Pas-

quier, (Gmelin, Haiidb. d. Chem. ii. 1478.) who found it consists of water, 87*4;

and of osmazome, nnucus, albunnen, fibrine, and gelatine, together, 12-6. It fur-

nishes a delicious article of food; and is nnore digestible in the raw state than

when cooked (by roasting, scalloping, or stewing) ; for the heat employed coagu-

lates and hardens the albumen, and corrugates the fibrine, which are then less

easily soluble in the gastric juice; and the heated butter, generally used as an
accompaniment, adds still more to the indigestibility of the oyster. The follow-

ing are the mean times of digestion of oysters, according to the experiments of

Dr. Beaumont :

—

Oysters, fresh, raw
Oysters, fresh, roasted

Oysters, fresh, stewed

Oyster soup, boiled

As far as my own personal observation extends, the finest raw oysters of the

London market, usually called natives^ rarely disagree even with dyspeptics; and
Dr. Cullen declares oysters to be easy of digestion. Very opposite, however,

is the experience of some other writers.^ Poisonous effects even have been

ascribed to oysters. (See Christison's Treatise on Poisons.) Considering the

enormous consumption of these animals, their supposed ill effects must be of

extremely rare occurrence. The accuracy of the statement of Dr. Clarke,

Trans, of t}oe London College of Physicians, vol. v. p. 109.) that oysters, taken

immediately after delivery, are apt to occasion apoplexies or convulsions, appears

to me to be improbable. An aphrodisiac property is usually ascribed to oysters.

These mollusks have been recommended in phthisis, and in some abdominal
affections. The Mussel has on many occasions operated as a poison. (Christi-

son, op. supra cit.) The Great or Vineyard Snail (Helix pomatia) is a popular

remedy for emaciation, with hectic fever and phthisis, on account of its supposed

nourishing qualities.

(3. Vegetable Aliments.

These may be arranged in eight classes ;—

•

1. Seeds.

2. Fleshy fruits.

3. Roots, Subterranean Stems, and Tubers.

4. Buds and Young Shoots.

5. Leaves and Leafstalks.

6. Receptacles and Bracts.

7. Stems.

8. Cryptogamia, or Flowerless Plants.

Class 1. Semina.—Seeds.

The Seeds used as food are of two kinds, farinaceous and oleaginous.

1. Mealy ok Farinaceous Seeds.—The most important of these are the

Cereal Grains and Leguminous Seeds. The Chestnut also belongs to this kind

of seeds.

The nutritive principles of the Cereal grains are Starch, Gluten, Gum, and
Sugar. Of these grains none equal Wheat in nutritive qualities, which it owes
to the large quantity of gluten which it contains. It yields the finest, whitest,

* The mollusks just mentioned, and the crustaceous animals used as food, constitute the Shell Fish of the

shops. Of course, strictly speaking, they are not fish at all.

a Pearson, Pract. Synopsis of the Materia Alimentaria, Lond. 1808 ; Paria's Treatise on Diet, 5th ed. Lond.
1837.

VOL. I.
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and most digestible kind of bread. Oats are nutritive, but less so than wheat.

Oatmeal " is especially the food of the people of Scotland, and was formerly that

of the northern parts of England ; countries which have always produced as

healthy and as vigorous a race of men as any other in Europe." (Cullen's Materia
Medica, vol. 1, p. 278.) Unfermented oat-bread, in those unaccustomed to it, is apt

to occasion dyspepsia, with heart-burn, and was formerly thought to have a ten-

dency to cause skin diseases, but without just grounds. Gruel is a mild, nutri-

tious, and easily digested article of food, in fevers and inflammatory affections.

It is well adapted for irritable conditions of the stomach. Barley, when deprived

of the husk (which is slightly acrid and laxative,) is highly nutritious. Count
Rumford [Essay on Feeding the Poor.) regards barley-meal, when used for

soup, as three or four times as nutritious as wheat-flour. Barley-bread is said to

be more difficult of digestion than wheaten bread. Barley-water is a mild, easily

digestible liquid. Rye is nutritive, but less so than wheat. In those unaccus-

tomed to it, rye-bread is apt to occasion diarrhoea, which CuUen ascribes to its

readily becoming acescent. Rice is the ordinary sustenance of many oriental

nations. Being less laxative than the other cereal grains, it is frequently pre-

scribed, by medical men, as a light, digestible, uninjurious article of food, in

diarrhoea and dysentery ; and, in consequence, it is, with the public, a reputed

drying and astringent agent. Various ill effects, such as disordered vision, &c.,

have been ascribed to its use;^ but without any just grounds. Neither does

there appear to be any real foundation for the assertion of Dr. Tytler, [La?icet,

1833-4, vol. i.) that malignant cholera (which he calls w,orbus oryzeus !) is in-

duced by it. Maize, or Indian Corn, is nutritive; but, being deficient in gluten,

is not adapted for manufacture into bread. It is apt to occasion diarrhoea in those

unaccustomed to it. (Dunglison, Elements of Hygiene, p. 289. Philad. 1835.)

In America, Asia, and some parts of Europe, it is used largely for human suste-

nance. ^ Millet, both common and Italian, is cultivated in Italy as an article of

food. Sorghum, Durra, or Guinea Corn, is another of the cerealia employed,

in some parts of Africa, as an article of food.

Various foods are prepared from the meal or flour of the cerealia. The most important of
these is Bread.

1. Bread.—There are two principal kinds of bread,—the one fermented or leavened, the other

unfermented or unleavened.

a. Fermented or leavened bread.—The best is that made from wheat, as I have before stated.

Fine bread, prepared from flour only, is the most nutritive and digestible. That which con-

tains the bran is laxative, and is used by persons troubled with habitual constipation. Rolls,

and other kinds of fancy bread., are less digestible than the common loaf bread. All kinds,

when eaten new, are injurious to dyspeptics.

6. Unfermented or unleavened bread.—Biscuit is the best kind of unleavened bread, and some-
times suits the stomach of the dyspeptic when leavened bread disagrees. That wliich is free

from butter is to be preferred.

2. Pastry. Baked Paste,—The action of heat on the butter or lard used in the manufac.
ture of pastry, renders this oompound highly injurious to the dyspeptic. "All pastry is an
abomination," justly observes Dr. Paris. " I verily believe," he adds, " that one half, at least, of

the cases of indigestion which occur, after dinner-parlies, may be traced to this cause."

3. Puddings, Pancakes, &c.—" The most digestible pudding is that made with bread, or

biscuit and boiled flour: baiter pudding is not so easily digested; and suet pudding is to be con-

sidered as the most mischievous to invalids in the whole catalogue. Pancake is objectionable,

on account of the process of frying imparling a greasiness, to which the dyspeptic stomach is

not often reconciled." (Paris's Treatise on Diet, p. 233, 5th ed. 1837.)

Of the Leguminous Seeds, peas and beans are the best known. Theij: com-
position, as determined by Einhof, is as follows :

—

» Bontiua, j9ccount of the Diseases, J^atural History, etc. of the East Indies. Translated into English, p. 129,
1769— Bricheteau, in Tortuelle's Elem. d' Hygiene, 4iue 6d.

* For farther particulars respecting Maize, consult Cobbett's Treatise on CobbeWs Com; ^uart. Journ. Jigri-
cult, i.; Mem. de fJlcad. Roy de Med. t. ii. p. 206. Paris, 1833.
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Starch

Amylaceous fibre

Legumin
Gum
Albumen
Extractive matter

Membrane .

Water
Salts

Loss

Peas
(^Pieum satittutn).

32.45 .

21-88 .

14-56 .

6-37 .

1-72 .

2-11 .

14-06 .

6-56 .

0-29 .

Garden Bmn
{Vicia Faba).

. 34-17

. 15-89
10-86

4-61

0-81

3-54

10-05

15-63

3-46

0-98

Kidney Bean
(^Phaseolus vulgaris).

35-94

11-07

2018
19-37

1-35

341
7-50

(dried)

0-55

10000 100-00 100-00

Peas and beans are nutritious; but they are apt to disturb the digestive organs,

and to occasion flatulence and colic. Their difficult digestibility increases with

their age. When young, they are less nourishing, but more digestible. They
are usually regarded as being somewhat stimulating and heating, and, therefore,

not adapted for febrile and inflammatory affections. Their stimulant influence on

horses is well known to veterinarians.

The Chest7iut possesses considerable nutritive power, and in Lombardy is used

as food by the lower classes. Its sweetness, especially when roasted, indicates

the presence of sugar. No oil can be obtained from it by pressure. In the raw

state, it is very difficult of digestion : it requires to be cooked (roasted) to split the

starch grains which it contains, and thereby to render them readily digestible.

Dyspeptics should carefully avoid chestnuts, even in the cooked state.

2. Oily Seeds.—To this division belong the Almond,* the Walnut, the Hazel-

nut, the Cashew-nut, the Pistachio-nut, the Stone-Pine-nut, (Pignoli-Pine,) and

the Cocoa-nut. These contain a quantity of fixed oil, which, while it confers on

them great nutritive qualities, renders them very difficult of digestion. Their use

should be carefully avoided by all dyspeptics.

Class 2. Fleshy Fruits.

A considerable number of the esculent fleshy fruits will be described in a sub-

sequent pari of this work : hence, a brief notice of them will be sufficient here.

1. Stone Fruits. Drupes.—The Peach, the Apricot, the Nectarine, the Plum,

and the Cherry, are the principal stone-fruits used in this country. They are

usually regarded as difficult of digestion ; and the popular opinion is probably the

correct one, for Dr. Beaumont found that from six to ten hours were required for

the artificial digestion of peaches. They are apt to disorder the digestive organs,

and to occasion griping and relaxation.

2. PoMACEous Fruits. Apples.—The Apple, the Pear, and the Quince, are

difficult of digestion ; the Pear being the least so.

3. Baccate Fruits. Berries.—The Grape, the Gooseberry, and the Currant,

are berries. Their skins (epicarps) and seeds are indigestible. The pulp Is apt

to relax the bowels. The Grape, if taken without the skin and seeds, is the safest

of these fruits.

4. Aurantiaceous Fruits. JHesperidium or Aurantium.—The Orange, the

Lemon, the Citron, the Lime, and the Shaddock, belong to this group. The
Orange, when unripe, is apt to cause griping ; but when quite ripe, is rarely

inadmissible : the seeds and white tissue of the rind should, however, be re-

jected.

» The properties of this seed, which may be taken as the type of the oily seeds, will be fully described in a

subsequent part of this work.
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5. CucuRBiTACEOus Fruits. Pepones.—To this head belong the Melon, the

Puntipkin, the Vegetable Marrow, and the Cucumber. They yield but little nutri-

tive matter, and readily disagree with the dyspeptic.

6. Leguminous Fruits. Legumes.—The Tamarind contains but little nutri-

ment. The legume of the Phaseolus vulgaris, or kidney-bean, is brought to the

table when boiled.

^

7. Syconus.—Figs are nutritive, but are apt to occasion flatulence, griping, and
relaxation of bowels, especially in children.

8. SoRosis.—The Mulberry yields but little nutritive matter, and readily dis-

orders the bowels. The Pine-apple belongs to this division of fruits.

9. Et^rio.—The fleshy receptacle of the Strawberry is not, for the most part,

injurious ; especially when the achenia (commonly termed seeds) are removed.

Class 3. Roots, Subterranean Stems, and Tubers.

The most important of these is the Potato ; which when in good condition and
boiled, furnishes a highly nutritious and easily digested article of food. Potatoes

are more palatable and nutritive when boiled so as to make them moderately soft,

though not to injure their shape ; but they are more digestible when boiled so as

to be easily mashed. Waxy and new potatoes are less digestible than old mealy
ones. Potatoes which have germinated, have sometimes proved noxious to cattle,

and which is said to arise from the large quantity of solanina contained in the

buds. The process of cooking potatoes is probably useful in two ways : it splits

the starch grains, and thereby renders them readily digestible ; and secondly, it

destroys or extracts some noxious matter. The latter circumstance seems proved

by the fact, that the water in which potatoes have been boiled, has, on some occa-

sions, been found to possess poisonous properties.

Of the Cruciferous or Siliquose roots used as food, the Turnip contains the

most nourishment, and is readily digested, though occasionally it creates flatu-

lence.

The Umbelliferous roots, in common use, are the Carrot and the Parsnip.

These are saccharine, and slightly nutritive; but the volatile oil which they con-

tain, renders their flavour unpleasant to many persons, and causes them to be apt

to disagree with dyspeptics.

Class 4. Buds and Young Shoots.

Onions, Leeks, Garlic, and the Shallot, are usually ranked among roots. They
are, however, subterranean buds, with thick and fleshy scales. When deprived,

by boiling, of their acrid volatile oil, they are slightly nutritive.

The young shoots of Asparagus are nourishing. When eaten, they communi-
cate a peculiar odour to the urine. The melted butter eaten with them is inju-

rious to the dyspeptic.

Class 5. Leaves and Leaf Stalks.

The herbaceous part of the Water-Cress, the leaves of Lettuce and of Endive,

and the seed-leaves of White Mustard and Common Cress, are eaten raw under

the name of salads (Acetaria,) with the addition of vinegar, oil, salt, and pepper.

They yield very little nourishment. •

The Cabbage, the Cauliflower, Broccoli, the Savoy, Spinach, &c., are employed

only when boiled. They are apt to disagree with dyspeptics. Spinach usually

relaxes the bowels.

The stalks of Rhubarb leaves are used for tarts and puddings. Their use is

objectionable when there is a tendency to oxalate of lime calculi. " I have seen,"

observes Dr. Prout, {Op. supra cit. p. 65.) " well-marked instances in which an

oxalate of lime nephritic attack has followed the free use of rhubarb, (in the shape

of tarts, &c.), particularly when the patient has been in the habit, at the same

time, of drinking ha?'d water"

Class 6. Receptacles and Bracts.

The fleshy receptacle and bracts of the Artichoke are used as food.
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Class 7. Stems.

From the stems of several Cycadaceac, as well as of some Palms, is obtained

a farinaceous substance, which is employed, in the countries where it is procured,

as an article of food. Sago is procured from this source.

Class 8. Cryptogam i a.—Flovverlcss Plants.

No important articles of food are obtained from this class.

1. Ferns.—Erom the rhizomes of ferns is obtained, in some of the Polynesian

islands, as well as in some other parts of the world, a farinaceous or ligneous

matter, which is employed by the natives as a nutritive substance. (Tiedeinann,

op. supra cit. p. 203.)

2. Lichens.—Several species of Gyroplvora (as G. prohoscidea and cylindrica)

are employed by the hunters of the Arctic regions of America as articles of food,

under the name o^ tripe de roche. They supported Captain Sir John Franklin and
his companions, in 1821, for many days. The bitter principle of these plants,

however, proved noxious to several of the party. (^Narrative ofa Journey to the

Shores of the Polar Sea. Lond. 1823.) Iceland moss also yields nutritive mat-

ter ; but, to be available as food, the bitter matter of the lichen must be sepa-

rated.

3. ALGiE. Sea Weeds.—Several species of the inarticulafed Algse are occa-

sionally employed, in some parts of the British islands, as articles of food, or as*

condimentary substances. (See Greville's Algce. Britannicce. Edinb. 1830.)

Laver is sometimes met with in the London shops.

4. Fungi. Mushrooms.—Though a considerable number of species of fungi

are edible—in fact several form delicious articles of food—a small number only

is in common use in this country. This has arisen, in great measure, from the

difficulty experienced by the public in discriminating wholesome from poisonous

species. Nay, it would appear that the same species is under some circumstances

edible, under others deleterious. This, if true, is a very proper ground for dis-

» trust. " So strongly did the late Professor L. C. Richard feel the prudence of

this, that although no one was better acquainted with the distinctions of fungi, he

would never eat any, except such as had been raised in gardens in mushroom
beds." (Lindley, Nat. Syst. of Bot. 2d edit. p. 442.) The edible species in

most common use in this country are, 1st. Agaricus campestris^ {common field

or cultivated mushroom,) which, in the adult stale, is employed in the prepara-

tion of ketchup, and is eaten fresh, either stewed or broiled ; the young or button

mushroom is pickled. 2dly. Morchella esculenta, {common morel,) employed
to flavour gravies, ragouts, &c. 3dly. Tuber cibarium, {common truffle,) a sub-

terraneous fungus, used for seasoning. No less than thirty-three species of fungi

are eaten in Russia. (Dr. Lefrere, Lond. Med. Gaz. xxiii. p. 414.)

h, Potulenta.— Drinks.

The liquids taken by the mouth to quench thirst, are denominated drinks. Of
these, a very brief notice is all that can be given here. Several of them will be

more fully noticed in subsequent parts of this work.
1. Aqua. Water.—This is probably the natural drink of all adults. It is a

vital stimulus, and is more essential to our existence than aliment. It serves at

least three important purposes in the animal economy ; firstly, it repairs the loss

of the aqueous part of the blood, caused by the action of the secreting and ex-

haling organs ; secondly, it is a solvent of various alimentary substances, and,

therefore, assists the stomach in the act of digestion, though, if taken in very

large quantities, it may have an opposite effect, by diluting the gastric juice;

thirdly, it is probably a nutritive agent,—that is, it assists in the formation of the

solid parts of the body. From the latter opinion, which I hold with Count Rum-
ford, {Essays, vol. i. p. 194, .5lh ed. 1800.) many, however, will be disposed to

dissent.

9*
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Soft water is to be preferred as a drink to hard water, because it is a better

solvent of vegetable and animal niatters ; and, farthermore, because the continued

ingestion of the saline constituents of hard water may slowly prove injurious in

some diseases. Tlie presence of decomposing organic matter renders water

highly noxious. Dr. Lambe^ considered it to be the cause of various constitu-

tional diseases, and hence he advocated the use of distilled water ; but of the

accuracy of his opinion we have not sufficient evidence. The obvious effect

which results from the use of water containing putrescent matter, is dysentery.''

It is a curious, but well-established fact, that pure water more readily acquires a

metallic impregnation from leaden cisterns or pipes, than hard water. Distilled

water, aided by atmospheric air, readily corrodes lead : but if a neutral salt, as

chloride of sodium or sulphate of soda, be added to the v/ater, the corrosive action

is impaired. Hence, rain-water is more apt than well-water to become impreg-

nated with lead.

2. Toast-Water.—Wafer is rendered much more palatable and agreeable

when impregnated with toasted bread or biscuit. The toast communicates to it a
little gum, and an empyreumalic matter. From the latter the water acquires

colour and flavour.

3. Tea.—Notwithstanding the extensive employment of tea in this country,

it is no easy matter to ascertain its precise effects on the system. Its astringency

is fully proved by its chemical properties. Its peculiar influence over the ner-

vous system, and which is especially manifested after the use of green tea, is

another well-established effect. This influence is, in' some respects, somewhat
allied to that exercised by fox-glove : for both tea and fox-glove diminish the

tendency to sleep, and act as sedatives to the vascular system. Hence, tea is

employed as a drink by those who are accustomed to nocturnal study. Strong

green tea, taken in large quantities, is capable, in some constitutions, of pro-

ducing most distressing feelings ; (Dr. E. Percival, Dubl. Hosp. Reports, vol. i.

p. 219.) and of operating as a narcotic. Part of the effects sometimes ascribed

to it are refer rible to the water, the temperature at which it is swallowed, or to*

the substances (milk and sugar) added to it. Weak tea rarely disagrees with the

invalid, and is admissible and refreshing in a variety of maladies. It is well

adapted for febrile and inflammatory complaints; and is particularly valuable

when we are desirous of diminishing a tendency to sleep.

4. Coffee is a tonic and stimulating drink. It occasions thirst, and not

unfrequently disorders the bowels. It is usually described as having constipating

effects; but I know two individuals on whom it has a relaxing effect. It pos-

sesses anti-soporific powers, and is used, therefore, by those who desire nocturnal

study.

5. Chicory, or Succory, yields a wholesome beverage, but which wants the

fine aromatic flavour for which coffee is so celebrated. I am informed, however,

that the flavour of coffee mixed with chicory is preferred by some persons to that

of unmixed coffee.

6. Chocolate is a very nourishing beverage, devoid of some of the ill qualities

ascribed to tea and coffee ; "but, on account of the oil which enters into its composi-

tion, it is difficult of digestion, and is apt to disagree with dyspeptics.

7. Coco is less oily, and being somewhat astringent, is adapted for persons with

relaxed bowels.

8. Beer. Malt Liquor.—Under this head are included Ale, Stout, Porter,

and the weaker kinds of beer, commonly known as Table or Small Beer. All

* A Medical and Experimental Inquiry into the Origin, Symptoms, and Cure of Constitutional Diseases,
Lond. 1805.

a Dr. Cheyne, in the Duolin Hospital Reports, vol. iii. p. 1].—Dr. Copland's Diet, of Pract. Med. art. Dysen-
tery, p. 698-99.—At the Nottingham Assizes, in 1836, it was proved at a trial, on which I was a witness, that
dysentery, in an aggravated form, was caused in cattle by the use of water contaminated with putrescent
vegetable matter, produced by the refuse of a starch manufactory. (See a brief report of the trial in the
Veterinarian for 1836, p. 457.)
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these are fermented decoctions of malt and hops. Their specific gravity is as

follows :

—

«

Sp. gr.

Ale, Burton, 1st sort, 1-111 to 1-120

2d sort, 1-097 to Mil
" « 3d sort, 1-077 to 1-092
« Common, - - - 1-070 to 1-073
« Ditto, .... 1-058

Sp. gr.

Porter, common sort, 1-050
« double, - . 1-055

Brown Stout, - - 1-0G4
" " ditto best 1-072

Beer, common small, 1-014
" good table, - 1-033 to 1-039

Beer consists of water, alcoliol, lupulite (the bitter principle of hops), volatile

oil of hops, gum, sugar, gluten, brawn extractive, a small portion oftannic acid,

carbonic acid, and the phosphates of lime and magnesia, held in solution by plios-

plioric and acetic acids. The quantity of alcohol in beer is as follows :

—

Proportion of spirit (sp. gr. 0-825) Ditto, per cent,

per cent, by Measure. by Weight.

Ale, Burton, - - - - . 8-88 .... 7-326
" average, . - - - - 6-87 .... 5-667

Brown Stout, 6-80 .... 5-610

London Porter (average) - . - 4-20 ... - 3-465

Small Beer, - - . 1-28 . - - . 1-056

By distillation the alcohol may be readily separated. On evaporation, beer

furnishes a brown extractiform residue.

Beer differs from wine in several important particulars. Thus, it contains a
much larger quantity of nutritive matter, and a considerably less proportion of

alcohol ; but it has, in addition, a peculiar bitter and narcotic substance. That
its inebriating quality does not wholly depend on the alcohol which it contains,

is shown by comparing the quantity of spirit obtained by Mr. Brande, from
brandy, wine, and porter. From his experiments, it appears that the same
quantity of spirit is contained in the following quantities of wine, brandy, and
beer:

—

Port Wine,
Claret,

Champagne,
Brandy,
Burton Ale,

1-00

1-52

1-82

0-43

2-58

London Porter, 5-46

Small Beer, 18-16

Now, if the intoxicating quality of beer depended on the spii-it merely, the

effect of five and a half pints of London porter, or two and a half pints of Burton

ale, should be equal only to that of a pint of port wine ; whereas its actual ine.

briating power greatly exceeds this.

That beer is nutritive, and, when used in moderation, salubrious, can scarcely

be doubted. It proves a refreshing drink, and an agreeable and valuable stimulus

and support, to those who have to undergo much bodily fatigue. The poor labourer

who has repeatedly experienced its invigorating property, will by no means admit

the truth of Dr. Franklin's assertion, {Select Works, by W. T. Franklin, vol. i.

p. 36. Lond. 1818.) that a penny loaf and a pint of water yield more nourish-

ment than a pint of beer. The hop operates as a tonic, and assists digestion.

With dyspeptics, beer, as well as other fermented liquors, are very apt to disagree.

By them, therefore, its use should be carefully avoided. Farthermore, it is objec-

tionable for those liable to lithic acid deposits, and for plethoric persons who have

a tendency to apoplexy.

The difference between ale and porter deserves a slight notice. The first is

pale-coloured and sweetish, being prepared from pale or amber-coloured raalt,
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which contains a large quantity of saccharine matter. Porter, on the other hand,

is deep-coloured and devoid of any sweet taste. It, is prepared from high dried

or rather charred malt, which has had its saccharine matter destroyed by heat.

Hence, ale is more objectionable for diabetic and dyspeptic patients than porter.

From this statement we ought perhaps to except the ales prepared for the India

market, which are free from saccharine matter, and contain double the usual pro-

portion of hops. (See Prout, op. supra ciZ. p. 44.)

9. Wines.—It cannot be denied, that the most perfect health is compatible

with total abstinence from wine; and that from the use of this liquid various dis-

eases have been produced, kept up, or aggravated. I am by no means, however,

disposed to deny the accuracy of the statement of Dr. Paris, {Treatise, on Diet,

p. 268, 5th ed.) that " there exists no evidence to prove that a temperate use of

good wine, when taken at seasonable hours, has ever proved injurious to healthy

adults ;" since he has so qualified this sentence, that in any cases where ill effects

appear to result from the use of wine by adults, they may safely be ascribed to

the non-fulfilment of some of the conditions here mentioned,—(viz. the temperate

use of wine,—the goodness of the liquor,—the seasonable time of taking it,—or

the Jwaltk of the individual).

It must be admitted, that the most perfect health is compatible with the mode-
rate enjoyment of wine, and that many individuals who attain a good old age,

have, during a considerable period of their life, been in the habit of using wine

daily. Moreover, persons who have been accustomed to the temperate use of

wine, are likely to suffer if deprived of their accustomed stimulus. In a subse-

quent part of this work, some remarks will be offered on the different qualities

of different wines, and their medicinal uses. I shall merely remark here, that in

forming an opinion as to the kind of wine best adapted for the dietetical use of

our patients, we should consider its colour, its alcoholic strength and intoxicating

property, its sweetness, the nature and quantity of acid which it contains, and its

age. The red wines contain more extractive and colouring matters, (derived from

the husk of the grape,) which are apt to disagree with some dyspeptics. With
regard to its alcoholic strength and intoxicating quality, it deserves to be espe-

cially remembered that the inebriating property of wine is not proportional to the

quantity of contained alcohol ; since champagne is more intoxicating, though less

alcoholic, than port wine. (See p. 103.) Its sweetness requires especial conside-

ration in dyspeptic and urinary diseases ; in some of which, (as in diabetes,) the

employment of saccharine matter is highly objectionable. Without adopting the

prejudices of Sir A. Carlisle, (Essay on tJie Disorders of Old Age,) against the

use of acids, it cannot be doubted that the employment of acid wines (as claret

and hock) is calculated to prove, on many occasions, injurious ; and in such cases

sherry is used in preference to other wines. In phosphatic urinary deposits,

however, they prove serviceable. By keeping, wine deposits bitartrate of potash,

and colouring and extractive matters, which are very apt to disagree with some
patients. Hence old wines are to be preferred to new ones.

10. Ardent Spirits.—Brandy, Rum, Gin, and Whisky, are the ardent spirits

most frequently used in this country. Various compounded spirits (those im-

ported are termed Liqueurs) are also employed as cordials. The injurious effects

of spirit will be pointed out in a subsequent part of this work. I shall here con-

fine my attention to its dietetical use. Brandy is frequently used at the table, as

a gastric stimulant, to promote the digestion of substances difficult of solution in

the juices of the stomach, as the oily fish. That various uneasy sensations, re-

ferred to the scrobiculis cordis, are often relieved by it, cannot be denied ; but of

the existence of any other benefit we may fairly doubt; while the ill consequences

of frequently resorting to spirit are undoubted. Dr. Paris states that in some
cases of dyspepsia, wine and beer equally disagree with the stomach, producing

acidity and other distressing symptoms; and in such, he observes, "very weak
spirit may, perhaps, be taken with advantage." In confirmation of the accuracy
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of the observation I can bear testimony ; having repeatedly found the substitution

of a very weak spirit preferable to fermented liquors.

11. Carbonic Acid Waters.—To this head belong Soda Water, Ginger Beer,

and EfTervescing Lemonade. These are refreshing, grateful beverages ; though
by distending the stomach with gaseous air, they must prove injurious to the

process of digestion.

12. Acidulated Waters.—Lemonade and imperial are pleasant, refreshing

drinks, which, however, are apt to disagree with dyspeptics.

13. Saccharine and Mucilaginous Drinks.—Sugar-water and Gum-water
are also liable to disturb the stomach of the dyspeptic.

14. Infusions or Decoctions of Animal SuBSTANCES.*-Under this head are

included Beef Tea, Mutton, Veal, and Chicken Broths, and Soups. Beef Tea is a

light, pleasant, and slightly nutritive article of diet, adapted for invalids. Spices

are sometimes advantageously added to it. Mutton Broth is apt to disagree with

persons having delicate stomachs, especially if the fat be not skimmed from it. It

is frequently given to promote the operation of purgative medicine.

Chicken Broth\^\\\Q least disposed to disturb the stomach of all the animal

decoctions. It is especially adapted for invalids with great irritability of stomach.

Veal Broth is less frequently used. Soups are not adapted for invalids. Their

basis is gelatine, whose nutritive qualities have been already described. (See

p. 91.)

15. Gruel and Barley Water.— Gruel is prepared from groats or oatmeal.

It is a bland, nutritious, easily digestible, emollient liquid, well adapted for the

use of invalids, and rarely disturbing the stomach. Sugar, lemon juice, aroma-
tics, or butter, are frequently added, but they (especially butter) are by no means
generally admissible. Barley Water is a thinner, less viscid liquid. It is used

as a mild, demulcent, slightly nutritive drink, for invalids, in feeble and inflam-

matory disorders.

16. Milk.—Milk is the natural drink of man during the first period of his in-

fancy. Its nutritive qualities have been already noticed. (See p. 93.) On account

of the butter which it contains, it is apt to disagree with some adults : in common
language, it sometimes lies heavy at the stomach. Cream is still more injurious.

Whey is an agreeable beverage.

c. Condimenta.— Condiments.

These are substances which are taken with the food to improve its flavour, to

promote its digestion, or to correct any injurious quality which it may possess.

Some of them are also nutritive.

1. Saline Condiments.—Common salt, or the chloride of sodium, is the only

saline condiment essential to health. It is taken by man, as well as by many
animals, on account of its agreeable flavour ; but the existence of a greater or less

appetite for it, in all individuals, appears to me to show that this substance must
serve some more important uses in the animal economy than that of merely gra-

tifying the palate. In considering these, we observe, in the first place, that it is

an essential constituent of the blood, which fluid probably owes some of its essen-

tial properties to its saline matter. Now as the blood is constantly losing part

of its saline particles by the secretions (the tears, bile, &c.), the daily loss is re-

paired by the employment of chloride of sodium as a condiment. In the second

place, the free hydrochloric acid found in the stomach, and which forms an essen-

tial constituent of the gastric juice, is obviously derived from the salt taken with

our food. Thirdly, the soda of the blood, and of some of the secretions, is doubt-

less obtained from the decomposition, in the system, of common salt. These

are some (probably only a portion) of the uses which chloride of sodium serves

in the animal economy. It deserves especial notice, that while salt is thus essen-
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tial to health, the continued use of salted provisions is injurious. But their noxious
quality is probably to be referred rather to the meat, whose physical and chemical
qualities are altered, than to the presence of the salt ; though we can readily con-

ceive that an excessive use of salt, or of any other article of food, will be follow-

ed by injurious consequences. However relishing salted fish (as anchovies, her-

rings, cod, &c.), may be, they are difficult of digestion.

2. Acidulous Condiments.—Vinegar is a grateful condiment, and is used either

alone, or with pickles. When taken in small quantities, it is quite wholesome.
It allays thirst, and operates as a refrigerant. It probably promotes digestion, not

merely by the stimulus which it communicates to the stomach, but by its power of
dissolving several alimentary principles,—as fibrine, albumen, and gelatine. The
frequent use of it is supposed to diminish obesity. It checks the secretion of milk,

and at the same time injures the quality of this liquid. Lemon juice, or a solution

of citric acid, is an acidulous condiment.

3. Aromatic and Pungent Condiments.—This division includes the spices

(as Pepper, Nutmegs, &c.), the savoury herbs of the family Labiatse as (Thyme,
Sage, &c.), some Umbelliferous fruits (as Caraway,) several products of the family

Cruciferas (as Mustard, Horse-radish, &c.), and the alliaceous substances (as

Onions, Garlic, &c.) They are employed as condiments, j^artly for their flavour, and
partly to promote the digestion of some kinds of food which experience has shown
are not by themselves easily or readily digested. Moreover, the cruciferous and
alliaceous condiments are esteemed anti-scorbutics.

By the inhabitants of the torrid zone they are extensively used to counteract

the debilitating influence of heat, as already mentioned. (See p. 55.) In tem-

perate climates their employment is not so important ; on the contrary, their copi-

ous use is injurious.

4. OiLV Condiments.—Butter and oil are used at the table as condiments.

Their general effects, as nutritive substances, have been already noticed. (See

p. 89.) They become more difficult of digestion and more noxious to the dys-

peptic, in proportion to the heat to which they are subjected in the process of

cooking.

5. Saccharine Condiments.—Sugar, honey, and treacle, are employed as

condiments. The nutritive properties of saccharine substances have been before

noticed. (See p. 86.) When taken in small quantities, and largely diluted, as

in lea, coffee, &c., sugar is said to be very apt to disagree, and give rise to flatu-

lency and gastric uneasiness. Used in the form of preserves, it is also apt to

disorder the stomach of dyspeptics.

tJnder the name of Sauces, are used at the table mixtures of various condiments. Ketchup
(made from either Mushrooms or Walnuts,) Soy, and Essence of Anchovies, are those which are

most frequently employed. Salt and spices are essential ingredients of them. Vinegar is also a

constituent of some.

Dietetical Regimen,

In the treatment of many diseases, attention to diet is a point of considerable

importance. In none is it more necessary than in non-febrile disorders of the

digestive and urinary organs. In acute maladies, in which abstinence or low diet

is requisite, there is usually no disposition to take food : on the contrary, solids

of all kinds are generally loathed. In such cases, therefore, there is less chance
of any error of diet being committed. Dietetical regimen is more important in

chronic diseases of the assimilating organs, in which the appetite is unimpaired,

or even increased,—since in such the patient is more apt to overstep the bounds

of prudence, by the employment of a diet, improper either from the quantity or

quality of the food used. In chronic local diseases, when the constitution is un-

impaired and the appetite for food remains natural, I would by no means advo-

cate the adoption of a spare or low diet; since I believe that in such cases the
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indulgence of a moderate appetite for plain food, is attended with beneficial re-

sults. From this statement, however, maladies affecting the organs of assimila-

tion must be excepted.

Several diets or kinds of dieletical regimen*are employed in the treatment of

diseases. The most important of these arc the following:

—

1. Animal Diet.—This term is applied to a diet composed of animal food,

either exclusively or principally. The only disease, in which a diet exclusively

of animal food is recommended, is diabetes. In this malady, strict abstinence

from vegetable substances is attended with the diminution or cessation of the

saccharine condition of the urine, and a reduction in the quantity of this fluid

passed. It deserves especial notice, that the quantity, as well as the quality, of

the food taken in this disease, requires to be carefully attended to, as the craving

for food is apt to induce the patient to indulge to an injurious extent. As an ex-

ample of a dietary of animal food for a diabetic patient, 1 select the following,

adopted by Dr. Chrislison, [Edinb. Monthly Journal^ April, 1841, p. 236.) for a

patient in the Edinburgh Infirmary :

—

Ounces of dry nutritive

principles contained

Ounces. therein.'

Fresh Meat ... 40 - - - 10-8

Cheese . . , . 2 - - - 2-0

Two Eggs ... — ... 1.0

New Milk ... 48 - - - 8-0

Beef Tea ... 16 - - - 0-2.5

Total .... . ... 22-05

In a second ca.se only 20 oz. of meat were allowed.

In private practice, it will be convenient to allow other kinds of animal food in

addition to the foregoing: as butter, chicken, sausages, fish, shell-fish, brawn, and

poultry. For common drink, water, or beef-tea, or mutton-broth, may be spar-

ingly allowed.*'

The beneficial effects of a diet of animal substances exclusively in diabetes is,

in most cases, temporary only; while its rigorous adoption is apt to be attended

with febrile or inflammatory affections.^ Moreover, a diflEiculty in its employ-

ment is often found in the inordinate craving for vegetable substances, and the

loathing of animal food, experienced by the patient. Hence most practitioners

have permitted the use of a limited quantity of farinaceous food, in the form of

biscuit or bread. Rice maybe occasionally admitted. Arrow-root, potatoes, and

other low kinds of farinaceous substances, are less proper. Dr. Prout recom-

mends sound porter in preference to wine or spirits.

In several other maladies the use of animal substances chiefly has been advised;

as in the oxalate of lime diathesis, and in scrofula. Farthermore, it is admissible

in other cases, where we are desirous of employing a highly nutritious and sti-

mulating diet.

2. Vegetable Diet.—The exclusive employment of vegetable foods has been

very rarely adopted. It has been eloquently advocated by Dr. Lambe,* who re-

commends it, in conjunction with the use of distilled water, as a remedy for cancer,

scrofula, consumption, asthma, and other chronic diseases; but he has, I suspect,

gained few, if any, proselytes to his opinions and practice.

« The quantities stated in this column appear to me loo high. They are taken from Dr. Christison'a state-

ment at p. 240, op. 8v(pra cit.

9 For some farther remarks on the use of animal diet in diabetes, see p. 89 and 90.

3 Dr. Marsh, in the Dublin Hospital Reports, vol. iii. p. 453, 1822.

* Reports of the Effects of a Peculiar Regimen on Scirrhous Tumours and Cancerous Ulcers. Lond. 1809.

Additional Reports on the Effects of a Peculiar Regimen in cases of Cancer, Scrofula, Consumption, JlstAma, and
other Chronic Diseases, Lond. 1815.
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The term spare or abstemious diet is sotnetimes used to indicate the employ-

ment of vegetable substances principally (not exclusively). It generally includes

the use of the white fish, sometimes alternating w'lih a limited quantity of poultry

or butcher's meat. In plethoric Habits, where the appetite is unimpaired, this diet

is ordered in cases of threatened apoplexy, gout, &c. By its adoption we diminish

the quantity of nutritive matter supplied to the system, while we keep the diges-

tive organs actively employed.

3. Milk Diet—Besides cow's milk, which constitutes the principal article of

food, this diet includes the use of farinaceous substances (such as arrow-root,

sago, and tapioca,) bread, and light puddings (of rice, bread, or batter.) Milk diet

is ctfdered when we are desirous of affording support to the system with the least

possible stimulus or excitement. It is well adapted for inflammatory diseases of

the chest (phthisis especially,) of the alimentary canal, and of the bladder, when
it is considered expedient to employ a nutritious but not stimulating diet. After

hemorrhages, when the powers of the system have been greatly exhausted, a milk

diet is frequently beneficial. It has also been considered one of the best means of

preventing and of curing the gout. It is a good diet also for many of the diseases

of children, especially those of a strumous or scrofulous nature. In some of the

above-mentioned maladies, where the stomach is weak and irritable, cow's milk is

apt to occasion vomiting and other unpleasant effects, in consequence of the butter

which it contains. In such cases, skim-milk or ass's milk may be advantage-

ously substituted.

4. Low Diet.—In acute inflammation, in fever, and after serious accidents,

surgical operations, and parturition, patients are directed to adopt a low diet, con-

sisting principally of the use of slops (as tea, toast-water, barley-water, and weak
broth). Small quantities of milk and farinaceous matters (in the form of bread,

arrow-root, or tapioca, gruel, and light pudding) are sometimes permitted. The
terms, tlLi7i diet, spoon diet, fever diet, simple diet, and troth diet, are applied to

particular modifications of low diet.

5. Full or Common Diet.—On many occasions where it is desirable to re-

store or support the powers of the system, patients are permitted to satisfy their

appetite for plain vegetable and animal food. In many indolent diseases, in scro-

fula, in some affections of the nervous system (as chorea and epilepsy,) and in

the stage of convalescence after acute diseases, &c., this kind of diet is frequently

directed. In these cases beer is usually permitted. Wine, and even ardent

spirit, are sometimes required. In some diseases of, and in accidents -occurring

in, confirmed drunkards, it is frequently found injurious to withhold the stimulus

to which the patient's system has been long accustomed ; and thus, wine, brandy,

rum, or gin, is ordered, according to circumstances.

In concluding these remarks on the subject of dietetical regimen, I have thought

it advisable to give a tabular view of the Diets employed at the different hospitals

of this metropolis.*

* The Diet-tables of the County, Scotch, and Irish hospitals, will be found in Dunglison's New Dictionary of
Medical Science, art. Diet, p. 233. Philadelphia, 1842.
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DIET-TABLES OF THE LONDON HOSPITALS.

In addition lo tlic fiubstanccs specified in the following Tables, other articles (as chops,

steaks, fish, wine, spirit, porter, &,c.) nre pennitlcd, when specially ordered by the medical

officers. These are denominated extras.

LONDON HOSPITAL.

Per Day..

Breakfast .

Supper.

Common Diet.

IJ oz. Bread.

li pis. Beer, Men.
] pint, IVomen.
Griicl.

8 oz. Beef, with Po-
tatoes, thrice a
week.

8 oz. IVTuJton, with
Potatoes, twice a
week.

8-oz. Potatoes and
Soup, with Vege-
tables, twice a
week.

1 pint Broth.

Middle Diet.

The same, except
that 4 oz. of meat
shall be given, in-

stead of 8 oz.

Low Diet.

8 oz. Bread.

Gruel.

Gruel or Broth.

Milk Diet.

12 oz. Bread.

Gruel.

1 pint Milk.

1 pint Milk.

ST. BARTHOLOMEW'S HOSPITAL.

Daily.

Meat Diet.

Milk Porridge.
12 oz. Bread.
6 oz. Mutton or Beef
J pint Broth, [with
Peas or Potatoes,
4 times a week.]

2 pints Beer, Men.
1 pint. Women.
1 oz. Butter, twice
a week.

Broth Diet.

Milk Porridge.

12 oz. Bread.

2 pints Broth.
1 pint Beer.

1 oz. Butter.

Thin or Fever
Diet.

Milk Porridge.
12 oz. Bread.
] pint of Milk,
with Tapioca,
Arrow-root,
Sago, or Rice,
as may be pre-

scribed.

Barley water.

Milk Diet.

Milk Porridge.
12 oz. Bread.
2 pts. Milk, with Ta-
pioca, Arrow-root,
Sago, or rice, as
may be prescribed.
Barley water.
1 oz. Butter.
Bread Pudding,
3 times a week,
when ordered.

GUY'S HOSPITAL.

Daily.

Full Diet.

14 oz. Bread.

]J oz. Butter.

1 quart Table
Beer.

4 oz. Meat,
when dressed.

Middle Diet.

12 oz. Bread.

1| oz. Butter.

Ipt. Table Beer,

4 oz. Meat,
when dressed,

and
\ pint Broth.

Low Diet.

12 oz. Bread.
1 oz. Butter.

Tea and Sugar.

Milk Diet.

12 oz. Bread.
1 oz. Butter.

2 pints Milk.

Fever Diet.

6 oz. Bread.
1 oz. Butter.

Tea and Sugar.

Haifa pound of Beef (for Beef tea), or Arrow-root
or Sago, when ordered.

For each diet. Gruel or Barley-Water, as required.

NORTH LONDON HOSPITAL.

r

i

Daily ^

I

Full Diet. Middle Diet. Low Diet. Milk Diet.

16 oz. Bread,
i pint Milk.
Jib. Meat and i lb.

Potatoes four days.
1 pint Soup or Rice
three days.

16 oz. Bread.
i pint Milk.
1 pint Soup orRiee.

8 oz. Bread.
i pint Milk.
Oatmeal for Gruel.

16 oz. Bread.
2 pints Milk.

VOL. I. 10
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ST. THOMAS'S HOSPITAL.

Daily

Breakfast

.

Dinner

Supper.

Full Diet.

2 pints of Beer.
14 oz. of Bread.

Water Gruel.

A lb. of Beef, when
dress'd twice a week;
4 oz. of Butter, or 6
oz. of Cheese, thrice

a week; ^ lb. Mut-
ton, when boiled,

thrice a week.

] pint Broth, four
times a week.

Milk Diet. Dry Diet.

12 oz. of Bread.

1 pint of Milk.

1 pint of Milk four
limes a week.

Rice Pudding thrice

a week.

1 pint of Milk.

14 oz. of Bread.
2 pints of Beer.

Water Gruel.

4 oz. of Butter four
times a week

;

Rice PuddiniE and
four oz. of Butter,

three times a week.

Fever Diet.

12 oz. of Bread,
2 pints of Beer.

Water Gruel.

I of a lb. of :

for tea.

ST. GEORGE'S HOSPITAL.

Daily....

Breakfast.

Dinner

,

Supper.

Extra Diet. Ordinary
Diet.

12 oz. Bread.
Men.

2 pints Beer.
fVomen.

H pints Beer.

1 pint Tea.
i pint Milk.

12 oz. Meat,
roasted,

(weighed with ' One half the
the bone be- | meat allowed

12 oz. Bread.
1 pint Beer.

1 pint Tea.

i pint Milk.

fore it is dress-

ed) four da3's,

—boiled three
days,

i lb. Potatoes.

1 pint Gruel.

i pint Milk.

for extra diet,
i lb. Potatoes.

1 pint Gruel.

I pint Milk.

Fish Diet.

12 oz. Bread.

1 pint Tea.

; pint Milk,

4 oz. of plain
boiled white
fish (as Whit-
ing, Plaice,

Flounders, or
Haddock).

1 pint Gruel.

^ pint Milk.

Fever Diet.

12 oz. Bread.
Barley Water
ad libitum.

1 pint Tea.

i pint Milk.

Arrowroot,
&c. must be
especially

ordered.

1 pint Tea.

i pint Milk.

Broth Diet.

1 pint Tea.

i pint Milk.

1 pint Broth.
6 02. light

Pudding.

1 pint Gruel.

i pint Milk.

Milk Diet.

12 oz. Bread.

1 pint Tea.

i pint Milk.

H pints Rice.
Milkfourdays
i lb. Bread or
Hice Pudding
three days.

pint Milk.

WESTMINSTER HOSPITAL.

Daily.

Breakfast.

Supper.

Full Diet.

1 pint Milk
Porridge, or
Rice Gruel.

i lb. Meat,
roasted,

boiled, or
chops.

^ lb. Potatoes.

1 pint Milk
Porridjje, or
Rice Gruel.

Middle Diet.

10 oz. Bread.

1 pint Milk
Porridge, or

thin Gruel.

i lb. Meat,
roasted,

boiled, or
chops.

f lb. Potatoes.

1 pint Milk
Porridge, or
thin Gruel.

Low Diet.

Fixed,

i lb. Bread.

1 pint of Tea,
with Sugar
and Milk.

No fixed diet

for Dinner.

1 pint Tea,
with Sugar
and Milk.

1 pint of broth,

or ^ pound of
Bread or Rice
Pudding, or 1

pt. Beef Tea,
or a Chop, or

Fish.

Spoon or

Fever Diet.

i lb. Bread.

1 pint Tea,
with Sugar
and Milk.

Barley Water,

1 pint Tea,
with Sugar
and Milk.

Incurables^

Diet.

i lb. Bread,

i lb. Meat,

i lb. Potatoes.

i pint iMiik.

1 pint Porter.
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MIDDLESEX HOSPITAL.

Daily

Brealfast

.

Dinner

.

I

I

I

I

Diata Carnis, or Diaia Jusculi, Diata Lactis, Di(Bta Simplex dancer Diet.
Meat Diet. \ or Soup Diet, or Milk Diet, or Simple Diet.

\

12 oz. Bread.

Ipint Milk.

' Physicians' Patients.

i lb. Potatoes, 4 oz.

dressed meat (beef
or rmitton), roast

and boiled alter-

nately, 4 days.

4 oz. Meat in Soup,
3 days.

Surgeons" Patients.

f lb. Potatoes, 4 oz.

dressed meat (beef
or mutton), roast
and boiled alter-

nately.

1 pint Gruel, alter-

nately with 1 pint
of Barley Water.

12 oz. Bread.

1 pint Milk.

I pint of Soiip,

made with 4

oz. Beef, alter-

nately with 1

pint of Broth
with Barley.

1 pint Gruel.

12 oz. Bread.

1 pint Milk.

i pt. Milk, with
Kice Puddinp,
four days, and
with Batter
Pudding three
days.

i pint Milk, or

1 pint Gruel.

6 oz. Bread.

1 pint Barley
Water.

1 pint Gruel.

] pint of Gruel
or Barley water

12 oz. Bread,

i lb. Meat.
\ lb. Potatoes.

1 pint Milk.

KING'S COLLEGE HOSPITAL.

Daily.

Brealffast-

Supper.

Full Diet.

1 pint Beer, or

^ pint Porter.

14 oz. Bread.

1 pint Milk Por-
ridge.

i lb. Meat.

i lb. Potatoes.

[ pint Milk Por-
ridge.

Middle Diet.

14 oz. Bread.

1 pint Milk
Porridge.

i lb. Meat.
i lb. Potatoes.

1 pint Milk
Porridge.

Milk Diet.

1 lb. Bread.

1 pint Milk.

1 pint Milk.

1 pint Gruel.

Low Diet.
I

Fever Diet.

I

8 oz. Bread.

1 pint Gruel.

1 pint Milk
Porridge.

1 pint Gruel.

1 pint Broth. | 2 pints Barley
Water.

1 pint Milk
Porridge.

2. ExERciTATio.

—

Exercise.

(Gymnastics.)

Exercise is an important hygienic agent. Its proper consideration, however,
requires far more space than can be devoted to it in this work. I must, therefore,

content myself with a few remarks on its general effects, and refer the reader to

some treatises in which it is nnore fully considered.

Though the word exercise, in its most extensive signification, has reference to

the action of all the organs of the animal economy, yet it is usually limited to

those of locomotion ; and in this sense I employ it.

The exercise of the muscular system is followed by several marked effects :

—

of these, the first to be noticed are mechanical. Whenever the muscles are called

into activity, they exert a local influence, of a mechanical kind, on the blood-vessels
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in their immediate vicinity, and accelerate the circulation of the blood. This
is followed by an augmentation of the animal heat; and, if the exercise be of a
kind to call into activity a considerable number of muscles, the general circulation

soon participates in the effects; the pulse is quickened, and the respiration and
secretion are augmented. Another effect, which, in its origin, is probably of a

mechanical nature, is the absorption of the fat between the muscles and their fas-

ciculi. It seems to arise from the pressure exerted by the contracted muscle on
the soft tissues immediately around it.

A second class of effects caused by muscular action may be denominated
organic or vital. I refer now to the augmentation of volume, firmness, and
elasticity, and increase of strength or power, which a muscle acquires from fre-

quent but moderate use. Blacksmiths, fencers, and prize-fighters, furnish excel-

lent illustrative examples of these effects.

But the action of the muscles can only be effected through the medium of the

nervous centres and nerves. So that the latter are called into activity, and
through them the whole system becomes influenced, when a number of muscles is

exercised. These effects may be denominated nervous.

The fourth and last class of effects to be referred to, may be called 'psychical

or mental. (See p. 49.) To this belong the different merttal effects produced

by agreeable and disagreeable,—by voluntary and compulsory,—exercises.

Employed moderately, agreeable exercise acts as a salutary excitant to the intel-

lectual faculties and sensations. I agree with Dr. James Johnson, (Change of
Air^or the Pursuit of Health a7id Recreation^ ^\h ed. 1838.) "that travelling

exercise, while it so much improves all the bodily functions, unhinges and unfits

the mind, pro tempore, for the vigorous exercise of its higher faculties." But

the first excitant being over, " the memory of scenes and circumstances, together

with the reflections and recollections attendant thereon, furnish an ardent mind
with rich materials and trains of thought, that may, by gifted individuals, be con-

verted into language; and thus conveyed to thousands."

Thus, then, it appears that exercise, employed moderately, has a tonic and

stimulating influence on the system, and is calculated to be beneficial in a great

variety of complaints. Used immoderately, it exhausts both the mental and

bodily powers, and produces great debility. In fever, in vascular excitement or

inflammation of the brain, in inflammatory affections of the lungs, in maladies of

the circulating organs (especially dilatation of the cavities of the heart, diseased

valves, and aneurism,) in violent hemorrhages, gastro-enteritic inflammation, acute

rheumatism, &c., muscular exertion is manifestly injurious; repose and inaction

being indicated. In sprains and lacerations of the muscles, in fractures and dis-

locations, &c., it is obviously improper. In hernia, or a tendency thereto, great

muscular exertion must be carefully avoided.

Exercises may be divided into the active, the passive, and the mixed. To the

first belong walking, running, leaping, dancing, fencing, wrestling, &c. ; to the

second are referred, carriage exercise and sailing ; while horse exercise belongs

to the third or last division.^

3. Climate.*

Under the word Climate are included those topographical, atmospheric, and

other conditions of a region or country, which have a beneficial or injurious in-

fluence on the health and lives of the inhabitants.

It is probable that we are yet ignorant of many circumstances which contribute

to give the climatic character to a place; and, of those that are known, it is often

not easy to define the separate influence of each.

' For farther infnrmation on the subject of Exercise, the reader is referred to Celsua, lib. i. cap. 2. and lib. ii.

cap. 15; Sir .T. Sinclair's Code of Health and Jictivity, Edinb. 1806; Dunglison's Elements of Hygiene, Philadel-

phia, 1835; Diet, de Medecine, art. Gijmnastique ; Diet de Medecine ct de Chirurgie pratiques, art. Oymnastique

;

Manuel d'Education physique, gymnaslique, et morale, par le Colonel Amoros. Paris, 1830.
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The most obvious circumstances which affect the climate of a .region or coun-

try, are temperature, humidity, purity of tJie atmosphere, wind, atm^splveric

pressure, intensity ofligfit, and atmospfteric equability or vicissitudes.

1. Temperature.—In considering the temperature of a place, we must regard, not merely

its annual mean, but its extremes. Inland tracts of country experience greater extremes than

the coasts. Tliis arises from land being more rapidly heated and cooled than water. Hence
it attains a hiu[her temperature in Hummer,—and a lower one in the winter. It also deserves

notice that the western coast of the extra-tropical continents have a much higher mean tern-

pcrature than the eastern coasts. This is explained by the heat evolved in the condensadoii

of vapour, swept from the surface of the ocean by the eastern winds. (Daniell's Meteorological

Essays, p. 103, 2d ed. Lond. 1827.) The effects of heat and cold on the human body have

been already considered. (See pp. 54 and 65.) Warm climates arc adapted for pulmonary

invalids (especially consumptive patients,) the rheumatic, the scrofulous, and the paralytic.

Cold, or rather mo</era<e/y cool, climates are bracing, and are fitted for relaxed constitutions.

2. HuMiDiTV. Hygrometric State of the Atmosphere.—Evaporaiion from the cutaneous and

pulmonary surfaces is augmented by a dry state of the atmosphere, and checked by a damp or

moist state. But the transudation which depends on vital action is augmented by a warm or

moist atmosphere. (Etiwards, De VInfluence des Agens Physiques, \y.'S3H. Paris, 1824.) "Of
all the physical qualities of the air," observes Sir James Clark, {The Sanative Injlucncc of Cli-

mate, 3d ed. Lond. 1841.) " humidity is the most injurious to human life." A moist, or rather

a soft, climate promotes vital transudation, and, therefore, is adapted for chronic bronchitis of a

dry, irritable kind, frequently denominated dry catarrh, and for some other malidies alteiideil

with a harsh, dry, parched skin. A dry climate, on the other hand, checks vital transudation,

and, therefore, is better fitted for relaxed, languid constitutions, with profuse secretion and exha-

lation ; as humid asthma, and those forms of chronic catarrh accompanied with copious expec-

toration.

3. Purity of the Atmosphere.—A pure condition of the atmosphere is an essential element

of all healthy climates. The greater mortality of cities than of the country i.s principally reftrri-

ble to the respiration of air vitiated by the congregation of a large number of persons in a com-

paratively limited space. Emanations from the soil, and from decomposing organic matter, also,

contribute lo the contamination of atmosphere.' The injurious effect of fogs on pulmonary

invalids is well known to every one. Curiously enough, however, some patients affected with

spasmodic asthma breathe better in a smoky atmosphere (as that of London) than in pure air.

4. Wind.—Wind greatly modifies the effect of temperature on the body. Thus two succes-

sive days, whose temperature, as indicated by the thermometer, may be the same, shall produce

in us—the one a sensation of warmth, in consequence of the calm, still condition of the air,

—

while the other creates a feeling of cold, from the presence of a violent wind. So that, as Sir

James Clark {Op. supra cit. p. 156,) has justly observed, "the influence of temperature on the

living body is indicated much more accurately by our sensation than by the thermometer."

Moreover, the humidity and the purity of the atmosphere are greatly modified by the motion or

calmness of the air. The precise effects produced on climates by wind, must of course depend

on its direction, violence, «fcc.

5. Atmospheric Pressure.— Diminished atmospheric pressure promotes evaporation. Ele-

vated regions, therefore, are colder, drier, more bracing, and, ccBteris paribus, better adapted for

relaxed individuals, with profuse secretion and exhalation, than the opposite localities; but, on

the other hand, they are injurious in bronchial or tracheal irritation, with diminished secretion.

In extra-tropical climates, a fall in the barometer, without a change or ri?e of wind, is usually

followed by rain. Now a humid condition of the atmosphere clacks evaporation, while the

reduced barometrical pressure augments it. Hence, we have two opposing influences in opera-

tion. This condition of the air induces a feeling of languor and fatigue, arid gives rise to sweat-

ing on the slightest exertion.

, 6. Intensity of Light.—The influence of light has been already considered. (See p. 52.)

1 The production of Ague, by the exhalations from stagnant water and marshy soils, is well known to

every one. My friend, Professor Daiiiell (Lond. FMnb. and Dnbl. Phil. Mag. July, 1841.) has shown that the

waters upon the western const of Africa, lo an extent of 40000 square miles, are imprej.'nat('d with sulphu-

retted hydrogen, to an amount, in some places, exceeding that of some of the most ceUhrated sulphur springs

of the world; and he suggests that the existence of this deleterious gas in the atmosphere, which must neces-

sarily accompany its solution in the waters, may be connected with the awful miasma, which has hitherto

proved fatal to the explorers and settlers of the deadly shores of Africa, as well as of other places.

The origin of sulphuretted hydrogen in sea. and some other waters, has been ascribed, by Dr. Marcet {Phil.

Trans. 1H19, p. Iil5,) Mr. Malcomson {Trans, of the Geological Society, 2d Ser. vol. v. p. 564, Lond. 1840,) Dr. A.
Fontan, {Jlnn. de. Chem. et de Phys. July, 184(»,) and Professor Daniell {op. supra, cit.), lo the dcconiposition of

sulphates of the waters, by putrefying vegetable matter.

10*
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7. Atmospheric. Equability or Vicissitudes.—Rapid atmospheric clianges are always inju-

rious to health. Invalids, and those with delicate constitutions, often appreciate the slightest

alterations in the condition of the atmosphere, and which are not observable by the healthy and

the robust.

These are some only of the circumstances which affect the quality or character

of a climate. Others doubtless exist; but their precise nature and influence

have scarcely been ascertained. For example, we have yet to learn the influence

of Electricity and Magnetism on the climate of a place.

I propose, now, to glance at the characters of those climates most commonly
resorted to by invalids for therapeutical purposes. In doing so, I beg to acknow-

ledge the great assistance I have received from the valuable work of Sir James

Clark, to which I must refer the reader for farther details.

Climates may be conveniently arranged as follows:

—

1. Climates of England.

2. Climates of France.

3. Climates of Spain and Portugal.

4. Climates of Italy, and the Mediterranean.

5. Climates of the Atlantic.

1. Climates of England.
" The British Islands are situated in such a manner as to be subject to all the

circumstances which can possibly be supposed to render a climate irregular and
variable. Placed nearly in the centre of the temperate zone, where the range of

temperature is very great, their atmosphere is subject, on one side, to the impres-

sions of the largest continent of the world ; and, on the other, to those of the

vast Atlantic Ocean. Upon their coasts the great stream of aqueous vapour, per-

petually rising from the western waters, first receives the influence of the land,

whence emanate those condensations and expansions which deflect and reverse

the grand system of equipoised currents. They are also within the reach of the

frigorific effects of the immense barriers and fields of ice, which, when the shift-

ing position of the sun advances the tropical climate towards the northern pole,

counteract its energy, and present a condensing surface of immense extent to the

increasing elasticity of the aqueous atmosphere." (Daniell's Meteorological

Essays, p. 114. 2d ed. 1827.)
Sir James Clark thus arranges the climates of England:

—

1. London.
2. The South Coast.

3. Southwest Coast.

4.. Cornwall, Land's End.

5. West of England.

1. London.—The mean annual temperature of London somewhat exceeds that

of the suburban parts. " The excess of the temperature of the city varies through

the year, being least in spring, and greatest in winter ; and it belongs, in strict-

ness, to the nights, which average 3.7° warmer than in the country; while the

heat of the day, owing, without doubt, to the interception of a portion of the

solar rays by a constant veil of smoke, falls, on a mean of years, about a third of

a degree short of that in the open plain." (See Luke Howard's Climate of Lon-
don, 1818-20. 2d ed. 1833.) Hence, in the winter, delicate invalids sometimes
experience benefit in coming to London from the country. But the impure state

of the atmosphere generally counterbalances these good qualities.^ In some
cases of spasmodic asthma, however, respiration is easier in London than in the

country.

2. South Coast.—This comprehends the tract of coast between Hastings and
Portland Island. I^s mean annual temperature is about that of London, but the

' For farther details respecting the Climate of London, consult Professor Daniell's Essay on this subject.

JVlso'Dr. Bateman's Reports of the Diseases of London, Lond. 1819.
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summers are.somewhat cooler, and ihe winters somewhat warmer, than the cor-

responding seasons of the metropolis.*

The principal places of resort for invalids, on this line of coast, are the following:

—

a. Hastings.—A mild winter residence
;
placed low and well protected from the northerly

winds. Sir James Clarke (Op. supra cit. p. 177.) regards its climate " as somewhat intermediate

between that of Devonshire and Clifton ; less warm, but also less relaxing than liie former. It

is about the same temperature ; but less dry and bracing than the latter, and it is inferior to it as

a spring climate." It is well adapted for pulmonary invalids during the months of December,
January, and February. The distinguished author above quoted declares, that it " is unfavoura-

ble in nervous complaints, more especially in nervous headaches connected with, or entirely depen-
dent upon, an irritated condition of the digestive organs, and also in cases where a disposition to

apoplexy or epilepsy has been manifested."

St. Leonards is about a mile from Hastings, and possesses a similar climate.

h. Brighton.—The air is dry and bracing. The climate is most beneficial during autumn and
the early part of winter, when it is milder and more steady than that of Hastings. It is adapted

for relaxed individuals, with copious secretion and exhalation. It usually agrees well with chil-

dren (especially those of a scrofulous habit) and convalescents.

c. Isle of Wight.— Undercliff presents an agreeable, mild, sheltered, dry, bracing climate,

well adapted for the residence of many pulmonary and other delicate invalids throughout the

year. It ditiers from the climate of Torquay (which is soft, humid, and relaxing) by its dry and
bracing qualities. Hence it is suited for relaxed constitutions, with copious secretion. Cowes
and Rijde are delightful summer residences.

d. Southampton,—This part of the coast is objectionable, on account of its temperature being
equally variable with that of the environs of London.

3. Southwest Coast.—This comprehends the tract of coast extending from
Portland Island to Cornwall. Its general qualities are those of a mild, soft,

humid climate, soothing but somewhat relaxing. It is adapted to pulmonary affec-

tions, especially those which are dry and unaccompanied with much expectoration.

In dyspepsia, with symptoms of irritation or inflammation, constituting the gas-

tritic dyspepsia of Sir James Clark, it is also beneficial. But in all forms of chronic

diseases, with copious secretion and exhalation, and a languid and relaxed state

of the constitution, it is injurious.

The following are the principal places of resort for invalids along the Southwest Coast :

—

a. Salcombe.—The Montpellier of Huxham. The warmest spot of this coast.

b. Torquay.—This is drier than the other parts of this coast, though its general character is

soft and humid.

c. Dawlish.—Next in dryness to Torquay.
d. ExMouTH.—The higher parts of the town exposed to winds ; the lower parts liable to

occasional damp. Sir James Clark declares that it is not adapted for persons with delicate

chests.

e. Salterton.— Preferable to Exmouth. It is well protected from winds, especially the

northerly ones.

/. SiDMOUTH.—Damp.

4. South Coast of Cornwall. Land's End.—In its general characters this

climate resembles that of the south coast of Devon. From the latter, however,

it differs, in its greater humidity, and in being more exposed to winds. It is,

consequently, more relaxing. The class of cases in v^hich it is calculated to be
beneficial or injurious, are much the same as those for the south coast of
Devon.

2

The following are the chief places of residence for invalids along this coast :

—

a. Penzance.—Exposed to the northeast winds during the spring months.
6. Falmouth.—The winter temperature is a trifle lower than that of Penzance.

5. West of England.—Under this head are grouped the places along the

borders of the British Channel and the estuary of the Severn. The mean tempe-
rature of this group is, during the winter, rather lower, but in March and April

rather higher, than that of the south coast.

» For the character of this part of England consult Dr. Harwood's Curative Influence of the Southern Coast of
England, especially that of Hastings, with Observations on Diseases to which a Residence on the Coast is most bene-

ficial. Lnnd. 1828.

3 On the climate of this part of England, consult Dr. Forbes's Observations on the Climate of Penzance and
the District of the Land's End. Penzance, 1820.—Also Ma Medical Topography of the Land's End, in the Pro-
vincial Medical TVansactions, vol. ii.
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Clifton.—This ia the mildest and driest climate in the West of .England. It is bracing,

and well adapted for scrofulous and relaxed constilulions, with copious secretion and exhalation.

2. Climates of France.

The southern climates of France resorted to by invalids, may be divided into

those of the Southwest, and those of the Southeast of that country.

1. Southwest of France.—According to Sir James Clark the climate of this

part of France is soft, relaxing, and rather humid ; resembling in its general quali-

ties that of the southwest of England. It is favourable to phthiscal invalids, for

those labouring under bronchial affections, with little expectoration, and for other

chronic cases attended with a dry skin.

a. Pau.—Dr. Playfair (Sir J. Clark's Sanative Influence of Climate, p. 192.) thus sums up
the qualities of this climate. "Calmness, moderate cold, bright sunshine of considerable

power, a dry state ofatmosphere and of the soil, and rains of short duration. Against these must
be placed,—changeableness, the fine weather being as short-lived as the bad ; rapid variations of

the atmosphere wiihin moderate limits. In autumn and spring there are heavy rains."

b. Bagneres de Bigorre, in the department of the High Pyrenees, has a mean temperature,

during the months of June, July, August, and September, of 66° F. Dr. William Farr (^1

Medical Guide to Nice. Lond. 1841.) declares the climate to be anti-irritating and moist, and to be

favourable to the consumptive. Its season is from June to September.

2. Southeast of France.—Sir J. Clark says the general character of the

climate is dry, hot, and irritating. It is adapted for torpid, relaxed habits, but is

decidedly improper for the consumptive and those labouring under irritation and
inflammation of the air-tubes.

a. MoNTPELiER.—Long but undeservedly celebrated as a residence for phthisical invalids.

b. Marseilles.—Exposed to cold winds. Soil dry and arid.

c. Hyeres.—Sir J. Clark declares it to be the least exceptionable residence in Provence for the

pulmonary invalid.

3. Climates of Portugal and Spain.

Precise information respecting the climates of these countries, to which pulmo-

nary invalids occasionally resort, is much to be desired.

1. Portugal.—Dr. BuIlar(J. Winter in the Azores. Lond. 1841.) states that

the mean annual temperature of Lisbon is 12° F. higher than that of London
;

and that the mean temperature of its winter is 16° F. higher than that of London.

But notwithstanding its mildness, it is objectionable for persons affected with

phthisis, on account of the inequality of its temperature.

2. Spain.—Biscay is subject to sudden and extraordinary changes in tempera-

ture ; the mercury having been known to rise and fall from 3° to 4° F. within a

few minutes. (Inglis, (S/>a^;^ ^>2 1630, vol. i. p. 39. Lond. 1831.) This must,

of course, make it an unfit residence for pulmonary invalids. Madrid is elevated

more than 300 fathoms above the level of the sea. Its annual mean temperature

is 59° F. (Humboldt, in De Laborde's View of Spain^ vol. i. p. clxiii. Lond.

1809.) Cadiz, being nearly surrounded by the sea, has a comparatively tem-

perate climate.

4. Climates of Italy and the Mediterranean,

The climates included under this head are exceedingly diversified, so that it is

difficult to lay down any general character of them.

a. Nice.—The climate of this place is somewhat similar to that of the Southeast of France.

It is mild, equable, and dry; being adapted for torpid, relaxed individuals, with abundant

secretion from the mucous membranes. Dr. William Farr (.4 Medical Guide to Nice,^ p. 10.

Lond. 1841.) says, the great objection to it is its dryness, and the exciting and irritating
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nature of its atmosphere. It is beneficial in chronic bronchitis, with copious expectoration,—in

chronic rheumalism,— scrofula,—gout, and atonic dyspepsia.

b. Genoa.—Climate dry and healthy, with a sharp exciting air. It is adapted for relaxed
constitutions, but is unfit for phthisical invalids.

c. Florence.—Not favourable for invalids.

d. Pisa.—According to Sir James Clark, the climate "is genial, but rather oppressive and
damp. It is softer than that of Nice, but not so warm; less soft, but less oppressive, than that

of Rome." Pisa is frequented by consumptive invalids.

e. Rome.—The climate of this city is one of the best in Italy. Sir James Clark characterizes

it as being mild, soft but not damp, rathor relaxing and oppressive, and remarkable for the still-

ness of its atmosphere. It is well adapted for phthisis, bronchial affections of a dry irritating

kind, and chronic rheumatism.

f. Naples.—The climate of Naples is warm, variable, and dry. Sir James Clark compares it

to that of Nice, but states that it is more changeable, and, if softer in the winter, is more humid.
Dr. Cox, {Hints for Invalids about to Visit Naples, p. 17. Lond. 1841.) however, declares that

the mean diurnal variation is far less tiian is generally supposed. It is an unsuitable residence

for most pulmonary invalids, especially those aflfected with tubercular phthisis. In bronchial

cases, with profuse secretion, benefit is sometimes obtained from it. In general debility and
deranged health, it is also serviceable. Dr. Cox says it is beneficial in dyspepsia, rheumatic neu-

ralgia, and scrofula.

g. Malta.—The climate of Malta is mild, dry, bracing, and pretty equable. It is serviceable

in chronic bronchitis, {with profuse secretion,] scrofula, dyspepsia, and hypochondriasis.

5. Atlantic Climates.

The climates of the Atlantic islands, resorted to by invalids, may be arranged
in two groups,—the one eastern, the other western.

1. Eastern Atlantic. This group includes Madeira, the Canaries, and the

Azores.

a. Madeira.—The climate of Madeira is mild, equable, humid, and steady. Sir James Clark
regards it as the finest in the northern hemisphere. It is superior to all other climates for inci-

pient phthisis. This superiority consists in the mildness of the winter, the coolness of the sum-
mer, and the remarkable equality of the temperature during the night and day, as well as

throughout tiic year. Experience, moreover, seems to have fully demonstrated the advantage
which patients, with incipient symptoms of consumption, derive from a residence in this

island.*

b. The Canaries.— Teneriffe is the only island of this group possessing accommodation for

invalids. Though its mean annual temperature is higher than that of Madeira, its equability is

less.

c. The Azores or Western Islands.—Dr. Bullar declares these to be " rather colder than
Madeira, and somewhat more equable, and perhaps more humid ; but they have not at present

those accommodations for strangers which the latter island possesses, nor have they communica-
tions by stearn with England." {A Winter in the Azores. Lond. 1841.) St. Michaels, the

largest of the Azores, has a mild, humid, equable climate.

2. Western Atlantic.—This group includes the Bermudas, the Bahamas,
and the West Indies. It is more subject to rapid changes of temperature than the

Eastern Atlantic group.

a. The Bermudas.—The climate is warm, variable, and dry. The mean annual temperature
is considerably higher than that of Madeira; but the climate is variable and windy during the

winter, and hot and oppressive in the summer. (Sir J. Clark.)

b. The Bahamas.—The climate is warm, but is subject to rapid changes of temperature. Dry
cold winds prevail. Hence the Bahamas are unsuiled to consumptive invalids.

c. The West Indies.—The temperature of these islands is too high, and its variations too

great, to admit of their being a desirable residence for patients affected with pulmonary con-
sumption ; but as a prophylactic for those predisposed to this disease, it is highly spoken of. In
scrofula, the climate proves beneficial. Calculous complaints and ossific deposits are rare. The
most healthy islands of the group are Jamaica^ Barhadoes, St. VincenVs, Antigua, and St. Kilt's.

^ For farther informatinn respecting the medical qualities of the island of Madeira, the reader may refer

with jrreal advantage to Sir James Clark's work, before cited ; Dr. Gourlay's Observations on the JSTatural

History, Climate, and Diseases of Madeira, 1811 ; Dr. Renton, in the Edinburgh Medical and Surgical Journal,
vol. xxvij. 1817; and Dr.IIeineken's paper in the Medical Repository, vol. xxii. 1824.
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The diseases for which change of climate is most frequently resorted to are

—

1. Pulmonary ComplaintSy especially Phthisis, Chronic Bronchitis resembling Phthisis,

Asthma, Hemoptysis, and diseases of the Larynx and Trachea.

2. Dyspeptic and Hypochondriacal Complaints.

3. Chronic Rheumatism.
4. Scrofula.

5. Urinary Diseases.

6. Liver Complaints.

7. In the Convalescence from Fever, and other acute maladies.

1- Pulmonary Complaints.—These maladies are benefited by removal from a

colder to a warmer climate. Equability, purity, and calmness of the atmosphere,

are other desirable qualities in a climate for pulmonary invalids. The nature of

the malady and constitution of the patient, however, render all climates possessed

of these qualities not equally suited for every case.

a. Phthisis.—"For such consumptive patients," observes Sir James Clark, " as are likely to

derive benefit from climate, I consider that of Madeira altogether the best. Teneriffe and the

jl^orfis approach most nearly in the character of their climate to Madeira." Of the climates of
the south of France and Italy the same experienced writer says, when "there exists much sensi-

bility to harsh and keen winds, and, more especially, if immediate vicinity to the sea-coast is

known to disagree, Rome or Pisa is the best situation for a winter residence. When, on the

contrary, the patient labours under a languid, feeble circulation, with a relaxed habit, and a dis-

position to congestion or to hemorrhage, rather than to inflammation ; and, more especially,

when the sea air is known by experience to agree, Nice deserves the preference." Late expe-

rience has shown, that Montpellier, Marseilles, and other pluces in the southeast of France, once
celebrated as affording a good winter climate for consu/nptive patients, are decidedly improper
for phthisical invalids. Of English climates, those of Undercliff, Torquay, and Hastings, are

best adapted for this disease. Torquay and Penzance disagree with persons of a relaxed habit.

Clifton, during the spring months, often agrees well.

b. Chronic Bronchitis.—In relaxed constitutions, with copious expectoration, the climates of

Undercliff, Clifton, Brighton and Nice, are tliose which agree best. But, on the other hand,

for dry, bronchial, and tracheal irritation, Torquay, Madeira, Rome and Pisa, are to be preferred.

2. Dyspepsia and Hypochondriasis.—In selecting a climate for these complaints,

we must attend to the character of the malady and the constitution of the invalid.

Thus, in the atonic dyspepsia of relaxed and sluggish individuals, with copious

secretions, we select a dry and bracing climate; and in such, Brig/don, Clifioriy

Nice, or Naples, would probably prove beneficial. But when the dyspepsia

assumes an inflammatory form, with dry tongue and a febrile condition of system,

the soft and humid climates are to be preferred,—such as Torquaij, Pau, Rome^
and Pisa.

3. Clironie Rheumatism.—In this malady, mild climates generally have been

found beneficial. According to Sir James Clark's experience, Rome and Nice
are the best climates on the continent. In relaxed and cachectic individuals, the

latter place is to be preferred.

4. Scrofula,— In this malady the West Indies prove highly serviceable. Nice

and Roine, on the continent, have appeared to be favourable. In this country

Cliftan is perhaps the climate best adapted for scrofula.

5. Urinary Diseases.—Warm climates relieve most affections of the urinary

organs, especially calculous complaints, diabetes, and vesical irritation. The
benefit probably arises from the excitement of the skin and the abundant cuta-

neous secretion, and is to be explained on the principle of antagonism already

alluded to. (See p. 55.) In the West Indies calculous complaints are very rare.

6. Liver Complaints.—Various hepatic derangements are induced by a residence

in tropical climates (see p. 56.); and in such cases benefit is obtained by a return

to the more temperate climates of Europe.

7. In the Convalescence after fevers and inflammatory diseases, change of climate

is often found highly beneficial.
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III.-AGENTIA MECHANICA ET CHIRURGICA.-MECHANICAL
AND SURGICAL AGENTS.

The consideration of these subjects does not fall within the province of this

work.

IV.-AGENTIA PHARMACOLOGICA SEU MEDICAMENTA.—
PHARMACOLOGICAL AGENTS OR MEDICINES.

(Medicamina; 4>ap/ia«ra.}

Pharhacolooical Agents or Medicines are substances, not essentially ali-

mentary, used in the treatment of diseases, and which, when applied to the body,

alter or modify its vital actions.

Aliments are vital stimuli (see p. 52, foot note,) which vivify, and can themselves be vivified

;

(see Mailer's Elements of Physiology, by Baly, vol. i. p. 31.) since they are assimilated to our

organs, and become integrant parts of the Jiving body.
Poisons are distinguished from medicines principally in the degree of their effects, and the

uses to which they are applied; for the most powerful poisons become, when administered under
proper regulations, very valuable medicines.

Pharmacology (^Pharmacologia^ from (paP(xaxov, a medicine ; and Xoyof, a dis-

course,) or Materia Medica, is that branch of Acology devoted to the considera-

tion of medicines.

tt. General Pharmacology (Pharmacologia generalis) treats of medicines generally.

, 0. Special Pharmacology {Pharmacologia specialis) treats of medicines individually^

Pharmacology is divided into three departments, termed respectively Pharma-
cognosyy Pharmacy^ and Pharmacodynamics.

1. PHARIVIACOGNOSIA.-PHARMACOGNOSY.

(PhysiographLeche Arzneimittellehre, Pfaff; {System dcr Materia Medica, ler Band, S. 2. Leipzig, 1808.) Phar-
maceutische VVaareiikunde, Ooebet>; (Gocbel and Kunse's P/iarmaceutische fVaarenkunde, Eisenach, 1827-29.)
Histoire dcs drogues simples. Guibourt; {Hisloire Ahregee des Drogues Simples, 3ine 6d. Paris, 1836. (Pbar-
ma comathie, CoUereau.^)

Pharmacognosy (from (papjxaxov, a medicine; and yi/vwCxw, J A;?2<92^;) is that

department of Pharmacology which treats of the origin, properties, varieties, qua-

lity, and purity of Unprepared Medicines or Simples {medicamenta cruda).

In other words, Pharmacognosia treats of all that relates to the commerce of druffs.

Strictly speaking, it is a department of what the Germans call Waarenkunde {Merchandise-
Knowledge) ; and hence is sometimes called pharmaceutische Waarenkunde {pharmaceutical
Merchandise-Knowledge). As we have no word in the English language corresponding to

Waarenkunde, I would suggest that of Agorasmalogy (from ctycpna-iuci, jnerchandise ; and >o^os-,

a discourse).

Unprepared Medicines or Simples are either Foreign or Indigenous. The
former are imported by the merchant, and sold on his behalf, by the drug-broker,

to the wholesale druggist.

Much valuable information connected with the commerce of Foreign drugs will be found in the
following works and periodicals:

—

1. A Dictionary, practical, theoretical, and historical, of Commerce and Commercial Naviga-
tion. By J. R. M'Culloch, Esq. A new edition, with Supplement to Jan. 1839.

2. Bill of Entry, B. published daily.

3. Trade List and Weekly Register of Customs and Parliamentary Accounts.—[The London
Medical Gazette (jives a Monthly list of Drugs on sale, with their prices and several duties taken
from the Trade List.]

4. The Public Ledger. A daily newspaper, containing the advertisements for the drug sales.

5. Parliamentary Papers. The following returns are especially useful to the pharmacologist :^
•

1 TVaiti Elimentaire dt Pharmacologie. Paris, lS35,—Pharmacomathie, from 6apuaK0v and uadu, I seek, or
tnquire.
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a. A General Statement of the Imports and Exports of the principal Articles

of Merchandise between the United Kifigdom and the several Foreign
Countries and British Possessions Abroad, in the year 1827.

b. A Statement of the Imports and Exports of the United Kingdom for tJie

year 1830, ending 5th January, 1831.

c. A Statement of the Imports and Exports of the United Kingdom far the

year ld'31, ending 5th January, 1832.

Indigenous vegetable substances are usually collected by the herbalist. Most
of the plants grown in this country, and for which there is a large consumption,
are cultivated at Mitcham, and other places.

In this country we have no recent works expressly devoted to Pharmacognosy. The London
and Edinburgh Dispensatories, and Lewis's Materia Medica, contain a good deal of valuable in-

formation on this subject.

The following are the best continental works on the subject:

—

N. J. B.,Guibourt's Histoire Abreg^e des Drogues Simples, 3me ed. Paris, 1836.

T. W. C. Martius's Grundriss der Pharmakognosie des Pjianzenreiches. Erlangen, 1832.

T. W. C. Martius's Lehrbuch der pharmaceutische Zoologie. Stuttgart, 1838.

F. Goebel and G. Kunze's Pharmaceutische Waarenkunde. Eisenach, 1827-29.

2. PHARMACO-CHEMIA SEU PHARMACIA-PHARMACEUTICAL CHEMISTRY OR PHARMACY.
(Cheniische Arzneimittellehre, Pfaff; Pharmacotechnie, Cottcreau.)

Pharmacy (from (pa^|xaxov, a medicine) is that department of Pharmacology
which treats of the preparation, compounding, preservation, and dispensing of

medicines (niedicamenta prceparata et composita).

I must refer my readers to the following works for an account of the principles and operations

of Pharmacy :

—

R. J. Kane's Elements of Practical Pharmacy. Dublin, 1831.

N. E, Henry, and G. Guibourt's Traitc de Pharmacie pratique et theorique. 3me ed. par

N. J. B. G. Guibourt. Paris, 1841.

E. Soubeiran's Nouveau Traitc de Pharmacie thdorique et pratique. 2nde ed. Paris, 1840.

3. A. Bvichner's Einleitung in die Pharmacie. 3tte Aufl. Nurnberg, 1827.

3. PHARMACO"DYNAMICA.-PHARMACO»YNAMICS.

(Dynaraische Arzneiraitlellehre, Pfaff; Pharmacodynainie, Cotlereau.)

Pharmacodynamics (from (pap(xaxov, a medicine; and 6vva.iJ.is, power) \s lhB.i

department of Pharmacology which treats of the effects and uses of medicines.

CHAPTER I.—ON THE MEANS OF ASCERTAINING THE EFFECTS OF MEDICINES.

Formerly the virtues of medicines were inferred from resemblances (fancied or

real) in form, colour, &c., between these substances and parts of our organism.

These marks or indications of medicinal powers were called Signatures, and were

supposed to arise from Astral influences.*

Thus, Poppyheads were inferred to act on the head,-^Elder.pith on the spinal marrow,

—

Euphrasia, or Eye-bright, on the eye,—Pulmonaria, or Lungwort, on the lungs,—Citrons on the

heart,—Sow-bread on the stomach,—Cassia fistula on the bowels,—Aristolochia on the uterus,

—

and Orchis on the testicle,—because these substances resembled, respectively, the parts on which
they were supposed to operate.—Again, Saffron was used in jaundice,—Lilhospermum, or Grom-
well, in calculous affections,—and Scrophularia in piles,—on account of the representation of the

disease which each of these substances was fancied to bear.

There are four principal methods which, in modern times, have been resorted

to for the purpose of determining the effects of medicines. These are founded,

respectively, on

—

1. The (Sewsit/e qualities of medicines.

2. The Natural Historical properties.

3. The Chemical properties.

4. The Dynamical properties.
•

' See Sprengel, Histoire de la Medecine, t. iii. p. 321. Paris, 1815.—Also, Schroder's Complect Chymical Dis-
pensatory, by Rowland. Lend. 1669.
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1. The Sensible Qualities of Medicines.—Colour, Ths/e, and O^owr, have
been used to indicate, in a very general way, the medicinal [)ro[)erties of plants.

But to all the general positions which have hitherto been advanced concerning

them, so many exceptions exist, thai none possess much, if any, practical value.

It appears to mc to be a waste of time and sj)acc to dwell on this subject ; I shall, therefore

refer the reader, for farther information, to the writings of Linnjeus, {Philosophia linlanica

p. 283, ed. 4ia. 1787.) Cullen, (A Treatise of the Materia Medica, vol. i. p. 138. Edinb. 1789.)

and Edwards and Vavasscur. {Manuel de Matihe Medicale. Paris, 1831.) In another part

of this work, I shall have occasion to notice Mr. Giccvcs's classification of the articles of the

Materia McJica according to their sensible qualities. Some interesting information on the

colour, odour, and taste of plants, is contained in Landgrebe's work on Light. {Ueber daa Licht.

Marburgh, 1834.)

2. The Natural-Historical Properties.—Exterior Form and Structure are

made use of in natural history, to determine the affinities of natural bodies : hence

they are denominated natural-historical properties.

a. Of Minerals.—No conclusions, respecting the medicinal properties of mine-

rals, can be deduced from crystalline form and structure.

If two dissimilar substances assume the same crystalline form, they are said to be iaomoT'

phous ; and if the same substance be capable of crystallizing in two distinct forms, it is said to

be dimorphous. 'Mr. Blake asserts, {Edinburgh Med. and Surg. Journ. for July, 1841.) that the

most striking points of resemblance e.\ist generally between isomorphous compounds in their

action on the animal tissues when introduced into the blood. Be this as it may, their action,

when taken into the stomach, is often very dissimilar. Thus, the Triphosphate of Soda is isomor-

phous with the Triarseniate of the same base; but no one will pretend to assert that their action

on the system is alike. Arsenious Acid is isomorphous with Sesquioxide of Antimony, yet

their effects on the system are very dissimilar. Mr. Blake admits that the Salts of Lead and of
Silver are exceptions to his statement; their action on the pulmonary tissue being analogous,

though they are not isomorphous.

b. Of Vegetables.—The relations existing between natural-historical qualities

and medicinal effects have been attentively examined with respect to vegetables.

It has long been supposed, that those plants which resemble each other in their

external appearances, are endowed with analogous medicinal properties. CsesaU

pinus was, according to Dierbach,* the founder of this doctrine ; though DeCan-
dolle {^Essai sur les Proprietes Medicales des Plafites^ p. 4, 2°^« fed. Paris,

1816.) regards Camerarius as the first who clearly announced it. LinnoDus {Op.
supra cit. p. 278.) says, " Plantse qure genere conveniunt, etiam virtute conve-

niunt; (\\i<R ordine natural! continentur, etiam virtute propius accedunt
; quseque

classe naturali congruunf, etiam virihus quodammodo congruunt." I may also

refer to Isenflamm, Wilcke, Gmelin, Jussieu, and Barton, as other supporters

of this opinion. But the most important writer in favour of it is De Candolle,

who, in 1804, published the first edition of his work on this subject ; and, in 1816,
a second edition of it appeared. In the year 1831, we had another interesting

treatise on the same subject, by Dierbach. There are other writers, however, who
deny altogether the possibility of judging of the virtues of plants by their exterior

forms and botanical characters. Of these, it will be sufficient to mention Gle-
ditsch. (Z)e Methodo Botanicd, dubio et fallaci virtutum in plantis indice. Ed.
2»'»\ Lipsire, 1742.)

It must be admitted, that vegetable substances owe their peculiar qualities to

the structure, and consequent action, of the organs producing them ; and, there-

fore, that differences in the structure of an organ are attended with correspond-
ing differences in the qualities of its products. It consequently follows, that the

medicinal qualities of plants of the same natural order should be similar or analo-

gous. That they are so to a certain extent is fully ascertained by numerous
facts. If one vegetable species serve as nutriment for either animal or plant, we

» Jibhavdluvg iieber die Arzneikrufte des Pflamen, vergleichen mit ihrer Sf.ructur vnd i/tren chemischen Butani-
theilen. Lenigo, 1831.
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frequently observe that other species of the same genus, or even of a different

genus, but of the same order, are also adapted for a like use; while, on the other

hand, if any particular species be injurious, neighbouring species are likewise

more or less so. Experience has fully proved, that in a very large number of

instances there exists an analogy between the exterior forms and the medicinal

properties of plants, so that we can sometimes predict the active principle and
mode of operation of a vegetable, merely by knowing to what part of a natural

arrangement it properly belongs. Crucifer^, (fig. 3,) for example, Rapkanus
sativus, present the greatest uniformity in their botanical, chemical, and medi-

cinal characters. They contain a volatile, acrid principle, which renders them
stimulant ; and, having been employed successfully in scurvy, they are frequently

termed antiscorbutics. The Labiate (fig. 4,) which constitute, perhaps, the

most natural family of the whole vegetable kingdom, contain a bitter, resinous,

or extractive matter, and an ethereal, aromatic, or volatile oil ; which two prin-

ciples, mixed in different proportions, are found in all the species, to which they

communicate tonic and carminative properties. Neither Cruciferae nor Labiatce

contain a single unwholesome or even suspicious species. In Conifers (fig. 5,)

we find the different species pervaded with an oleo-resinous juice, in consequence

of which they possess stimulant properties.—Many other families might be quoted

to the same effect; and, therefore, we admit, as a general rule, ^hat plants, of

similar structure, possess similar medicinal qualities.

The objections to this general rule are twofold:

—

1st. Plants of the same Natural Order are frequently endowed with dissimilar Medical Pro-

perties. The root and leaves of Daucus Carota are wholesome and nutritive, but the analogous

parts of Conium maculalum are highly poisonous. Both of these plants, however, belong to the

same natural order,

—

Umbellifer^ (fig. 6.) In some cases we find plants even of the same
genus differing considerably in their medicinal properties ; as Cucumis Melo and Cucumis
Colocpnthis, of the order CucuRBiTACEiE. If we are to believe the statements of credible writers,

even Gramine^, which De Candolle declares to be "la famille la plus naturelle," contains more
than one exception to the general statement in question. For the most part, the plants of this

family are farinaceous and nutritive. " None," says Dr. Lindley, (Natural System, 2d ed.

1836.) " are unwholesome in their natural state, with the single exception of Lolium temulen-

turn (fig. 7.) a common weed in many parts of England, the effects of which are undoubtedly

deleterious, although perhaps much exaggerated." I may remark, however, that several other

grasses have been asserted to be unwholesome. Loudon {Encyclopedia of Plants, p. 64.) tells

us that the seeds of Bromus mollis bring on giddiness in the human species and quadrupeds,

and are fatal to poultry. The root of Bromus purgans is said to be used in Canada as an emetic,

in doses of forty grains. Bromus catharticus, a Chilian plant, has a thick root, which is stated

to act as a purgative." Humboldt* tells us that Festuca quadridentata (fig. 8.) is very poisonous,

and even fatal to animals. Perhaps this may be the grass described by some under the name
of Carapoucha, and which by others has been called Carapullo. Frazier^ says, in speaking

of Lima, " There is an herb called Carapullo, which grows like a tuft of grass, and yields an
ear, the decoction of which makes such as drink it delirious for some days. The Indians

make use of it to discover the natural disposition of their children. All the time when it has

its operation, they place by them the tools of all such trades as they may follow,—as by a

maiden, a spindle, wool, scissors, cloth, kitchen furniture, «fcc. ; and by a youth, accoutre-

ments for a horse, awls, hammers, »&c, ; and that tool they take most fancy to in their delirium,

is a certain indication of the trade they are fittest for,—as I was assured by a French surgeon,

who wfis an eye-witness of this verity." On this statement, Dr, Lindley (Flora Medica,

p, 613. Lond. 1838.) remarks, that it is uncertain whether the plant referred to be really of the

order Gramineae. " I cannot trace the name," he observes, " and the only Lima plant that I

find bearing a name at all like it, is Physalis pubescens, which, according to the Flora Peruviana,

is there called Capuli.''^

In the family Solane^e we meet with other exceptions, as in the fruit of Capsicum annuum
and Atropa Belladonna. I might select many other instances (especially from the family

Leguminos^) to the same effect, but shall content myself with the examples already adduced,

as sufficiently warranting the assertion that, in the present state of science, botanical affini-

ties cannot be confidently relied on by the medical practitioner for determining the effects of

^ Dictionn. de Matiere. Medic, par F. V. JUerat et Ji. J. De Lens, torn. i. p. 672. ^ Voyage, t.

3 Voyage to the South Sea and along the Coasts of Chili and Peru, in the years 1712, 1713, and 1714.
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remedial agents. I cannot, therefore, agree with Dr. Lindley, {Natural System, 2d edit. p. viii.)

that "a knowledge of one plant is a guide to the praetitioner, which enables him to substitute

toith conjidence some other pl^t that is naturally allied to it. As a general rule, we may admit,

that plants of the same family agree in the nature of their medicinal operation, but to this state-

ment there are many remarkable exceptions, which diminish, though they do not absolutely

destroy, its utility in practice.

Fig. 8.

Festuca quadridentata (Kunth).

In some instances the exceptions are perhaps only apparent, and arise from our imperfect

acquaintance with the affinities or structure of plants. We can readily imagine, that a slight

and ahnost imperceptible difference in the structure of the nutritive organs of two plants, may
be the cause of a trivial difference in the chemical composition of their products. Now organic

analysis has shown us that a very inconsiderable difference in the combining proportions of the

elements of organic substances is sometimes attended with important differences of medicinal

activity.

2(tly. Plants of dissimilar structure are sometimes endoioed with similar or very analogous

medical properties. An oleo>resinous juice, called turpentine, is obtained from Pistachio
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IWebinthus, a plant of the order Terebinthace^, and a substance possessing almost identical

properties, and bearing tbe same name, is procured from the prenera I'inus, /^rix, and Ahies, of
the order Conifer.e. Balsam of Copaiba, wiiich agrees with the turpentines in all its leading
properties, and whose constituents arc actuully hiomcric with those of the turpentines, is procured
from JjEouMiNOSiE. Yet the structure of Coniferas is totally dissimilar to that of cither Tercbin.
thaceoB or Legutninosos. Again, the effects of Lobelia inflala, a plant belonging to the order
LoBELiACEiE, are so analogous to those of Nicotiana Tabacum, which belongs to Solanace.^, that

the first-mentioned plant has received the name of Indian Tobacco. The term Hellebore

(tXKt0opoc) has been applied to two very different plants, viz. Helleborus niger and Veratrum
album, in consequence, I presume, of an observed similarity of opurulion (both being drastic

purgatives and narcotico-acrids) ; yet the first-mentioncd plant is an exogen or dicotyledon, and
belongs to the order Ranunculace^e,—while the second is an endogen or monocotyledon, of the
order MELANTHACEiE.

c. Of Animals,—No attempts have been made to trace any relation between
the loxicological, medical, or edible properties and the anatomical structure of

animals. This has probably arisen from the comparatively small number of

these beings which possess medicinal or poisonous properties ; for we are enabled
to employ, as food, animals of every class, from the highest to the lowest. Among
Quadrupeds and Birds no species is poisonous, (Fleming's Philosophy of Zoology^

vol. ii. p. 110. Edinb. 1822.) unless, indeed, the Arctic bear be an exception,

whose liver is stated by Captain Scoresby [Account of the Arctic Regions, vol. i.

p. 520. Lond. 1820.) to be deleterious. Among Fishes, Mollusks, and Insects,

however, several species are hurtful ; and it is frequently found that where one is

deleterious, kindred species are likewise more or less so. Thus all the coleopter-

ous insects belonging to the tribe Cantharidice of Latreille possess blistering

properties.

3. The Chemical Properties of medicines have been sometimes resorted to

for the purpose of determining the influence which these bodies have over the

organism. For we sometimes find that substances possessed of similar chemical
qualities operate in an analogous manner on the system. Thus Sulphuric, Nitric,

and Hydrochloric acids, act very much alike; as do also Potash and Soda. But
these analogies are not common, and we frequently meet with substances whose
chemical properties are similar, but whose medicinal qualities are most incongru-

ous, as in the case of Quinia and Morphia; while, on the other hand, bodies

whose chemical properties are exceedingly unlike, sometimes act in a very analo-

gous manner ; for example. Manna, and Bitartrate of Potash.

The properties of bodies are so completely altered by chemical combination, that it is, in most
cases, difficult to form a correct opinion as to the actioti of a compound medicine, merely by know-
ing the nature and proportion of its constituent parts. The compounds of some of the metals,

however, offer exceptions to this statement.

Mr. Blake {Proceedings of the Royal Society, Jan. 28th, 1841.) contends that a very close rela-

tion exists between the chemical properties and physiological effects.

4. The Dynamical Properties.—Observation of the effects caused by the

application ofmedicines to the animal body.—Some have examined the action of
medicines on dead animal tissues, and drawn inferences therefrom as to the opera-

tion on the living organism. This mode of proceeding was adopted by Dr. Adair
Crawford.^ But it is admissible only for those remedies whose action is either

mechanical or chemical ; and, therefore, with respect to the greater number of our
remedial means, it is useless.

The examination of the effects of medicines on living animals is a much more
valuable and important mode of investigation ; for it may be asserted, as a general
rule, that a substance which is poisonous to one species is more or less so to all

classes of animals; and, in a considerable number of instances, its action is of the

same nature or quality, though usually very different in degree, and modified by
the variations in the developement of the several organs and functions. It has

indeed been stated that many substances which are poisonous to man are innocu-

ous to animals, and vice versd. That this statement is wholly untrue, I will not

' An Experimental Inquiry into the Effects of Tonics and other Medicinal Substances. Lond. 1816.

11*
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venture to affirm, but 1 think that it is an exaggerated one; and I believe, with

Dr. Christison, [Treatise on Poisons, 3d ed. p. 65.) that " if the subject be studied

more deeply, ihe greater number of the alleged diversities will prove rather

apparent than real."

Tiie aninmls employed for the purpose of ascertaining the operation of medicines are, ordi-

narily, the dog and the rabbit, and, occasionally, the cat and the horse. The dog and cat are

supposed to be "affected by almost all poisons exactly in the same way as ourselves." (Christi-

son, op. supra cit. p. 64.)

The principal peculiarities which are observed in the operation of medicines in our domestic
animals, may be conveniently arranged under three heads, as follow :

—

a. Those relating to the nervous system.

b. Those connected with the structure of the digestive organs.

c. Those relating to the skin.

o. To the unequal developement of the Nervous System of different animals, are to be referred

the peculiarities observed in ihe operation of the substances termed Cerebro-spinants, or Nar-
cotics, on different anicnals. Charvel, {De V Action Compar6e de I'Opium, p. 164. Paris, 1826.)

in noticing the effects of opium, observes that the brain of the dog, being much less developed

than that of man, "is not so liable to sanguineous congestion, and when this condition is observed,

it is not very intense—stupor is the only symptom of it; never coma, loss of consciousness, nor
profound sleep.** I have observed that the root of Monkshood does not act precisely alike on
rabbits and dogs. In the latter, one of the most remarkable symptoms of its operation is dimi-

nution of feeling: lin the former, the function of feeling is much less obviously affected, but we
observe more evident paralysis of the hind extremities and muscular weakness. Moiroud
{Pharmacologie-Vitcrinaire, p. 51. Paris, 1831.) says that " the smallest quantity of Nux Vomica
is sufficient to poison the dog, while the goat eats with impunity Hemlock, and the hog. Hen-
bane."

h. From difTerences in the structure of the Digestive Organs arise some peculiarities in the

operation of medicines. In carnivorous animals, vomiting can be readily excited; whereas, in

herbivorous ones it is either not effected at all, or only with extreme difficulty, as in the horse and
the rabbit. In the horse, the soft palate is so placed as almost to preclude the possibility of vomit-

ing. "Whatever is returned from the stomach of the horse, passes through the nose." (Vouatt,

The Horse, p. 152. Lond. 1831.) As the rumen or paunch of ruminants possesses little sensi-

bility and few blood-vessels, it is but slightly affected by medicinal agents. Hence in the

administration of medicines to these animals, it is necessary to let them trickle slowly down, so

that they may flow along the nesophagean canal, and through the manyplies or third stomach,

into the abomasum, or fourth or true stomach. Mr. Youatt (See the article ^ Ergot of Rye")
ascribes the occasional inertness of ergot of rye on the ruminant, to its being hastily poured from

a large vessel, by which it falls into the paunch, and there remains inert. Lastly, it is remarka-

ble that colocynth, jalap, gamboge, and briony, which operate as violent purgatives on man and
carnivorous animals, have compuralively little effect on the horse and other herbivorous animals.

(Moiroud, op. supra cit. pp. 51, 269, and 274.)

c. The skin also presents some peculiarities in the operation of medicines. Thus dogs are

but little under the influence of sudorifics; while the skin of horses is exceedingly susceptible of

the action of oil of turpentine.

The aetion of medicines on the dead human body, or on parts separated from

it, (as the blood recently drawn from the veins,) has been examined, with the

view of learning the operation of these agents on the living body. It may be of

assistance to us in ascertaining either the mechanical or chemical action of sub-

stances; but as the greater number of medicines act only on the living body, and
quite independently of any known mechanical or chemical influences, this mode
of investigation is of very limited value.

In ascertaining the action of remedial agents on the living body, it is necessary

that we examine their influence both in healthy and diseased conditions. For,

by the first we learn the positive or actual power of a medicine over the body

;

while, by the second, we see how that power is modified by the presence of dis-

ease. Moreover, in the latter condition we sometimes discover remedial influ-

ences which our knowledge of the efl^ects of medicines on the healthy body could

oot have led us to anticipate. The beneficial operation of arsenious acid in

agues, or in lepra, could never have been inferred from any experiments made
wiih this substance in health merely ; nor could we have formed a correct esti-

onate of the effects and proper dose of opium by employing it in tetanus, nor by
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using mercurials in fevers. The homceopathists assert,.and wiih truih, ihal the

study of the effects of medicine in the healthy state is the only way of ascer-

taining the pure or patttogenedc effects of medicines—.since when we administer
our remedies to invalids, "the symptoms of the natural disease, then existing,

mingling with those which the n)edicinal agents are capable of producing, the latter

can rarely be distinguished with any clearness or precision." (Hahnemann's
Organon^ translated by C. H. Devrient, p. 190.)

CHAPTER II.—OF THE ACTIVE FORCES OF MEDICINES.

The production of effects, by the application of medicines to the living body,
depends on the existence of two classes of powers or forces; the one residing
in the medicine, (and called the active forces of medicines,) the .other in the
organism.

Bodies act on each other in one or more of throe ways ; viz., mechanically, by
their weight, cohesion, external form, and motion; clieniicaUy, by their mutual
affinities; and dynamically, by agencies which are neither mechanical nor che-
mical merely. Hence we may examine the actions of medicines under the three
heads of mechanical, chemical, and dynamical.

1. Mechanical.— The alterations of cohesion, of form, of relative position,

&c., caused by medicines, are denominated their mechanical effects. They are
frequently attended or followed by organic changes; consequently a medicine
whose action is simply mechanical, may produce two classes of effects—the one
mechanical, the other vital ; and the whole of its operation may be denominated
m.echanico-vital.

Mailer {Elements of Phynulogy, translated by Baly, p. 59,) considers that mechanical agents
may give rise to clieinic;il changes in the tissues. "Mechanical influence in friction," he
observes, "acts, under certain circumstances, as a vivifying stimulus; it has this etfecl, pro-
bably, by inducing, in the composition of the tissues, slight chemical changes, as a conse-
quence of whicii, the affinity of the tissues for the general vital stimuli already in the organism
is increased."

Formerly, most of the articles of the Materia Medica were supposed to act on the organism
mechanically merely. " I doubt not," says Locke, {Essay concerning Human Understandin<r,
book iv. chap, iii.) "but if we could discover the figure, size, texture, and motion of the minute
constituent parts of any two bodies, we should know, without trial, several of their operations
one upon another, as we do now the properties of the .•square or a triangle. Did we know the
mechanical affections of the p.iriicles of rhubarb, hemlock, opium, and a man, as a watch-
maker does those of a watch, whereby it performs its operations, and of a file, which, by rubbing
on thorn, will alter the figure of any of the wheels, we should be able to tell beforehand that
rhubarb will purge, hemlock kill, and opium make a man sleep." These mechanical notions of
Locke harmonized well with those of the iafromechanical or intromalhemalical .sect of the age
in which he lived; a sect which ranked amongst its supporters Borelli (its founder), Bellini, and
others, in Italy ; Sauvagcs, in France; and Pitcairn, Kiill, Mead, and Freind, in England. The
functions of the body, the production of diseases, and the operation of medicines, were ex-
plained on mechanical principles. The action of stimulants, for example, was supposed to depend
on the pointed and needle-like form of their particles, and the operation of emollients on their
globulrtr form. (Sprengel, Hist, de Medec. by Jourdan, t. v, p. 131, et aeq.) I need hardly say,
the existence of particles with the peculiar shapes assumed, is quite imaginary; and, indeed, if

for the sake of argument, we admit their existence, the action of medicines is, notwithstanding,
quite inexplicable. We can, indeed, easily believe that a ball of glass may be swallowed with
impunity, and that the same substance, reduced to the form of a coarse powder, might cause
irritation by the mechanical action of the angular particles on the tender alimentary tube; but
we could not, on this hypothesis, explain wfiy one medicine acts on one part of the body, and a
second on another part.

There are very few medicinal agents now in use whose remedial efficacy can
be .solely referred to their mechanical influence. Indeed, several of the processes

to which medicines are subjected before they are administered, have for their

principal object the prevention or diminution of this influence. Among the me-
dicines still employed on account of their mechanical action, are the hairs of the

pods 0^ Mucuna pruriens, quicksilver, and, perhaps, powdered tin; the first and
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the last are used as anthelmintics—the second, to overcome intus-susception, or

intestinal invagination.

2. Chemical—K substances, having powerful affinities for organic matter, be

applied to the living tissues, they overcome the vitality of the part, and enter into

combination with one or more of the constituents of the tissues ; such substances

are termed caustics or escharotics. But the destruction of life in one part is

attended with alterations in the vital actions, and the production of inflammation

in surrounding parts ; so that the exertion of the affinities of caustics is attended

by both chemical and vital effects, and the whole of the operation of these agents

may be denominated a chemico-vital process.

If the energy of the affinity of caustics for organic matter be diminished, as by
diluting them, the vital powers are sometimes enabled to resist the production of

any immediate chemical change; and the life of the part is consequently preserved;

but its organic activity is disturbed and altered. This effect is termed irritation,

and the agent inducing it is called an irritant. In this case, the active force is

still supposed to be affinity ; that is, the particles of the caustic are presumed to

have a tendency to unite with those of the organized tissues ; but the union being

resisted by the vital powers, a new action is set up, which constitutes the changes

or effects before referred to. The long-continued application, however, of weak
chemical agents, will gradually effect slight changes in the composition of the

tissues without producing the death of the altered parts. These organic alterations

of a living part are of course attended by the production of morbid actions.

Chemical changes are sometimes produced in the secretions of distant parts by
the internal use of certain agents. Thus the qualities of the urine are modified

by the administration of acids or alkalis. These modifications or changes depend,

at least in a considerable number of instances, on the chemical influence of the

substances swallowed. For when either alkalis or acids are swallowed, they pass

out of the system, in part at least, by the kidneys; and in the urine they possess

their usual chemical properties, modified by the presence of any substances with

which they may have united. Moreover, the qualities which they impress on the

urine, are similar to those which they produce when added to this secretion after

its evacuation from the bladder. Thus, by the internal use of alkalis, it has been

found that the natural acidity of the urine may be destroyed, and an alkaline qua-

lity substituted for it: the same condition of urine is produced by the addition of

alkalis to this fluid out of the body. Again, the internal use of soda or magnesia

may give rise to the appearance of white sand (phosphates) in the urine: and the

same kind of deposit is produced in healthy urine, by the addition of a few drops

of an alkaline solution to it. Farthermore, by the administration of acids (sul-

phuric or hydrochloric), phosphatic deposits are diminished or entirely prevented,

while the employment of alkalis promotes them : and a few drops of hydrochloric

acid added to urine in which the earthy phosphates are suspended, dissolve them.

In other words, as the modifications which acids and alkalis produce in the con-

dition of the urine, are precisely those which we might expect from the known
chemical properties of these bodies, it is rational to infer that they depend on the

affinities of these substances.

Do substances (such as acids, alkalis, and metallic salts,) which are known to

possess affinities for the constituents of the blood and of the tissues, exercise those

affinities in their passage through the system 1 and are the constitutional effects of

those substances referrible to chemical influences? It is impossible to give satis-

factory answers to either of these questions. We cannot deny the chemical influ-

ence of these agents; but we are hardly authorized to ascribe the whole of their

effects to it. The truth is, that the facts on which we are required to form our

opinion are too few to enable us to draw any a,ccurate or precise conclusions. By
the internal use of nr.adder, the bones and some other parts become coloured ; and

the long-continued employment of the nitrate of silver gives rise occasionally to a

deposit of silver under the skin. But with two or three exceptions of this kind,
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no changes in the living tissues or organs have been demonstrated. We know that

when external agents are taken into the system, they become subject to a superior

power, and are no longer at full liberty to obey the ordinary laws of affinity. It

must be some power superior to that recognised in chemical operations which pre-

vents the action of the gastric juice on the stomach during life.

Mflller, {Elements of Physiology, by Baly, vol. i. p. 58, el 8cq.) however, ascrit)e8 the operation

of most exlertial agents to their chemical influence. Vital stimuli, (a certain degree of external

heat, atmospheric air, water, and nutriment,) he observes, "do not merely produce a change in

the composition of the organic structures, and stimulate by disturbing the balance in the system,

but renovate the tissues by entering, in a manner indispensable to life, into their composition."

On the other hand, all agents of this kind, as well medicinal substances, as caloric, electricity,

and mechanical influences, "may, when their action is excessive, have the opposite of a vivify-

ing effect, by producing such a violent change in the organic mutter, that the combinations ne-

cessary to life cannot be maintained." "A great number of substances are important as medi-

caments, from producing a chemical change in the organic matter, of which the result is, not an

immediate renovation of material and increase of vital force, but the removal of that state of com-

bination of the elements which prevented healthy action, or excited diseased action; or the che-

mical change produced is such as to render the organ no longer sensii)Ie to a morbid stimulus;

or it is such that certain apprehended destructive changes in its composition are no longer pos-

sible, as in the antiphlogistic plan of treatment ; or, lastly, these substances produce a change in

the nutritive fluids. Such substances are alteratives. By these remedies an organ morbidly

changed in composition cannot be rendered sound by, as it were, a chemical process, but such a

slight chemical change can be produced as shall render it possible for nature to restore the healthy

constitution of the part by the process of nutrition. These remedies, again, may be divided into

two principal kinds, according as they act chiefly on the nervous system, or on the other organs

dependent on that system. Among those of the first kind, the most important are the so-called

narcotics ; those of the latter kind comprehend the numerous medicines which exercise their

action on diseases in other organs. These remedies, also, by removing the obstacles to cure,

become indirectly vivifying or renovating stimuli; and they may themselves, by disturbing the

balance in a part, produce symptoms of irritation. If used to excess, they either give rise lo the

injurious ctFi'cts of^the heterogeneous stimulants, or, by inducing a sudden change of composition,

annihilate the vital force, as is the case with the narcotics. Since, however, such alterative me-

dicines affect the composition of an organ each in its own way, one alterative may, after a time,

lose its infltjcnce, as it were, by saturation, while the organ may still be susceptible of the in-

fluence of another. A great number of the instances of habituation are referrible to this cause."

3. Dynamical.—Some substances exerci.se a most potent influence over the

organism, without producing any obviously mechanical or chemical changes in

the organic tissues. Such substances are said to act dynamically ; as hydrocyanic

acid, morphia, strychnia, &c.

In the inorganic kingdom we have evidence of an influence which cannot be denominated

either mechanical or chemical. The communication of magnetical and electrical properties to

iron by mere contact with another body, without the production of any change of^ form or of

composition, either of the iron itself or of the imparting body, is an example of this. Now, to

influences of this kind the term dynamical has been applied; and several pharmacologists*

have employed it to indicate those influences of medicines over the organism which are as-

cribable to neither mechanical nor chemical causes. As the term is a convenient one, I have

adopted it.

Some have attempted to account for the action of medicines on electrical principles. All

bodies, says Bischotf, {Op. supra cit. Bd. i. pp. 158, 162, and 163,) by contact with each other,

act as electrics, without, however, necessarily undergoing any chemical changes. Therefore,

when a medicine is applied to the organism, its action is electrical. But though, adds this

writer, a medicine may produce electrical without chemical changes, yet the reverse of this does

not hold good, for no chemical changes can occur without the production of alterations in the

electrical condition of bodies; and, consequently, the operation of caustics is an elcctro-chcmical

process.

In some few instances the effects of medicines are analogous to those of electricity. Thus the

instantaneous death caused by hydrocyanic ncid is something- like an electrical phenomenon.
"A drop of acid, mixed with a few drops «)f alcohol," says Magendie, {Formuloire, Snie ed. p.

174. Paris, 1835.) "when injected into the jugular vein, kills the animal instantly, as if he had

been struck with lightning." The same physiologist has compared the convulsive shock, caused

» Burdnch, System der JlrmeymitteVehre. Leipzie, 1P07.—C. H. E. Bischnff, Die Lehre von den chemisehen
Heilmitteln. Boim. 1825.—Vogt. Lehrbuch der Pharmakodynamik, 2ld Aufl. Giessen, 1828.
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by the Upas Tieule, " to that which takes place when a current of galvanic fluid is directed along
the spinal marrow of an animal recently killed." (Orfila, Toxicologic Gencrale.) Again, " If
an animal be touched whilst under the action of this substance [extract of nux vomica,] it ex-

periences a commotion similar to that of a strong electrical shock; and this takes place every
time the contact is renewed." {Formul. p. 5.) The recent assertions of Prof. Zantedeschi and
Dr. Favio (to which I have had already occasion to refer), (See pp. 76 and 77.) with respect to the
existence of electric currents in the animal body, are especially interesting in connexion with the
above speculations. These experimentalists declare, that convulsive movements strengthen or
exalt the neuro-electric current,—a statement which agrees with Magendie's remark as to the
effect of nux vomica. Bischoff, {British and Foreign Medical Review for July, 1841, p. 245.)
however, denies the existence of electric currents in the nerves.

CHAPTER III.—ON THE PHYSIOLOGICAL EFFECTS OF MEDICINES.

The effects which medicines are capable of producing in healthy individuals,

are denominated Primary, Immediate, or Physiological.

Formerly, no distinction was made between the effects which medicines produce in health,

and those which they give rise to in disease; and the terms Virtues, Properties, Faculties, and
Powers, were applied to both classes of effects. But Bichat, and subsequently Barbicr and
Schwilgue, pointed out the propriety of considering them separately.

The Physiological Effects may, for convenience, be divided into such as are

local, or which occur in the part to which the agent is applied ; and those which
are remote, or which take place in parts more or less distant from that to which
the medicine is applied.

1. Local Effects.
(Topical EffectsO

The local or topical effects of medicines are of three kinds,

—

77techanical, che-

mical, and vital.

1. Mechanical Effects.—The operation and primary effects of the hairs of

Mucuna pruriens, and of demulcents, are mechanical. But mechanical effects

are usually attended, or followed, by change in the vital actions of the part; so

that the total effect is mechanico-vital.

2. Chemical Effects.—A very large number of medicinal agents effect che-

mical changes in the parts to which they are applied.

The constituents of the tissues on which these agents expend the energy of

their affinities, are principally water, albumen, fibrin, and gelatine. Water con-

stitutes four-fifths of the weight of the animal tissues, and without it they are

wholly insusceptible of vitality, except in the case of. some of the lower animals.

(Miiller, Elem. of Physiol, p. 7.) Hence, therefore, agents like sulphuric acid,

which powerfully attract water, act as caustics. Substances which either coagu-

late liquid albumen, (as the mineral acids and alcohol,) or which dissolve solid

albumen, fibrin, and gelatine, (as the alkalies,) are also powerful caustics. Many
salts, (as bichloruret of mercury, sulphate of copper, acetate of lead, and chloruret

of zinc,) form new compounds when placed in contact with the organic principles

just referred to : they are also called caustics. As a preliminary to the produc-

tion of the chemical changes here mentioned, the caustic must destroy the life of

the part. Lastly, around the cauterized parts inflammation is set up. So that

the total effect of the chemical action of agents on the organism is cJwmico-vitaL

Those medicines or agents which produce a local chemical effect, admit of a threefold divi-

sion :

—

a. Some produce the complete destruction of the parts with which they are placed in contact.

Oil of Vitriol, Nitric, and Hydrochloric Acids, and the Caustic Alkalies, belong to this series.

Liebig' refuses to call these substances poisons. They merely destroy, he says, the continuity

of particular organs, and are comparable, in their operation, to a heated iron or a sharp knife.

' Organic Chemistry in its Application to Agriculture and Physiology. Edited by Lyon Playfair, Ph. D.
London, 1840,
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h. Some enter into chemical combination with the lissucp, or their organic components. To
this series belong Sulphate of Copper, Bichloride of Mercury, Acetate of Lead, Chloride of Zinc^
Nitrate of Silver, Arsenioua Acid, Tannic Acid, <fec. The components of the living part, when
combined with any of these substances, arc less susceptible of decay and decomposition than
previously. Hence they are unfilled for the exercise of the "principal property which appertains
to their vital condition, viz., that of suffering and effecting transformation :" in other words, their
vitality is destroyed. In some cases, the quantity of inorganic matter sufficient to destroy the life

of a part is very small ; as in the case of arsenious acid and bichloride of mercury. Liebig*
ascribes this to the high atomic weights of fibrine and albumen; and he states that 3'1 grs. of
arsenious acid, or 5 grs. of corrosive sublimate, arc sufficient to form a neutral compound *of
equal equivalents with 100 grs. of fibrine, as it exists in muscle or blood ; and that 1'25 grs. of
arsenious acid are sufficient to unite with 100 grs. of albumen. *

c. Some agents produce oliemical effects distinct from those of the preceding two series. The
Salts with an alkaline or earthy base, and Alcohol, belong to this group. Licbig says, their action
does not depend on their power of entering into combination with the component parts of tho
organism. Common salt and alcohol act by abstracting water from the moist tissues.

Licbig admits that some poisons act by catalysis. Thus, decomposing animal or vegetable
matters are, he thinks, capable of inducing in the blood of a healthy individual a decomposition
similar to that of which they themselves are the subjects. They exhibit, he says, a strong simi-
larity to the action of yeast on liquids containing sugar and gluten. The poisons of small-pox,
plague, and syphilis, act, he thinks, in this way. This view, which is a revival of an ancient
opinion, is ingenious, but- improbable.

3. Vital Effects.—The effects placed under this head are those which are
unaccompanied by any obvious mechanical or chemical lesions.

Although it is probable that no one component of a tissue can suffer much change in its vital

activity without disturbing the actions of other components, yet we observe that the blood-vessels,

•the secreting apparatus, the organic fibres, and the nerves of a part, are affected, in unequal
degrees, by different medicines.

a. In some cases the Uood-vessels appear to be principally affected. Thus, Cantharides, Savine,
Gamboge, Croton Oil, Mustard, &c., cause pain, heat, redness, and other symptoms of inflamma-
tion : these agents we denominate irritants or acrids.

h. In some instances the secretory apparatus is remarkably affected. Thus, Oxide of Zinc
and Lime Water have a desiccating effect when applied to a secreting surface.

c. The effect of astringents and emollients is on the organic fibres chiefly.

d. The nerves, in some cases, are the parts principally affected. Thus, Aconite causes numb-
ness, tingling, and a pricking sensation, with scarcely any visible alteration in the condition of
the part.

2. Remote Effects.

(General Eflfects.)

Nature of the Effects.—In general, the effects produced in parts more or
less remote from the seat of apph'cation, are physiological or vital ; that is, they
consist of alterations of the vital actions. In some few instances, however, chemi-
cal changes are obvious.

a. Vital Effects.—Some substances, when taken into the stomach, influence

the functions of remote organs, without our being able to detect, after death, any
change in the structure or appearance of the parts whose functions are thus
affected. Thus, Hydrocyanic Acid disturbs the cerebral functions,—and Fox-
glove acts as a diuretic, without inducing any visible topical alteration in the brain

and kidneys respectively.

On the other hand, some agents give rise to visible changes in the condition

of the parts acted on. Thus, Cantharides, in large doses, excites inflammation of
the bladder,—Drastic Purgatives, of the rectum.

b. Chemical Effects.—The deposition of silver under the skin and in some
internal organs, by the administration of the nitrate of that metal, and the red
colour communicated to bones by the internal employment of Madder, are proofs

that the solids remote from the seat of application may undergo slight chemical
changes. Vogt, {Fharmakodynamik, Bd. i. S. 1.5.) however, denies that any

' Op. supra eit. Liebig says, that 6361 parts of anhydrous fibrine are united with 30,000 parts of water in
muscular fibre or blood.



132 ELEMENTS OF MATERIA MEDICA.

remote chemical effects can be induced. I have already (See p. 129.) assigned

reasons for believing that the alteration effected in the quality of the urine by the

internal use of Acids and Alkalies, are the effects of a chemical influence.

Medium by which Remote Effects are produced.— It has been hitherto

generally supposed that there were two modes by which a medicine or poison

affected remote parts :—these were,

—

1st. By Absorption,-^Ihdl is, by the passage of the medicinal or poisonous molecules into the

blood.

2dly. By Sympathy,—that is, by an impression transmitted through the nerves.

Sfr Benjamin Brodie (PM. Trans, for 1811, p. 178; and for 1812, p. 205.)

inferred this double medium of operation from his experiments on several poisons.

It has, however, always appeared somewhat improbable that an agent should be

capable of affecting remote parts in two ways. " All fair analogy," observe

Messrs. Morgan and Addison, {An Essay on the Operation of Poisonous Agents

on the Living Body^ p. 14. Lond. 1829.) " forbids the conclusion that a poison

or an ordinary cause of disease shall at one time produce constitutional disturb-

ance through the medium of one system of organs, and at another time through

the medium of another system of organs." Difficulties, however, have hitherto

appeared in the way of an exclusive adoption of either mode of operation: and,

therefore, while Magendie, on the one hand, advocated the operation of absorption

only, and Messrs. Morgan and Addison, on the other hand, that by sympathy
only, most writers, dissatisfied with these exclusive views, have adopted Sir Ben-

jamin Brodie's opinion of a double mode of operation. Although late investiga-

tions strongly favour, if, indeed, they do not absolutely establish, the correctness

of Magendie's opinion, 1 think it expedient, so long as any doubt remains, to

examine both theories; and, therefore, the following two chapters will be devoted

to these subjects.

CHAPTER IV.—ON THE ABSORPTION OF MEDICINES.

Proofs.—The particles of most medicinal substances, when applied to the

living body, become absorbed and pass into the circulation. Two facts prove

this, viz., the disappearance of certain substances from a shut cavity into which
they had been introduced,—and the detection of medicinal particles in the blood,

secretions, or solids of the body.

a. Disappearance from a shut cavity.—Drs. Christison and Coindet [Edin.

Med. and Surg. Journ. xix. 335.) found that four ounces of a solution of oxalic

acid injected into the peritoneal sac of a cat, killed the animal in fourteen minutes.

On a post-mortem examination, although none of the fluid had escaped by the

wound, they found scarcely a drachm remaining.

b. Detection in other parts of the body.—Tiedemann and Gmelin^ have detected,

by physical or chemical characters, the following substances in the blood of ani-

mals to whom those agents have been administered : Camphor, Dippel's Oil, Musk,
Indigo, Rhubarb, Lead, Cyannret of Potassium, Sulphocyanuret of Potassium,

Iron, Mercury, Baryta, and Alcohol. By other experimenters, Assafcetida, Sal

Ammoniac, Iodine, Hydrocyanic and Sulphocyanic Acids, &c., have been found.

^

In the solids of the body several substances have been recognised : for exam-
ple. Madder in the bones. Silver in the skin, Copper in the liver, Lead in the liver,

spinal cord, and muscles. Mercury in various parts, &c.

In the secretions, \dino\is medicinal agents have been recognised. Thus, zVt the

cutaneous secretions. Mercury, Iodine, Sulphur, the odorous matter of Musk, of

Garlic, and of Onions, and other substances, have been detected; in the breathy

* Verauehe ileber d. Wege avfwelahen Suhstamen aus dem Magen u. Darmkanal ins Blut gelangen. Heidelberg,
1820.

o For authorities, consult Magendie's Elementary Compendium of Physiology, and Cbristison's Treatise on
Poisons.



ABSORPTION OF MEDICINES. 133

several substances have been recognised by their odour; for example, Camphor,
Alcohol, Ether, Phosphorus, Asafcetida, Sulphur, the odorous matter of Garlic,

and of Onions, «Sz;c. The milk sometimes acquires medicinal properties, in conse-

quence of the employment of certain substances by the nurse. Thus it is ren-

dered purgative by Senna, and narcotic by Opium, " Alkalies given to the nurse
will relieve acidity in the child's stomach ; and Mercury given through a similar

medium will cure syphilitic symptoms in the infant at the breast."* Bitters,

Jndigo, Iodine, and Madder, have also been distinctly recognised in the milk. I?i

the urine so many substances have been discovered, that it will be most conve-

nient to exhibit them in a tabular form. The following is taken principally from
the experiments of Drs. Wohler and Stehberger, as mentioned by the late Dr.

Duncan. (^Supplement to Edinburgh Dispensatory, 1829.)

SUBSTANCES WHICH PASS OFF BY THE URINE.

(A.) Unchanged, or nearly so.

Salts.

Carbonate of potash.

Nitrate of potash.

Chlorate of potash.

Sulpho-cyanide of potassiun).

Fig. 9.

Sulphuret of potassium.

Ferro-cyanide of potassium

(in 66 minutes).

Silicate of potash.

Colouring Principles. •

Madder (
^'" ^^ minutes).

Rhubarb (in 20 minutes).

Gamboge.
Logwood (in 25 minutes).

Turmeric (Lewis),

Red radishes.

Mulberry.

Black cherry (in 45 mi-

nutes).

Cassia Fistula (in 55 mi-

nutes).

Elder rob (in 75 minutes).

Cactus Opuntia (see fig. 9).

Tartrate of nickel and po-

tash.

Borax!

Chloruret of barium.

Odorous Principles

somewhat altered.

Oil of turpentine.

juniper.

Valerian.

SnfFron.

Asafcetida.

Garlic.

Castoreura.

Opium.
Narcotic principle of
Amanita musca-
ria.

Asparagus (Cullen).

Cactus opuntia;

Small Indian or Prickly Fig.

Other Matters.

Astringencj' of Uva ursi (45 minutes).

Oil of almonds {Bachetoni).

(B.) In a state of combination.

Sulphur as sulphuric acid and sulphuretted hydrogen.
Iodine, as hydriodic acid or ioduret.

Oxalic A
Tartaric /
Gallic (in 20 minutes) > Acids, appear in combination.
Succinic V
Benzoic J

(C.) In a decomposed state.

Tartrate \

Malate \ of potasi), or soda, are changed into the carbonate of the same alkali.

Acetate )

Sulphuret of potassium, changed, in a great measure, into the sulphate of potash.

' Dr. Locnck, in The Cyclop, of Pract. Medicine, Am. edit. art. Lactation. The same authority states that a>
patient of Mr. Kcate took Mercury by giving the Nitrate of this metal to an ass, and drinking the milk.

VOL. I. 12
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If the accounts published respecting the Amanita miiscaria be correct, its effects are most
extraordinary. A variety of (his fungus has a powerful
narcotic or rather inebriating effect ; and that the active
molecules get into the blood is proved by the fact of the
urinary secretion being impregnated with them, and thus
possessing an intoxicating property ; and we are told that the
inhabitants of the northeastern parts of Asia use it for this
property. A man, for example, may have intoxicated him-
self to-day by eating some of (lie fungus;, by the next morn-
ing he will have slept himself sober; but by drinking a tea-
cupful of his urine, he will become as powerfully intoxicated
as on the preceding day. "Thus," says Dr. Greville, on
the authority or Dr. Langsdorf, " with a very few AmanitCE,
a party of drunkards may keep up their debauch for a
week ;" and "by means of a second person taking the urine
of the first, a third of the second, and so on, the intoxica-
tion may be propagated through five individuals.'"

Vessels effecting Absorption.—The parti-

cles of jYiedicinal and poisonous substances are ab-

sorbed by the veins principally, but also by the
Amanita inuscaria. lymphatics and lacteals.

1. Absorption by the Veins.—The circumstances which seem to prove venous
absorption are the following :

—

a. Detection of substances in the venous blood.— Tiedemann and Gmelin
[Op. supra cit.) administered a variety of colouring, odorous, and saline sub-

stances to animals, mixed with their food, and afterwards examined the state of

the chyle, and of the blood of the (splenic, mesenteric and portal) veins. The
colouring substances employed were— Indigo, Madder, Rhubarb, Cochineal,

Litmus, Alkanet, Gamboge, and Sap-green ; none of (hem could be detected in

the chyle, but some were found in the blood and urine. The odorous substances

used were—Camphor, Musk, Spirits of Wine, Oil of Turpentine, Dippel's Oil,

Asafpetida, and Garlic : they were for the most part, detected in the blood and
urine, but none were found in the chyle. The saline substances tried were

—

Acetate of Lead, Acetate and Cyanuret of Mercury, Chloruret and Sulphate of

Iron, Chloruret of Barium, and Ferro-cyanide and Sulpho-cyanide of Potassium.

A few of these were detected in the chyle, and most of them in the venous blood

and urine. From these experiments we may conclude, that although saline sub-

stances occasionally pass into the chyle, odorous and colouring matters do not;

all the three classes of substances, however, are found in the venous blood. These
results, observe Tiedemann and Gmelin, are opposed to those of Lister, Mus-
grave, J. Hunter, Haller, Viridet, and Mattel, but agree with those of Halle,

Dumas, Magendie, and Flandrin.

h. Division of all Parts but Blood-vessels.—Magendie's Experiment.—Ma-
gendie and Delille (Magendie's Elementary Compend. of Physiology^ translated

by Dr.. Milligan, p. 284. Edin. 1823.) performed a striking experiment, with

the view of settling, if possible, the question of venous or lymphatic absorption

of medicines and poisons. They divided all the parts of one of the posterior ex-

tremities of a dog, except the artery and vein, the former being left entire, for

the purpose of preserving the life of the limb. A portion of the Upas Tieute

was then applied to a wound in the foot : in the short space of four minutes the

effects of the poison were evident, and in ten minutes death took place. To the

inferences drawn from this experiment, however, several objections have been

stated : first, the exhibition of opium, to diminish the pain of the operation, has

been said to vitiate the whole of the experiment ; secondly, the coats of the arte-

ries and veins contain lymphatics, by which absorption might be carried on ; and

thirdly, as the poison was introduced into a wound, the poison might have com-

bined with the blood, and have rendered it deleterious, without the process of

» See also on tliis subject, The History of Kamtschatka and the Kuriliski Islands, translated by Dr. J. Grieve,

p. 258. Gloucester, 1764.
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absorption taking place. The first two of these objections have been obviated.

Tn a second experiment, Magendie severed the artery and the vein, and recon-

nected them by quills, so as Ip preclude the possibility of absorption talcing place

by the lymphatics of these vessels; the eiTects were the same. Some years since

I assisted my friend Mr. Lloyd, assistant surgeon of St. Bartholomew's Hos-
|)iial, in performing an analogous experiment, using Strychnia instead of the

Upas Tieute, and without administering opium : death took place in twelve

minutes.

The late Dr. Thomas Davics (Lectures on the Diseases of the Lungs and Heart, p. 213. Lond.

1835.) observes on this expcrirncnf, that as the absorbents and veins comniunicate, it is po.ssible

that the poison flowed first into the absorbents, and from thence into the veins of the amputated

portion of the limb.

c. Lacteals tied : effects of poison still produced.—Magendie says that symp-

toms of poisoning were observed in six minutes, when nux vomica was applied to

ylhe intestine, though the lacteals had been tied.

d. Blood-vessels tied: poisons do not act.—Segalas tied the veins of a portion

of intestine, and applied poison, but no effects were produced. Emmert observed,

that when the abdominal aorta was tied, hydrocyanic acid waf applied to the foot

without producing- any effect; but when the ligature was removed, symptoms of

poisoning came on. (Miiller's Elements of Physiology^ by Baly, vol. i. p. 242.)

Mr. Blake [Edinb. Med. and Surg. Journ, vol. liii. p. 4.5,) found, that \t a liga-

ture be put around the vena porta), and then poison be introduced into the stomach,

it failed to act.

It deserves notice, that the Academy of Medicine of Philadelphia found that nux vomica, in-

troduced into the intestines, produced tetanus, although the vena portee was tied. (Miilier, op.

supra cit. vol. i. p. 240.)

e. Rapidity of absorption and circulation too great for the lymphatics or lac-

teals.—Mayer (Miiller's Physiology, by Baly, vol. i. p. 239,) found that Ferro-

cyanide of Potassium could be detected in the blood, in from two to five minutes

after its injection into the lungs. From this it has been inferred that it enters the

blood too speedily for it to be explained by the slow circulation of the lymph.

From later experiments, it appears that the rapidity with which poisons enter the

blood has been greatly underrated. Professor Herring, of Stultgardt, (Quoted by
Dr. Christison, in his Treatise on Poiso?ts, p. 8, 3d ed. 1835.) found that the time

which a solution of Ferro-cyanide of Potassium, injected into the jugular vein,

requires to reach that of the opposite side, was, in various experiments, from

twenty to thirty seconds. And Mr. Blake (Edinb. Med. and Surg. Jour^i. vol.

liii. p. 42,) states, that the time required for a substance which does not act on the

capillary tissue, to pass from any part of the vascular system back to the same
part again, in dogs, varies from twelve to twenty seconds.

Rapid as is the circulation of poisonous molecules, it has been supposed not to be sufRciently

so to explain the operation of certain poisons which have been said to act in.stantaneously ; and

hence an argument has been raised in favour of the nerves bcingf the medium by which the

deadly impression is conveyed. But Mr. Blake {Edin. Med. and iSurg. Journ. vol. liii. p. 42,)

asserts that an interval, always more than nine seconds, elapses between the introduction of a

poison into the capillaries or veins, and the first symptom of its action;—a period sufficiently

long for a poison to be brought into general contact with the tissues it affects.

2. Absorption by the lacteals and lymphatics.—The particles of medicinal and
' poisonous substances are probably absorbed by the lacteal and lymphatic vessels,

as well as by the veins. But the process seems to be slow, and, moreover, is

confined to certain agents. Tiedemann and Gmeiin, whose experiments I have
above referred to, were unable to recognise either colouring or odorous substances

in the chyle, but occasionally detected certain salts. The absorption of saline,

and non-absorption of colouring matters, have likewise been noticed by others.

(Miiller's Physiology.)

Some of the experiments performed by the Academy of Medicine, at Philadelphia, appear to bo

in favour of absorption being effected chiefly by the lymphatics; but they are not conclusive.
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Mechanism of Apsorption.—The facts connected with absorption are best

explained by assuming the existence of two powers or agencies by which this pro-

cess is effected ;—the one physical and the other vital.

1. Absorption bij pliysicat agency {^TtnbiMtion^ Magendie; Exosmose and En-
dosmose, Dutrochel).—Two fluids separated by an interposed dead mennbrane,

mutually, though not equally, permeate the membrane, so as to become intermixed

with each other.

If a current of water, coloured by litmus, be allowed to p^ss from a bottle (fig. 11), through

p 11 ' a vein immersed in diluted sulphuric acid, contained in a

glass dish (/>), into a reservoir (c), the litmus liquor is soon

observed to become reddened by its passage tlirough the

vein, in consequence of the acid permeating ihc venous coats.

If the relative position of the fluids be altered,—that is, the

litmus put in tlie dish (6), and the acid passed from the bot-

tle (a) through the vein, the litmus will still become reddened,

showing that the acid has passed in this case from within

outwards.

,,,,, tu 1 Gases and vapours, as well as liquids, also readily permeate
iratus (on ustraie thysical , , • , * , r» . .i u : „^„

AL , i'
<lf^ad animal membrane. But the same membrane is une-

^ ' qually permeated by different gases.

But it may be said this effect is cadaveric only ; that is, it occurs in the dead,

but not in the living, tissues:—and in support of this view may be urged, the

transudation of blood within the blood-vessels, and of bile within the gall-bladder,

both of which phenomena are observed after death. Magendie has endeavoured

to meet this difficulty with respect to the imbibition of poisons. He exposed and

isolated the jugular vein of a dog, placed it on a card, and dropped some aqueous

solution of the extract of nux vomica on its surface, taking care that the poison

touched nothing but the vein and the card. In four minutes the effects of the

substance became manifest, and the dog died. (Magendie, Lectures, in the Lancet,

Oct. 4, 1834.) It must be admitted, however, that the result of this experiment

does not absolutely prove, though it strongly supports, the opinion of the imbibing

power of the living vessels ; for it might be objected, that the nerves of the venous

coats propagated the impression of the poison, and that death took place without

absorption ; or that the small veins of the venous coat had taken up the poison.

The proof, therefore, should consist in the detection of the poison within the vessel.

Now this has been obtained by Magendie : a solution of nux vomica was placed

on the carotid artery of a rabbit; but as the tissue of arteries is firmer and less

spongy, and their parietes thicker than those of veins, a longer time elapsed before

the poison traversed the vessel. In fifteen minutes, however, it had passed, and,

on dividing the vessel, the blood adherent to its inner wall was found to possess

ihe bitter taste of the poison.

[A fact of an analogous character, and confirmative of the doctrine of penetra-

tion through living tissues, is detailed by Dr. Mitchell. He states, that " while

engaged in investigating Magendie's theory of venous absorption, I coloured the

diaphragm of a living cat blue, by placing a solution of prussiate of potash on one

side, and that of sulphate of iron on the other." See papers on the Penetrative-

ness of Fluids, by J. K. Mitchell, M. D., &o. American Journal of Medical

Sciences, November, 1S30, in which are detailed other ingenious and interesting

experiments on this subject.— J. C]
With these results before us, we cannot refuse to admit the imbibition of living

tissues, though in them this process cannot be effected so readily as dead tissues.

<?. Absorption hj a vital agency—The physical and chemical agencies, with

which we are at present acquainted, are totally inadequate to explain all the phe-

nomena of absorption ; as the interstitial absorption of solid matter,—for example,

in the bones. VVe are constrained, therefore, to admit another agency, which we

may denominate vital or organic.

Absorption of a Medicine, or Poison, essential to the production of

ITS REMOTE EFFECTS.—Magendie and Miillcr [Physiol, p. 246, et seq ) consider the
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passage of poisons into the circulation essential to iheir operation on tbie sys-

tem : while Messrs. Morgan and AMison {Essa?/ on t/i£ Ojyeration of Poisonous

Agents, Lond. 182U.) deny that in any case absorption is absolutely necessary

for the operation of a poison. " We are not opposed," observe the latter gentle-

men, ' to the theory of venous absorption, but to that theory which would asso-

ciate with it the absolute necessity for the admission of a poison into a vein."

The following facts appear to me to prove, that absorption is essential to the pro-

duction of the remote effects :

—

1. Activity of Suhstmices injected irito the Blood-vessels,—Medicinal or poi-

sonous agents, injected into the blood-vessels, exert the same kind of specific

influence over the functions of certain organs, as when they are administered in

the usual way; but that influence is more potent. Thus, Tartar Emetic causes

vomiting, Castor oil purging, Opium stupor, and Strychnia convulsions, when
thrown into the veins.

2. Detection of Substances in the Blood.—All those medicinal and poisonous

agents, whose sensible or chemical properties enable them to be readily recognised,

have been detected in the blood, or in the secretions which are formed from the

blood, after their ordinary modes of administration ; as by the stomach.

3. Activity ofMedicines promoted by tlie means xohich promote absorption^ and
vice versa,—The remote efl^ects of many medicinal and poisonous agents are in-

fluenced by the same circumstances that influence absorption ; and we are, there-

fore, naturally led to presume a mutual relation. Now, these circumstances are

principally three in number, viz. the nature of the tissue to which the agent is

applied—the properties (physical or chemical) of the medicine itself—and the con-

dition of the system.

a. Nature of the tissue.—Nux vomica acts with the greatest energy when applied to the pul-

monary surface,—with less when introduced into the stomach,—and with the least of all,

wlicn applied lo tlie skin. The same order of gradation is observed with respect to opium.

Now, the faculty of absorption, or of imbibition, as Magendie calls if, does not take place with

equal intensity in all tissues. Certain physical conditions (viz. a fine and delicate structure

and great vascularity) enable the pulmonary surface to absorb or imbibe with extreme rapi.

dity: in this respect, indeed, it is not equalled by any tissue of the body. Hence, then, if we
assume that nux vomica and opium act by becoming absorbed, we can easily comprehend
why they are so energetic when applied to this part. Tlie membrane lining the alimentary

canal absorbs with less facility than the pulmonary membrane, which may be accounted for

by its less vascularity, and by its being covered, in some parts at least, by an epidermoid

layer, and in all its parts by mucus, which, lo a certain extent, checks absorption. Tiie cuta-

neous surface, lastly, being covered by an inorganic membrane (the epidermis) does not pes-

sess the same physical faculties for absorption met with in either of the foregoing tissues; and
hence the comparative inertness of medicines when applied to it. In fact, it is only by the long-

continued application of these agents to the skin, that we are enabled to affect the .general sys-

tern; and that the obstructing cause is the epidermis, is shown by the facility with which the

system may be influenced when this layer is removed, as has been proposed and practised by
Lembert and Lesieur, constituting what has been denominated the endermic or emplastro-

endermic method of treating diseases; of which method I shall have occasion to speak here-

after.

6. The physical and chemical properties of medicines.—Another circumstance, tending to prove
some connexion between the activity of a medicine and its absorption is, tiiat the effect of many
medicines is in proportion to their solubility. Arsenious acid and Morphia are both more ener-

getic in solution than in the solid state. Now liquids (particularly those miscible with the
blood) are much more readily absorbed than solids. In the treatment of many cases of poison-

ing, we endeavour to take advantage of this fact, and by rendering substances insoluble, dimi-
nish their activity, or render them quite inert. Thus the antidote for the salts of Lead, and of
Baryta, is a Sulphate, the acid of which forms an insoluble compound with the bases (Lead or

Baryta) of these salts. Tannic acid (or astringent infusions which contain it) is for the same
reason found useful in cases of poisoning by vegetable substances whose active principle is an
alkaloid; and we employ Carbonate of Lime as an antidote for Oxalic acid, to render this sub-

stance incapable of being absorbed.

C. Condition of system.—Magendie asserts, as the result of experiments, that plethora uniformly
retards, and depletion as constantly promotes, absorption. If, therefore, we wish to promote this

12*
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function, we have a ready means in doinjr so in blood-letting. Now every surgeon knows that

one povvigrful means of promoting the action of mcrcorials on the mouth, is to abstract blood ; and,

.therefore, we should be cautious in bleeding a patient, while a poisonous dose of some narcotic, as

opium, in the stomach. Nay, in theory, the best means of preventing the operation of poisons

which act by becoming absorbed, would be to throw a quantity of warm water into the veins.

Magendie tried this on animals, and found it successful.

4. Division of all parts hut blood-vessels. Magendie's experiment The
experiment of Magendie, already related, (See p. 184.) of applying the Upas
Tieute to the leg of a dog, connected to the body only by two quills, is another

_argument in favour of the operation of medicines by absorption; for in this case

the action of the poison could have taken place only after it had passed into the

blood.

5. Division of the spinal cord.—Some poisons, as Hydrocyanic acid, are

equally active when applied to the legs of an animal whose spinal marrow has been

divided. In this case, the effect of the poison could not be the result of its action

on the nerves of sensation and voluntary motion. But it may be said the division

of the lumbar spine does not prevent the action of poisons by the nervous system,

because it does not destroy the action of the excito-motory or sympathetic systems,

the nervous branches of which are distributed to the lining membrane of the blood-

vessels. I am aware that it is an experiment liable to objection; but, on the

whole, it is certainly favourable to the opinion of the operation of poisons by ab-

sorption ; more particularly when we bear in mind that the motion of the blood is

necessary to the action of the poison ; for if the circulation of a part be obstructed,

the poison will no longer act.

6. Ligature on the veins.—If the veins leading from the poisoned part be tied,

the symptoms of poisoning do not occur. (See p. 135.)

These reasons are, to my mind, conclusive, that in a large number of instances

at least, if not in all, the operation of a medicine on remote parts of the system

depends on its absorption. Nor can I admit that this opinion is at all invalidated

Jby the arguments and experiments of Messrs. Morgan and Addison.

Other arguments in favour of the view here taken, may bo derived from some experiments
•made by Mr. Blake, {Land. Med. Gaz. for June ISth, 1841.) of which a short notice only has as

yet appeared. Mr. Blake states that the rapidity of the action of a poison, is in proportion to the

rapidity of the circulation. Thus, he says, a substance injected into the jugular vein of a horse,

arrives at the capillary termination of the coronary arteries in ten seconds; of a dog, in twelve

seconds; of a fjwl, in six seconds ; of a rabbi), in four seconds; and he adds, that the time re-

quired for the first symptoms of the poison to present themselves, bears a close relation to the

rapidity of tlie circulation.

The principal objections which have been raised to the theory of the operation

of medicines by absorption, are the following:

—

1. Absorption not esskntial.—The experiments of Magendie and others, it has been observed,

only show that a poison may get into the veins, and do not prove that absorption is essential to

the effect. " Wo must strongly protest," say Messrs. Morgan and Addison, "against the assump-
tion that, because a poison has been found to enter and pass through a vein, it is thence to be in-

ferred that such a process is, under all circumstances, absolutely necessary to its operation." But
it has been proved that the more absorption is facilitated the more energetic do poisons act, and
vice versa.

2. The Effects of Injuries and Poisons analogous.—Mr. Travers [Farther Inquiry con-
cerning Constitutional Irritation.) points out very forcibly the analogy to be observed between
the effects of severe injuries and of poisons which operate rapidly on the system. Thus both
strychnia and punctured wounds cause tetanus, and he, therefore concludes their modus ope-

randi must be identical: consequently, as there is nothing to absorb in the one case, so ab-

sorption cannot be essential in the other. But although the symptoms caused by the above
poison are very analogous to those of trauniatic tetanus, yet we are not to conclude that the

effects of strychnia and of a puncture are precisely alike. " We have abundant evidence to

prove, that very dissimilar conditions of the nervous centres may be attended with similar

symptoms. Phrenitis and delirium tremens resemble each other in symptoms, yet experience
has shown that they are very dissimilar diseases, and require different methods of treatment.
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A morbid state of the cerebral Hicultics, strongly repcmhling that induced by congestion, may
be produced by loss of blood. "Tlie fact of two sui)stances produciiij^ similar syiiiplornt> in one

organ," observes Mailer, {Op. cit. p. 56,) "does not prove that these substances produce exactly

the same efFecls, but merely that they act on the same orj^an, while the cpsentiiil actions of the

two may be very diftercnt." And I confess I see nothing' unphilosophieal in supposing^ that the

same njorbid cotidilion of the part may be induced in more than one way: f.ir as every part of

the organism depends, for the performance of its proper functions, on the receipt of arterial blood

and of nervous influence, so alterations in the supply of either uf these essentials may modify

or even suspend the functions of a part.

3. Bi.ooD OF A POISONED ANIMAL DECLARED NOT TO BE POISONOUS.—Mcssrs. Morg'an and Addison

tell us that the blood circulating in the carotid artery of a dog^, poisoned by strychnia, is not

poistmous to a second dog, and they therefore infer that this poison does not act on the brain by

absorption, but by an impression upon the sentient extremities of the nerves.

By the aid of a double brass tube (fiff. 12), consisting of two short brass cylindrical tubes,

to each of which a long handle is atlaclied (tig. 14), they established a complete circulation

Fig. 12. Fig. 13. Fig. 14.

UH^nili

Double Brass Tube. Double circulation between the

Carotids of a poisoned and
a sound Dog.

Single cylindrical

Brass Tubes.

between the carotids of a poisoned and of a sound dog, by connecting the lower and upper
ends of the divided arteries in both animals, so that each supplied the brain of the other with
the portion of blood which had previously passed through the carotid artery to liis own, and,
consequently, the poisoned dog in this case received from the unpoisoned animal a supply of
arterial blood equal to ihat with which he was parting (Fig. 13). One of the dogs was then
inoculated with a concentrated preparation of strychnia, which had been found upon other

occasions to produce death in these animals in about three minutes and a half. In three

minutes and a half the inoculated animal exhibited the usual tetanic symptoms which result

from the action of this poison, and died in little less than four minutes afterwards, viz., ahout
seven minutes from the lime at which the poison was inserted, during the whole of which period
a free and mutual interchange of blood between the two was clearly indicated by the strong
pulsation of the denuded vessels throughout their whole course. The arteries were next secured
by ligature, and the living was separated from the dead animal; but neither during the operation,
nor subsequently, did the survivor show the slightest symptom of the action of the poison upon
the system.

The inference which has been drawn from this experiment is, that the arterial blood of an
animal under the influence of poison is not poisonous. But it appears to me that this is not a

necessary inference; and as it is opposed to the result of other experiments, it requires careful

investigation ere we admit it. Vernidre (Christison, Treatise on Poisons, 3d cd. p. 10.) has proved
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that if the extract of nux vomica " be thrust into the paw of an animal, after a ligature has been

tightened round the leg, so as to stop the venous, but not the arterial, circulation of the limb,

blood drawn from an orifice in a vein between the wound and ligature, and transfused into the

vein of another animal, will excite in the hitter the usual effects of the poison, so as even to

cause death ; while, on the contrary, the animal from which the blood has been taken will not be

affected at all, if a sufficient quantity is withdrawn before the removal of the ligature."

Mr. Travers, {Op. cit.) in noticing the different results obtained by Verniere and Messrs.

Morgan and Addison, observes, that "if it be inquired why the poisoned blood concentrated

below a ligature, and transferred into the vein of a healthy animal, proves destructive, while

the blood of their common circulation affects only the one of the two animals which is the

subject of the inoculation, the answer is obvious,— that either the mechanical impulse fails,

or the activity of the poison is exhausted before, in the latter case, it reaches the second
animal."

A remarkable error pervades the whole train of reasoning adopted by Messrs. Morgan and
Addison, and vitiutes some of their conclusions. They assume that Magendie considers actual

contact with the brain as essential for the operation of the Upas poison. (See pp. 42, 43, 47,

49, &c. of the Essay.) This assumption, however, is not correct. " In 1809," says Magendie,
{Formulaire, 8™^ ed. p. 1.) " I laid before the first class of the French Institute, a series of ex-

periments which had conducted me to an unexpected result; namely, that an entire lamily of
plants (the bitter Strychnos) have the singular property of powerfully exciting the spinal marrow,
without involving, except indirectly, the functions of the brain." Now, this being Magendie's
opinion, it is evident that, in the experiment performed by Messrs. Morgan and Addison, the

blood sent from the carotid artery of the poisoned animal to the brain of the sound one, could

only reach the spinal njarrow by the usual route of the circulation; that is, it must be returned

by the jugular veins to the heart, from thence to the lungs, back again to the heart; from thence

into the aorta, and then distributed tiirough the system. Now it is not too much to suppose

that, during this transit, some portion of the poison might be decomposed, or thrown out of the

system, before it could arrrive at tlie spinal marrow : and even if ihi^ were not the case, this

organ could only receive a small quantity of the poison contained in the system; namely, that

sent by the vertebral to the spinal arteries. Hence we ought to expect that a poison thrown
into the arteries will operate less powerfully than when thrown into the veins, unless it be into

the arteries supplying the parts on which the poison acts. Moreover, as an anonymous reviewer

[Sir David Barry?] has observed, (Lond. Med. and Phys. Journ. vol. Ixiii.) it is to be recollected,

that as the carotid artery, in its healthy state, is little more than one-fourth of the caliber of the

vessels carrymg blood directly to the brain, consequently the dog not inoculated was subject

to the influence of one-fourth only of the quantity of the poison which was conveyed to the

hrain alone of the inoculated animal. Fartliermore, I would add, that it is not too much to

suppose that the circulation of the blood through the tube would not be so free as through the

artery. Another objection to this experiment has been raised by Mr. Blake, {Edinb. Med. and
Surg. Journ, vol. liii. p. 48,) who asserts, that as "soon as the poison begins to exert its influence

on either animal, the pressure in its arterial system will be diminished; and thus, far from the

blood containing the poison being sent to the brain of the sound animal, the only effect of the

arrangement will be to cause a reflux of pure blood from the arteries of the sound dog into those

of the poisoned one."

How DO Medicines and Poisons, which have entered the blood-vessels,

AFFECT DISTANT ORGANS?—Viewing the question theoretically, we can conceive

three ways, by one or more of which remote parts might become affected after

medicinal globules have passed into the blood.

1. By modifying or altering the properties of the bloody and thereby unfitting

itfor carrying 071 the functions of the body.—Although no facts are known, which

can be regarded as absolutely proving that the action of medicines or poisons is

primarily on the blood, yet none I believe are inconsistent with such a notion in

all cases, while several strongly favour it: and it has been justly observed by
Andrai, (T/-m^z5e on Pathological Anatojuy., translated by Drs. Townsend and
West, vol. i. p. 642.) that "as the blood nourishes the solids, and as without its

presence they cannot support life, the state of the solids cannot but be influenced

by the state of the blood."

In the first place, it must be admitted that in many diseases the properties of

the blood are altered, and in some cases these alterations often appear to be pri-

mary ; that is, thev precede alterations of the solids.—Secondly, in some diseases

the blood acquires poisonous properties, and is capable of transmitting the affec-
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lion of the individual from whom it was taken. Thirdly, hy the use of poisons,

medicines, and particular kinds of diet, the properlifs of the blood become altered,

wljile at the same time the conditions of the solids is modified. Now, as from
the food is formed the chyle, from the chyle the blood, and from the blood the

solids, a necessary connexion must exist between the quality of the ingesla and
the condition of the solids. For facts and arguments relative to these positions,

I must refer to Andral's work before quoted.

But if medicines or poisons introduced into the torrent of the circulation act

primarily on the blood, what, it may be asked, are the effects produced ?

In some cases the action is mechanical, as when air is introduced into a vein.

" A very small quantity of air," says Magendie, [Lancet^ Nov. l.'j, 1S34.) passed

slowly into a vein, mixes with the blood, traverses the lungs, and is exhaled with

the pulmonary transpiration, without causing any remarkable accident ; but when
the quantity is increased, especially in a sudden manner, the air mixes with the

blood contained in the heart, and forms with it a foamy kind of liquid, which does

not pass readily through the capillary system of the pulmonary artery. In con-

sequence of this obstacle to the passage of the blood through the lungs, the respi-

ration and circulation become necessarily troubled, and the animal soon dies in a

state of asphyxia,—not from any pernicious action of the air on the nervous sys-

tem."* Water, when introduced into the circulation, probably acts merely as a

diluent; for though, when mixed with blood out of the body, it causes a change
in the condition of the red blood disks, we can hardly suspect that it produces a

similar effect within the blood-vessels, from the circumstance that large quantities

of water may be thrown into the veins without causing any remarkable disorder

of the system ; whereas, if the disks were altered, great disorder of the system
might be expected. Solutions of various substances (as sal ammoniac, chloruret

of sodium, carbonate of potash, sugar, &c.) produce no obvious change in the

disks out of the body.

Some substances exercise a chemical action on the blood ; as the mineral acids,

the alkalis, various metallic salts, alcohol, &c. The affinity of these agents is

principally directed to the fibrin and albumen of the liquor sanguinis, and to the

constituents of the blood disks. Hydrocyanic acid even would appear to be a

chemical agent, since it makes the blood oily, fluid, and bluish in colour. Such
substances, therefore, as exercise a chemical influence, cause speedy death when
they are thrown into the veins, unless, indeed, the quantity introduced be very

small. It is possible that organic substances may, as Dr. Christison supposes, be

decomposed in the blood, without that fluid undergoing any apparent change.

"A very striking proof of this is furnished by oxalic acid. Dr. Coindet and I,

in one of our experiments, injected into the femoral vein of a dog eight grains

and a half of oxalic acid, which caused death in thirty seconds. Here it was im-

possible that the poison could have passed off by any of the excretions; yet we
could not detect even that large proportion in the blood of the iliac vein and vena
cava, collected immediately after death. As the blood possessed all its usual pro-

perties, we must suppose that the poison underwent decomposition in consequence
of a vital process carried on within the .vessels." [Treatise on Poisons, 3d ed.

p. Ifi.) Liebig {Organic Cliemistry.) has suggested another mode by which
medicinal agents may effect chemical changes in the condition of the blood. It is

^•ell known that the acetate of potash is converted, during its passage through the

system, into carbonate of potash. Now, to undergo this alteration, it must absorb
oxygen, and set carbonic acid and water free ; and as there is no evidence that

the system yields oxygen, Liebig assumes that the change takes place in the

» For farther information On the Ivflnence of Air in the Organs of Circulation, See Dr. J. R. Cormack'e
Prize Thesis on this subject. Edin. lii'37.
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lungs. So far his opinion seems plausible. But he goes on to observe that this

change in the lungs would prevent part of the oxygen inspired from performing
its usual office: in other words, the arterializalion of the blood would be impaired.

This part of the explanation seems to me improbable.

We can readily believe that slight chemical changes may be effected in the

blood disks, without our being able to demonstrate them: yet these changes may
be sufficient to produce great disorder of system.

It must not, however, be assumed, that agents which effect chemical changes
in the blood out of the body, or when injected into the veins, necessarily produce

the same phenomena when absorbed from the intestinal or other surfaces; for the

quantity taken up at any one time by this process is small in proportion to the

volume of the circulating fluid, and the affinities between these agents and the

constituents of the blood seem to be kept in check by the vital properties. More-
over, the affinities of these substances for organic matter are more or less satis-

fied in the alimentary tube.

As the blood is a vital fluid, medicines may effect changes in it which are nei-

ther mechanical nor chemical. Strychnia and morphia produce no obvious effect

on the blood, yet it is not impossible that they may cause some changes in its

vital condition ; and that to these part of the symptoms caused by their use are

to be referred. Here, however, all our remarks are but conjectural.

2. By pervading the structure of the organ acted on.—The usual mode of

explaining the action of medicines after their absorption is, that when they have
got into the blood, they are carried in the ordinary course of circulation to the

heart, and from thence to the lungs. Here the blood undergoes certain chemical

cha^nges, and is probably deprived of part of the medicinal particles : at least this

appears to be the case with respect to certain odorous substances. The blood,

still impregnated with medicinal particles, being returned to the heart, is trans-

mitted from thence to all parts of the system. In their passage through the tis-

sues of the different organs, it is presumed that these particles act on one or more
parts which are endowed with a peculiar susceptibility to their influence. Thus
the opiate particles are supposed to exert a specific influence on the cerebral tis-

sues ; strychnia is thought to act on the gray matter of the spinal marrow ; mer-

cury, on the salivary glands ; diuretics, on the kidneys ; and so on. Miiller sup-

poses that a change is effected in the composition of the organic matter of the

part acted on. The molecules are ultimately got rid of by the excretory organs.

On this supposition, then, the blood is merely the " vehicle of introduction."

It must be admitted that this theory, plausible as it may appear, cannot be

satisfactorily proved. We may adduce several arguments in favour of it, but

absolute proof or demonstration cannot be offered : our facts merely show the

passage of medicinal particles into the blood, and the affection of remote organs ;

but the link which connects the two phenomena cannot be, or at least has not yet

been, demonstrated. The strongest argument in favour' of this mode of explana-

tion is, that the molecules of certain medicines may be detected in some one or

more of the excreted fluids ; while, at the same time, the functions of the organs

secreting or excreting these fluids, have become influenced by the medicine.

Now, the simplest, and therefore the most plausible, explanation is, that the mole-

cules, in passing through the organ, acted on its tissue, and thus gave rise to a

functional change. The diuretic effects of nitre, alkalis, turpentine, &c., are

readily explained on this theory. Even when the affected part is not a secreting

organ, medicines have, in a few cases, been recognised in the organs on which

they act. Thus, alcohol and ether have been detected in the brain by their

smell. But when the medicinal agent is not readily detected by its physical or

chemical properties, we have not the same evidence to offer in support of this

view, which, notwithstanding, may be not the less true.
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Several objections present themselves to this explanation. Many medicinal substances may
be detected in the secretion of an organ, though no evident influence has been eJsereiscd over llie

organ itself. Thus the colouring particles of rhubarb may be recognised in the urine, although

the action of tiic kidneys does not appear to be altered ; and, therefore, it may be said, that in thoae

cases where tlic quality of the secretion is affected, we have no right to infer that it depends on

the passage of medicinal particles through the secreting vessels. But we know the susceptibility

of the same part is not the same to all medicines; for it is not every medicine which, when
applied to the stomach, produces vomiting.

It has also been said that this theory of medicines "being conveyed by the circulation to

different parts, is utterly gratuitous, and no less improbable." "What intelligence," says an

American writer, (Chapman, Elements of Therapeutics, 4lh ed. vol. i. p. 7.3.) "directs them in

this voyage of circumnavigation to the port of destination; and how, on their arrival (admitting

it to happen,) are they separated from the great mass of fluids in which they are enveloped?"

It is not supposed, on this theory, that medicines are conveyed to particular parts, but to every

part of the body in which the blood circulates. How, then, it may be replied, is it that particular

parts only are affected, since medicinal molecules are in contact with every part ? We do not pre-

tend to account for this circumstance. Every one is familiar with the fact that carbonic acid

may be applied to the stomach in large quantity with impunity; whereas, if taken into the lungs,

it acts as a narcotic poison. The urine has v(!ry little efltct on the bladder, but if introduced into

the cellular tissue, gives rise (o violent inflammation.

I liave already (p. 138) alluded to another objection to tliis theory—namely, that injuries some-

times produce the same symptoms as poisons. But it must be recollected that, in a large number
of instances, injuries do not produce the same symptoms; and in those cases where the effects of

the two are analogous, I see no difficulty in assuming that there are two modes of affecting the

nervous system. Moreover, we know that two different conditions of the brain may present the

same symptoms.
The most important objections that have been advanced against the operation of medicines

through the circulation, by local contact with the tissues, are those founded on the experiments

of Messrs. Morgan and Addison. Of all their experiments, the following are, I conceive, the

strongest against the theory under examination :

—

The jugular vein of a full-grown dog was secured by two temporary ligatures; one of which
was tied round the upper, and f,g, 55, Yig. 16. Fig. 17.
the other round the lower part

of the exposed vein. The ves-

sel was then divided between

these two ligatures, and the

truncated extremities re-con-

nected by means of a short

brass cylinder or tube (fig. 16),

within which was placed a por-

tion of woorara, of the size of ^
a grain of canary-seed (fig. 15). |#|
Both the temporary ligatures i ^5

were then removed (fig. 17),

the accustomed circulation

through the vessels was re-es-

tablished, and in forty-five se-

conds the animal dropped on

the ground, completely depriv-

ed of all power over the mus-

cles of voluntary motion ; in

two minutes, convulsions and
respiration had entirely ceas-

ed. This result was to be ex

pected, whatever theory

adopted.

Fig. 15.— The divided vein reconnected by a brass tube containing

poison. The ligatures not yet removed.

be Fig. 16.

—

Brass connecting.tube containing the poison.

Fig. 17.

—

Ligatures loosened.
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[n anotlier experiment two

Fig. 18. Fjg. 19.

temporary ligatures were applied to the jugular vein, as in the

former case. A cylinder of quill, con-

taining a little vvoorara, was then intro-

duced into the vein between the two
ligatures ; another ligature was then

applied (fig. 18), and the upper tern-

porary liga!ure removed (fig. 19). In

the space of 108 seconds after the re-

moval of the ligature, the animal drop-

ped in convulsions, as in the former

case, and expired in three minutes and
a quarter. Now, in this experiment,

the direct entrance of the poisoned

blood into the heart, &c., was pre-

vented by the lower ligature; hence, if

the poison operated by contact with the

brain, a greater length of time was ne-

cessary for its effects to be produced

;

inasmuch as the circulation was no
longer going on through the trunk of

the jugular itself, and, tt)creforc, if the

poison acted by actual contact, it must
have got into the system by the vessels

a. Cylinder of Quill contain. Ligature, d, unloosened ; of the vein.

ing poison introduced into c, remaining,
the vein by the aperture, h

;

the ligature, c, being after-

wards applied. The liga-

ture, d, not yet removed.

This experiment, however, cannot be regarded as conclusive. For although the "result is

certainly different from what might have been anticipated, on the supposition of the circulation

of the poison in the blood being essential to its action, yet we cannot regard it as a conclusion

against that supposition, unless it were shown that the poison, when the ligature above it is

removed, and wiicn it mingles itself with the stream of blood in the vein, does not taint this

blood as far back as the next anastomosing branches, and so make its way forward to the heart.

That this is not the effect of removing the farther ligature is not shown by these authors; and
their other experiments in favour of their peculiar doctrine of the mode of action of poisons, we
have no difficulty in pronouncing to be inconclusive.'" Moreover, the poison may act by diffusion.

3. By acMng on the lining membrane of the blood-vessels.—Messrs. Morgan
and Addison contend, that when poisons are "introduced into the current of the

circulation in any way, their effects result from the impression made upon the

sensible structure of the blood-vessels, and not from their direct application to the

brain itself." {^Essay, p. 60.) The proofs adduced in support of this theory are,

first, " the extreme susceptibility of the inner coat of a vein, when exposed to the

action of a poison," as shown by the experiment related above ; secondly, that

woorara acts on the brain as quickly when injected into the femoral, as when
thrown into the carotid artery; thirdly, that woorara, applied to the cut surface

of the cerebrum, caused no symptoms of poisoning; fourthly, that by establishing

a complete double circulation between the carotids of a poisoned and of a sound
dog, the latter does not become affected.

or all these " proofs," however, the only important, though not unobjectionable

one, is the first. The validity of the second objection has been denied by Mr.
Blake (see p. 146). The second and third are merely negative, their object being

to show that poisons do not act by pervading the structure of the part ; and to the

fourth I have before offered some objections.

In conclusion, then, I would observe, that while Messrs. Morgan and Addison

have thrown some doubt over our previously received notions on the operation

See a criticism in The British and Foreign Medical Review, vol. v. for Jan. 1837.
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of* medicines, it cannot bn admitted that they have established their own hypo-

thesis ; and farlhei' experiments are still required to settle this doubtful question.

In a recent discussion on Uic o|)er!itir)n of pois«)n«, at tlic Royal Medical and Chirnrgical

Sociolv, {Lond. Med. Gazette, June 18, 1841.) Dr. Addison admitted thai "the rcsourches of

Mr. Blake and others, had rendered the balance in some njeusurc favourable lo the theory of

absorption."

CHAPTER v.—ON THE OPERATION OF MEDICINES BY NERVOUS
AGENCY.

Messrs. Morgan and Addison contend, "that all poisons, and perhaps, indeed,

all agents, influence the brain and general system, through an impression made
upon the sentient extremities of the nerves, and not by absorption and direct appli-

cation to the brain."

The circumstances which have been adduced in favour of this view, are

—

1. The rapid action of some poisons.

2. The effects beiny disproporlionale to the facility for absorption.

3. The efTccts of several poisons being analogfous to those of severe injuries.

4. The rapidity of action not bein^ diminished by increasing^ the distance of the brain from
the part of the vascular system into which the poison is introduced.

1. The rapid operation of some poisons.—One drop of pure hydrocyanic acid,

says Magendie, placed in the throat of the most vigorous dog, causes it to fall

dead after two or three hurried inspirations. Sir Benjamin Brodie once happened

to touch his tongue with the end of a glass rod which had been dipped in the es-

sential oil of bitter almonds; scarcely had he done so, before he felt an uneasy,

indescribable sensation at the pit of the stomach, great feebleness of limbs, and

loss of power to direct the muscles, so that he could hardly keep himself from

falling. These sensations were quite momentary. In the cases now quoted, the

rapid action of the poison seems almost incompatible with the idea of their absorp-

tion. Dr. Christison (^Transactions of the Royal Society of Edinburglh vol. xiii.)

says, that two grains of conia, neutralized with thirty drops of dil^ited muriatic

acid, being injected into the femoral vein of a young dog, stopped respiration, and

with it all external signs of life, in two seconds, or three at farthest.

In this case the death appears to have been too speedy to admit of the supposi-

tion that the effect occurred in consequence of the direct contact of the poison

with the brain or spinal marrow.

Mr. Blake {Edinh. Med. and Surg. Journ. vol, liii. p. 35.) has mot this argument by de-

claring that poisons are not instantaneous in their action, but that sufficient time always

elapses between the application of a poison and the first symptom of its action, to admit of its

contact with the tissue which it aflTects. Tiius he found, that after half a drachm of concen-

trated hydrocyanic acid had been poured on the tongue, eleven seconds elapsed before any
morbid symptom appeared, and death did not occur until thirty-three seconds after the ex-

hibition of the poison; and on repeating Dr. Christison's experiment, he found that fifteen

seconds elapsed after ten drops of conia (saturated with iiydroehloric acid) had been injected

into the femoral vein of a dog, before symptoms oC the action of the poison appeared ; and death

did not occur until thirty seconds after the injection. Now the time required for a substance

to be absorbed by the capillaries, and diff'u*ed through the body, may not exceed, according

to Mr. Blake, nine seconds. So that the inicrval which elapsed in the preceding experiments,

between the application and the effect, is quite sufficient to admit of the absorption and circula-

tion of the poison.

2. The effects being disproportionate to the facility for absorption.—Orfila

{Toxicologic Generale.) says that alcohol acts with much less energy when
injected into the cellular texture, than when taken into the stomach ; and, as the

power of absorption is greater in the former than in the latter part, he concludes

that the remote action of alcohol must, in the first instance, be produced by the

agency of the nerves. Opium, on the contrary, is supposed to operate by absorp-

tion, because it is more active when injected into the cellular texture than when
taken into the stomach.

VOL. I. 13
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This experiment requires repetition. Even if the result be as stated by Orfila, the inference

drawn from it is b)' no means a necessary one. As alcohol co;ijD;ulates .the blood when mixed
with this fluid, its absorption would be more active in the dilute than in the concentrated

state. Now, the secretions and contents of tlie stomach may, by diluting the alcohol, promote
its absorption.

3. The effects of some poiso7ts being analogous to those of severe injuries.—
Thus, a tetanic state is produced by Strychnia as well as by a punctured

wound.

As tetanus can be produced without the absorption of any thing, (as when it arises from the

laceration of a nerve,) it is not necessary, it has been urged, to suppose this process in the case

of strychnia, Mr. Blake {Edinb. Med. and Surg. Journal, vol. liii. p. 37.) has endeavoured to

meet this objection by suggesting that, in the first case, the disease may arise from the propaga-

tion of some pathological state from the injured nerve to the nervous centres; for were the symp-
ton)s the mere result of the local irritation of a nerve, we might expect, he observes, to produce

them at pleasure, by merely irritating the nerve ; but it is well known, he adds, that this is not the

case. The latter part of this statement is not quite correct; for Dr. Marshall Hall (On the Diseases

and Derangement of the Nervous System, p,33.3. Lond. 1841.) says, that "if one of the lateral

nerves [of the decapitated turtle] be laid bare, and pinched continuously, the muscles of the

upper extremities, as well as the lower, are forcibly contracted. This is, in my opinion, the very

type of tetanus."

4. The rapidity of action not being diminished, by increasing the distance of
the brain from the part of the vascular system into which the poison is intro-

duced.—Messrs. Morgan and Addison found, that the woorara poison produced

its effects, when thrown into the femoral artery, a few seconds sooner, than when
introduced into the carotid artery. Now, ifcontact with the brain were necessary

to the action of this poison, a longer time would be required in the former than in

the latter case for the production of any morbid symptoms.

Mr. Blake, however, asserts, that in his experiments he found that the nearer to the nervous

centres is the part of the vascular system into which the poison is introduced, the more rapid

is its action.

CHAPTER VI.—OF THE PARTS AFFECTED BY THE REMOTE ACTION
OF MEDICINES.

The remote effects of medicines consist of alterations in the blood, or in the

functions of one or more organs more or less distant from the parts to which these

agents were applied. Although an alteration of function presupposes an organic

change, yet the latter is not always obvious.

A medicine may affect a distant organ directly or indirectly. The stupor

caused by Opium is presumed to arise from the direct influence exercised by this

drug over the cerebrum, since it cannot be otherwise accounted for. The con-

vulsions produced by Strychnia, on the other hand, depend on the influence which
this agent exercises over the true-spinal or excito-motory system, and to its

indirect action on the muscles.

Some medicinal agents and poisons confine their direct remote influence prin-

cipally to one organ, and indirectly disorder the functions of other organs, through

the relations which exist between the affected organ and other parts of the body.

Strychnia is an example of this kind. In some cases, however, poisons appear

to exercise a direct influence over several temote parts. Arsenic and Mercury are

agents of this kind.

The intimate relations which exist between the different organs and functions,

make it exceedingly difficult, and, in many cases, even innpossible, to distinguish

between the direct and the indirect influence of a medicine. In the following

examples, of parts and functions affected by medicines, this distinction has not

been attempted.

1. Th^ Blood.—We can readily believe that some agents may affect the whole

system by altering the qualities of the blood. I have already (See p. 141.)

adduced several reasons for believing, that changes are induced in the condition

Df the circulating fluid by some medicinal substances. Jf this be admitted, we
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can then readily understand how these agents aflect the general system. " In

fact, when all the tissues thus receive a vitiated blood, is it not consistent with

sound physiology to admit, that their regular modes of vitality, nutrition, and

secretion must bo more or less deeply modified? We must either admit this

conclusion, or deny the influence which, according to every physiologist, the

blood exerts over each solid. It may, then, happen that one or more organs

are afTected in a more decided manner tlian the rest, and there may thus be pro-

duced in them various lesions that are only accidental and secondary; but it is

not in these lesions the origin of the affections lay; it is not on them all the

symptoms depend; nor, lastly, is it to them alone we are to have recourse, to

throw a light upon the true nature of the disease, as well as upon the treatment

proper to be pursued." (Andral, Pathol. Anat.^ by Drs. Townsend and West,

vol. i. p. 663.)

It is probable that Mercury, the Alkalis, and many other agents, affect the qua-

lily of the blood.

2. Cerebral and True Spinal Systems.^—Substances which promote sleep,

as Opium, or prevent it, as Green Tea ; or which disorder the mental faculties,

as Alcohol ; or which impair sensibility,'^ as Belladonna and Aconite, act on the

cerebral system. Those agents which cause convulsions, as Strychnia; or para-

lysis, as Conia, affect the true spinal system.

3. Muscular System.— If the tone and irritability of the muscular fibre be,

as it probably is, a direct function of the true spinal system, agents which affect

these properties should properly be classed in the preceding division. At present,

however, it is convenient to consider them under a separate head. Opium, Alco-

hol, Conia, and many other agents, diminish the irritability of the muscular fibre;

while Strychnia and Brucia increase it. The substances denominated Tonics,

increase the firmness and elasticity of muscles.

4. Circulatory System.—The action of the organs concerned in the circu-

lation of the blood is affected by medicines, principally through the agency of the

nervous system. Foxglove and Tobacco diminish the force of the circulation

;

while Alcohol, used in moderation, augments the volume and frequency of the

pulse. Lead has a constringing effect on the blood-vessels. The temperature of

the body is raised by agents which excite the circulation, and, vice versd^ it is

reduced by those which lower the action of the vascular system. Diluted Acids

and the Neutral Salts of the Alkalis appear to check preternatural heat, and they

are, in consequence, denominated Refrigerants. Some other agents, probably,

affect the calorific function by influencing respiration.

5. Respiratory System.—The action of the muscles of respiration is affected

by those agents, already referred to, which either augment or lessen the irrita-

bility of the muscular system generally. Laennec^ supposed, and probably with

truth, that some cerebro-spinants [e.g. Belladonna and Stramonium) diminish the

necessity of respiration. It is not improbable that certain medicines may, by
their presence in the blood, retard or promote the process of respiration, [i. e.

the changes which the blood suffers in the lungs). Liebig has suggested that the

vegetable salts of the Alkalis (as the Acetate of Potash) do this, as 1 have already

explained. (See p. 141.) The sensibility of the membrane lining the aerian

passages is diminished by Opium and some other cerebro-spinants. The prepa-

rations of Lead, as well as Opium, check the secretions of this part;—while

some substances, denominated Expectorants, appear at times to promote it. In

diseases of this membrane, we sometimes find the vital actions of the part modified

by agents (such as Ipecacuanha and Senega) which, although they are usually

denominated expectorants, do not always produce any evident increase in the

' These terms are used in the sense assigned to them by Dr. Marshall Hall, (see liis work On the Diseases
and Derangement of the J^ervous System. Lond. 1841.)

"i Bi'Iliiilorma causes dimness of sight : Aconite is a topical benumber of the nerves of touch.
^ .3 Treatise on the Diseases of the Chest, translated by Dr. J. Forbes, pp. 77 and 99. Lond. 1827.
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secretions of the bronchial membrane. Emetic Tartar and Corrosive Sublimate,
when used in poisonous doses, occasion an inflammatory condition of the pulmo-
nary tissue.

6. Digestive System.—The sensibility and the secretions of the gastro-intes-

tinal membrane are diminished by Opium. Mercury, on the other hand, promotes
the secretions of this part. It especially affects the salivary glands and the mouth,
causing salivation; and, when used in iaVge quantities, ulceration and sloughing.

Belladonna and Stramonium (as well as Hyoscyamus) produce dryness of the

fauces; and, when given in poisonous doses, diminish or even destroy the power
of deglutition. Many substances, denominated Emetics, occasion vomiting: some
of these, as Mustard, do so by their acridity ; others, as Ipecacuanha and Emetic
Tartar, by a specific influence over the stomach. The digestive process is readily

affected by medicines. Opium checks it, and allays hunger; Condiments and
the Bitter Tonics, under some circumstances, promote the appetite and digestion.

In some disordered conditions of the stomach, we have several medicines which
often exercise a remarkably beneficial influence. Thus, Hydrocyanic Acid, Cre-

osote, Trisnitrate of Bismuth, Magnesia, Calumba, and Effervescing Liquors, fre-

quently allay vomiting and stomach pain. Purging is effected by the substances

denominated Cathartics; and constipation by Opium. Mercury increases the

secretion of the liver (and of the pancreas?).

7. Urinary System.—The sensibility of the organs composing this system is

diminished by Opium, and its alkali Morphia, which cause relaxation, and, in

extreme cases, paralysis of the muscular fibres of the bladder and ureters.

Strychnia increases the irritability of the muscular fibres of the bladder. Can-
tharides occasions irritation, and, in large doses, inflammation of the bladder.

Several Volatile Oils (as those of Copaiba, Turpentine, Cubebs, &c.) affect the

mucous membrane of ihe urelhra and hiaddpr, and relieve, or cure, blennorrhagia

of these parts. Uva Ursi, Buchu, and Pareira brava, evince a controlling influ-

ence over some morbid conditions of the vesical mucous membrane. The Tinc-

ture of the Sesquichloride of Iron sometimes relieves spasmodic stricture of the

urethra. Drastic purgatives, especially those acting on the lower part of the

bowels, irritate the urinary organs, especially the bladder. The secretion of the

kidneys is augmented by certain substances, denominated Diuretics, and is les-

sened, in diabetes, by Opium. The Alkalis, Acids, certain Neutral Salts, Oil of

Turpentine, &c., modify the quality of the urine.

8. Sexual System.—Ergot of Rye excites contractions of the uterus, by which
matters contained in the cavity of this viscus are expelled. Savine operates as a

stimulant to the blood-vessels and excretory apparatus of the uterus, and thereby

acts as an emmenagogue. Opium dulls the sensibility of the sexual organs.

Phosphorus and Cantharides have long been regarded as venereal excitants.

Strychnia is said to possess a similar power.

9. Secreting and Exhaling Organs.—Mercury, the Alkalis, and Iodine,

augment the activity of the secreting and exhaling organs. The Oleo-Resins, and
the Balsams, stimulate the mucous surfaces. Opium diminishes the mucous secre-

tions. Diuretics promote the secretion of urine—Diaphoretics the cutaneous

exhalation—Sialogogues the saliva and buccal mucus—Emmenagogues the cala-

raenia—Expectorants the bronchial secretion, &c.

CHAPTER VII.—OF THE GENERAL NATURE OF THE EFFECTS OF
MEDICINES.

The vital actions of the system may be either changed or annihilated by me-
dicines and poisons. The changes may be quantitative or qualitative. Agents

which merely augment or lessen vital activity, effect quantitative changes, and
are termed, raspecUwely^ stimulants and sedatives; while those which alter the

nature of vital action occasion qualitative changes, and are the true alteratives.
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Agents which destroy the essential composition of an organized tissue, destroy or
annihilate vital action.

1. Stimulants.—These agents are of two kinds: general vital stimuli^ and
special stimuli. (Mijller's Physiology^ by Baly, vol. 1, p, 59.)

a. General Vital Stiranli.—These are agents whose constant operation is essen-

tial to the maintenance of life. They are caloric, water, atmospheric air, and
nutriment. They support life by effecting constant changes in the composition of
the organized body.

/3. Special Stimuli.—These agencies vivify or strengthen only under certain

conditions. They '* produce this effect by restoring the composition of the organ
by their ponderable or imponderable influence, or by so changing its composition

that the renovation by the general vital stimuli is facilitated. All this, however,

depends on the state of the diseased organ ; and the cases in which the so-called

stimulant and tonic remedies have really their supposed effect, are very rare.*'

Special stimuli may be arranged in three groups, according as their principal

action is on the nervous system, the circulatory system, or the gastro-enteritic

organs.

1. Nervous Stimuli, e. g. Alcohol.

2. .Cardiaco-vascular Stimuli, e. g. Ammonia.
3. Gastro-enteritic Stimuli, c. g. Spices.

2. Sedatives.—These are agents whose action is the reverse of that of stimu-

lants ; hence they have been termed Contra'Stimulants. Cold is the most une-

quivocal sedative. Aconite is a sedative with regard to the sensitive nerves
;

Digitalis, to the cardiaco-vascular organs.

3. Alteratives.—These are neither stimulants nor sedatives merely. They
give rise to some alteration in the nature or quality of vital action, probably by
effecting a change in the composition of the organic tissues. This class includes

nearly the whole of the articles comprising our Materia Medica.

1. Brunonian Theory.

Dr. John Brown {The Works of Dr. John Brawn^ by Dr. W. C. Brown.

Lond. 1804.) supposed that all living beings possess a peculiar principle, termed

excitability^ and which distinguishes them from inanimate bodies. The agents

which support life are termed exciting powers ; and tiiese, acting upon the excita-

bility, maintain life; in the language of Brown, they produce excitement. What-
ever can modify the excitability, and produce a greater or less degree of excite-

ment, are termed stimulant powers: these are either universal or local. When
the exciting powers act moderately, health is produced : when they act with too

great energy, they cause indirect debility: when with too little, they produce

direct debility. According to this doctrine, all medicines are stimulants, and

differ from each other in little more than the degree in which they exert their

stimulant power : moreover, they cannot cause exhaustion (of the excitability)

except by an excessive action ; in other words, by producing previous over-excite-

ment.

Considered in a therapeutical point of view merely, the following objections present themselves

to this theory :

—

1. Many agents produce exhaustion without previously occasioning any obvious over-excite-

ment (as the respiration of sulphuretted hydrogen or hydrocyanic acid gas).

2. Medicines differ from each other in something more than the degree of their power; com-
pare together the effects of foxglove, ammonia, hydrocyanic acid, cinchona, mercury^ alcohol,

elatcrium, and opium, and the truth of this remark will be obvious.

3. The great majority of our medicines act neither as stimulants nor sedatives merely; they

alter the quality of the vital actions : and this alterative effect has been quite overlooked by the

Brunonians.

13*
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2. Doctrine of Contra-Stimulus.

(New Italian Doctrine.)

This doctrine is a modification of the preceding. It was advanced about the

commencement of the present century by Rasori and Borda, and was subse-

quently adopted by Tommasini and some other distinguished Italian physicians.

It admits two classes of medicines, the one called stimulants or hypersthenics^—
the other, contra-stimulants or hyposthenics. The first exalt, the second depress,

the vital energies. Hence this doctrine obviates one of the objections to the hy-

pothesis of Brown, since it admits the existence of agents possessing a positive

power of reducing vital action.

The following is Professor Giacomini's* arrangement of medicines:

—

Class I.

—

Hypersthenics.

Order 1. Cardiaco-vascular Hypersthenics. Ammonia and its Carbonate.

Order 2. Vascularicardiac Hypersthenics. The Ethers.

Order 3. Cephalic Hypersthenics. Opium, Morphia, and Narcotina.

Order 4. Spinal Hypersthenics. Alcohol, Rum, Cherry Spirit, and Wine.
Order 5. Gastro-enteritic Hypersthenics. Volatile Oil, Cinnamon, Cloves, and Nutmegs.

Class II.

—

Hyposthenics or Contra-Stimulants.

Order I. Cardiaco-vascular Hyposthenics. Hydrocyanic Acid, Laurel Water, Bitter Almonds,
Peach Leaves and Flowers, Black Cherries, Cantharides, Digitalis, Squills, Col-

chicum, White Hellebore, Cebadilla, Camphor, Peppermint, Sage, Chamomile,
Venice Turpentine, Balsam of Copaiva, Juniper, Carbonic Acid, Nitre, Acetate of
Potash, and Asparagus.

Order 2. Vasculari-cardiac Hyposthenics.
Sect. ]. Arterial Vascular Hyposthenics. Antimonials, Aconite, Ipecacuanha,

Elder Flowers, Dulcamara, Sarsaparilla, Guaiacum, Sulphur, Sulphu-
ret of Potash, Sulphuretted Mineral Waters, Ergot of Rye, Cinchona,
Willow Bark, Iceland Moss, and Iron.

Sect. 2. Venous Vascular Hyposthenics. Sulphuric, Nitric, Hydrochloric, and
Nitro-muriatic Acids, Chlorine, Oxalic, Citric, Acetic, and Boracic Acids,
Mustard, and Scurvy-Grasis.

Order 3. Lymphatico-glandular Hyposthenics. Mercurials, Iodine, Burnt Sponge, Bromine,
Chloride of Barium, and Hemlock.

Order 4. Gastric Hyposthenics. Bismuth, Quassia, Calumba, Wormwood, Wormseed, Gen-
tian, Taraxacum, and Bitters.

Order 5. Enteritic Hyposthenics. Tamarinds, Cassia, Prunes, Manna, Fixed Oils' of Al-
monds, Olives, Linseed, and Castor, Cream of Tartar, Sulphates of Magnesia, Pot-
ash, and Soda, Carbonate of Magnesia, Senna, Rhubarb, Jalap, Aloes, Scammony,
Purgative Elixir, Gamboge, and the Oils of Caper, Spurge, and Croton.

Order 6. Cephalic Hyposthenics. Belladonna, Stramonium, Henbane, and Tobacco.
Order 7. Spinal Hyposthenics. Sirychnia, Nux Vomica, St. Ignatius's Bean, Toxicodendron,

Lead, Arnica, Asafoetida, and Valerian.

Contra-stimulants obviate or counteract the effects of stimulants. Thus, Wine
being universally admitted to be a stimulant, those agents which relieve the ine-

briation produced by it are denominated contra-stimulants. Reasoning thus,

the supporters of this doctrine deny that purgatives stimulate the stomach or

intestines ; for though they evacuate the contents of the alimentary canal, yet

their general efl^ects are depressing. If it be objected, that their continued use
causes inflammation, it is answered that the same effect is produced by the most
powerful contra-stimulant,—cold ; and they account for it by ascribing it to reac-

tion, which, though a consequence of contra-stimulus, is not directly caused by it.

' But, by the same process of reasoning, it would not be difficult to show that some
of the substances which the Italian physicians denominate stimulants (as Opium),
are really contra-stimulants, since they are frequently useful in relieving excite-

ment. Indeed, the supporters of this doctrine are by no means agreed among

* TVaUatofilosoJUosperimeiUale dei Soccorsi Terapeutici. Padova, 1833-36.
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themselves as to tlio stimulant or conlra-stimulanl quality of certain medicines;

for some of them regard Cinchona as belonging to the class of stimulants, others

to that of contra-stimulanls.

It will be obvious, from the preceding remarks, that the supporters of the doc-

trine of contra-stimulants disregard, or overlook, the physiological or immediate

effects of medicines, but direct their sole attention to the secondary effects or con-

sequences, which are uncertain, and often accidental ; for many of the agents de-

nominated contra-stimulants do not always, or even frequently, relieve excitement,

but often have the contrary effect. The founders of this doctrine have, therefore,

assembled under the same head, substances causing the most dissimilar and op-

posite effects ; while they have separated others whose general operation is very

analogous. They assume the existence of certain diseases, which they call Sthe-

nic, because they are produced by too much stimulus, and admit the existence of

contra-stimulants, because certain agents sometimes, or frequently, relieve this

state. In other words, they judge of the nature of a disease by the effect of the

curative means, and of the virtues of medicines by the nature of diseases. So
that if a disease, now supposed to be Sthenic, should hereafter prove to be Asthe-

nic, the medicines used to relieve it would immediately pass from the class of

contra-stimulants to that of stimulants !

But the most important objection to the doctrine of contra-stimulus is, that its

supporters have totally overlooked that alterative action which nine-tenths of the

most important articles of the Materia Medica evince. When we attentively

watch the effects of medicines, it will become manifest that few of them excite or

depress merely. Their most characteristic property is that of changing or alter-

ing the quality of vital action; and, among the more active of our medicinal

agents, scarcely two agree in producing the same kind of alteration. This defect

in the doctrine of contra-stimulus equally applies to the doctrine of Brown ; and
appears to me to be fatal to both hypotheses.

There is, however, one part of the doctrine of contra-stimulus which is inte-

resting, since it has led to some useful practical results. It is asserted, that the

doses of contra-stimulants should be proportioned to the degree of excitement ; and

that, when inflammatory action runs high, the patient can bear very large doses

without any obvious evacuation ; the disease being subdued wholly by the contra-

stimulant effect upon the solids of the body. This asserted capability of bearing

increased doses has been denominated Tolerance o{ medicines; and has led to

the employment of medicines in much larger doses, and at shorter intervals, than

were previously ventured on ; and in the case of Emetic Tartar, the practice has

proved highly successful. But, if the hypothesis were true, the tolerance ought

to decrease as the disease declines; which certainly does not hold good with re-

spect to Emetic Tartar, as will be hereaffer mentioned. The truth appears to be,

then, that many medicinal substances may be administered with safety, and, in

certain maladies, with advantage, in doses which were formerly unheard of; and
for this fact we are indebted to the founders of the doctrine of contra-stimulus.^

It must be admitted, however, that the effects of blood-letting, as observed in dif-

ferent diseases, favour the notion of the supporters of contra-stimulus with respect

to the tolerance of remedies. It is well known that in certain maladies, as conges-

tion or inflammation of the brain, large quantities of blood may be abstracted with-

out causing syncope, and not only with impunity, but with benefit. In this case,

therefore, the disease appears to confer a protective influence,—in other words,

the slate of excitement increases the tolerance of the remedy. But, on the other

hand, in fever, intestinal irritation, dyspepsia, and cholera, the abstraction of a

much smaller quantity of blood is attended with syncope ; so that these maladies

» For farther informaiion respecting the doctrine of contrastiiinilus, see Delia Jfova Dottrina Medica
Italiana. Prolusione alle Lezioni di clinica medica per VAiino scolastico 181G—1817, del Professore Tommaaini.
Firenze, 18J7. Quarterly Journal of Foreign and British Medicine and Surgery, vol. iv. p. 213, Lond. 1822 ; The
Edinburgh Medical and Surgical Joiirno/, vol. xviii. p. 60(5; and The Lancet, vol. ii. for 1837-38, p. 696, .770,

and 862.
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appear to diminish the tolerance of blood-letting. Dr. Marshall Hall has laid great

stress on these facts, ^ and proposes to employ blood-letting as a diagnostic to dis-

tinguish irritation from inflammation. Thus when we are doubtful whether a

disease is encephalitis or intestinal irritation, ho says " we must prepare the arm,

open a vein, and then place the patient upright, and let the blood flow until the

lips become pallid; if the case be encephalitis, an extreme quantity of blood will

flow, even thirty or forty ounces, or more, before there is any appearance of syn-

cope; if it be intestinal irritation, syncope occurs before one-fourth of that quan-

tity of blood has left the circulating system."^

Thus assuming the degree of tolerance of blood-letting in health to be 3xv., he says the aug-

mented tolerance in congestion of the brain will be 3x1.-1.—in inflammation of the serous and
synovial membranes, 3xxx..xl.—in inflammation of the parenchyma of organs, 3.vxx.—and in

inflammation of the skin and mucous membranes, 3xvi. The diminished tolerance in fevers

and eruptive fevers, he fixes at 3xij.-xiv. — in delirium tremens and puerperal delirium, at

3x.-xij. — in laceration or concussion of the brain, and in intestinal irritation, at 3viij.-x, — in

dyspepsia and chlorosis, at 3viij.—and in cholera at 3vi.^

But though I admit the general fact that some diseases augment, while others

lessen the tolerance of blood-letting, yet I am by no means prepared to admit all

the inferences which Dr. Hall has drawn from this. The distinction which he

sometimes makes between irritation and inflammaiion, is oftentimes more ideal

than real ; as when he endeavours to show that the pleurisy caused by broken

ribs is rather irritation than inflammation.* And, moreover, while we may fairly

doubt whether blood-letting is capable of distinguishing inflammation from irrita-

tion, the propriety of resorting to so powerful an agent in doubtful cases, is fairly

questionable. " In my opinion," observes my friend Dr. Billing, " before such

a decided step is adopted, the physician ought to have made up his mind as to

what is the na'ture of the disease." (^First Principles of Medicine, p. 67, foot

note, 4th ed. Lond. 1841.)

CHAPTER VIII.—ON THE CIRCUMSTANCES WHICH MODIFY THE EFFECTS
OF MEDICINES.

The circumstances which modify the effects of medicines may be arranged
under two heads ; those relating to the medicine, and those relating to the or-

ganism.

1. Relating to the Medicine.—Under this head are included,

—

a. State of Aggregation.—The state of aggregation of a medicine modifies the

eflTect. Thus Morphia is more active in solution than in the solid stale.

b. Chemical Combination.— The soluble salts of the vegetable Alkalis are

more active than the uncombined alkalis, and vice versa, the insoluble salts are

less active. Lead and Baryta are rendered inert by combination with Sulphuric

Acid.

c. Fharm,aceutical Mixture.—The modifications produced by medicinal com-
binations have been very ably described by Dr. Paris. [Pharmacologia, 6th ed.

vol. i. p. 267.) The objects to be obtained, he observes, by mixing and com-
bining medicinal substances, are the following:

—

I. To promote the action of the basis or principal medicine

:

—
et. By combining together several forms or preparations of the same substance; as when

we conjoin the Tincture, Decoction, and Extract of Cinchona in one formula.

y8. By combining the basis with substances which are of the same nature, that is, which
are individually capable of producing the same eflTect, but with less energy than when
in combination with each other : as wiien we prescribe a compound of Cassia Pulp
and Manna.

* Researches principally relative to the Morbid and Curative Effects of Loss of Blood. 1830.
a On the Diseases and Derangements of the J^Tervous System, p. 352. Lond. 1841.

3 Introductory Lecture to a Course of Lectures on the Practice of Physic: delivered at the Medical School in ^l-
dersgate Street, p. 42. LonHon [I834.J

* Lancet, Nov. 4, 1837; and Principles of Diagnosis, and of the Theory and Practice of Medicine, p. 355. Lond.
1837.
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y. By combining the basis with Bubslances of a different value, and which do not exert any

chemical influence npon it, btit are found, by experience, to be capable of rendering the

stomach, or pystcm, or any particular firnan, more susceptible of it« action : bb when we
combine Mercury with Antimony and Opium, to increase the activity of the former.

II. To correct the operation of the basis, by obviating any unpleasant effects it might he likely to

occasion, and which would pervert its intended action, and defeat the object of its exhibition.

a. By mechanically separating, or chemically neutralizing, the offending ingredient ; as by
digesting Cetraria Islandica in an alkaline solution, in order to remove the bitter prin-

ciple, and to enable us to obtain a tasteless, but highly nutritious fecnla.

0. By adding some substance capable of guarding the stomach or system against its delete

rious effects; as when we combine Aromatics with Drastics, to correct the griping quali-

ties of the latter;—or Opium with Mercurials, to prevent the latter affecting the bowels.

III. To obtain the joint operation of two or more medicines.

A. By uniting those substances which are calculated to produce the same ultimate resultp,

although by totally different modes of operation : as when we combine Digitalis and

Potash to produce diuresis,—the first acting on the absorbents, the second on the secret-

ing vessels of the kidneys.

0. By combining medicines which have entirely different powers, and which are required to

obviate different symptoms, or to answer different indications: as when we combine

Opium and Purgatives in painter's colic,—the first to relieve the spasm, the second to

evacuate the contents of the intestinal canal.

IV. To obtain a new and active remedy not afforded by any single substance.

St. By combining medicines which excite different actions in the stomach and system, in

consequence of which new or modified results are produced : as when we combine Opium
(a narcotic) with Ipeeacuanha (an emetic) to obtain a sudorific cnmpnnnd.

/3. By combining substaners which have the property of acting chemically upon each other;

the result of which is, the formation of new compounds, or the decomposition of the ori-

ginal ingredients, and the developement of their more active elements: as wlieii solu-

tions of Acetate of Lead and Sulphate of Zinc are mixed to procure a solution of the

Acetate of Zinc: and when the Compound Iron Mixture of the Pharmacopoeia is prepared.

y. By combining substances, between which no other chemical change is induced, than a

diminution, or an increase, in the solubilities of the principles, which are the repositories

of their medicinal virtues: as when we combine Aloes with Soap, or an Alkaline Salt, to

quicken their operation, and remove their tendency to irritate the rectum.

V. To afford an eligible form.

A. By which the efficacy of the remedy is enhanced; as in the preparation of Decoctions,

Infusions, Tinctures, &c.
)g. By which its aspect or flavour is rendered more agreeable; as when we exhibit medi-

cines' in a pilular form, or when we exhibit them in a state of effervescence.

y. By which it is preserved from the spontaneous decomposition to which it is liable; as

when wc add some spirituous tincture to an infusion,

d. Organic peculiarities—Vegetables have their medicinal properties conside-

rably modified by the nature of the soil in which they grow, by climate, by culti-

vation, by age, and by the season of the year when gathered.

e. Dose.—The modifications produced in the effects of medicines by difi^erences

of dose, are well seen in the case of Opiiim, Mercurials, and Turpentine.

2. Relating to the Organism.— [Jnder this head are included several cir-

cumstances, of which the most important are the following:

—

a. Age.—One of the most distinctive characters of organized beings is that of

undergoing perpetual mutation during the whole period of their existence; thus

constituting the phenomena of age. In order the better to appreciate these

changes, the life of man has been portioned out into certain periods of ages, as

they have been termed, though as these pass imperceptibly into each other, there

is no absolute or fixed distinction ; and, consequently, the number of these periods



Years. 25 20 15 14 13 12

Doses. 40 35 30 29 28 27

Months. 11 10

Doses. 9
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has not been generally agreed on; some admitting only three, others four, five,

six, seven, or even eight; the most popular number being seven.

Each period of life is characterized by certain conditions of the solids, by par-

ticular states of the functions, by a tendency to certain diseases, and by a different

susceptibility to the influence of medicines.

The effects of medicines are modified both quantitatively and qualitatively, by
the influence of age. Hufeland [Lehrhuch der allgemeinen Heilkunde^ p. 84, 2*^

Aiifi. Jena, 1830.) has drawn up the following scale for different ages :

—

11 10 987654321
26 25 24 23 22 21 20 18 16 13 10987654321J
8 7 6 5 4 2 1

Suppose the dose at the end of the first year to be 1, then at the fifth it wili be 2,

at the fifteenth 3, and at the twenty-fifth 4. In the above table the dose for an
adult is supposed to be 40 grains. Dr. Young {^Introduction to Medical Litera-

ture, p. 453, 2d ed. Lond. 1823.) gives the following rule for determining the

doses for children under twelve years of age;—"the doses of most medicines

must be diminished in proportion of the age to the age increased by 12. For

example, at two years old, to \ z=-—^^ At twenty-one, the full dose may be

given." But no rule is of much value, as the degree of developement is very un-

equal in different children of the same age. Moreover the rule that applies to one
medicine will not hold good with respect to others. This is particularly obvious

in the cases of Opium and Calomel : the first must be given to children with the

greatest caution, and in excessively small doses, whereas the second may be given

to them almost as freely as to adults. Acetate of Lead, Nitrate of Silver, Arso-

nious Acid, and some other metallic compounds, ought, pprhaps, never to be pre-

scribed internally for infants.

b. Sex—The sex has an influence in the operation of medicines. Females
differ from males in greater susceptibility of the nervous system, more excitability

of the vascular system, and less energy or power in all parts. In these respects,

indeed, they approach children. Women, therefore, require, for the most part,

smaller doses of medicinal agents than men.
The periods of menstruation, pregnancy, and lactation, are attended with pecu-

liarities in relation to the action of medicines. Drastic purgatives should be

avoided during these states, especially the first two. Agents which become ab-

sorbed, and thereby communicate injurious qualities to the blood, are of course to

be avoided during pregnancy and lactation, on account of the probable ill effects

on the offspring.

c. Mode of life: Occwpation.—These circumstances affect the susceptibility of

the whole organism, or of different parts, to the influence of external agents.

d. Habit.—The habitual use of certain medicinal or poisonous agents, espe-

cially narcotics, diminishes the influence which they ordinarily possess over the

body. Of the truth of this statement we have almost daily proofs in those who
are confirmed drunkards, chewers and smokers of tobacco, and opium-eaters.

Instances of the use of enormous doses of opium, with comparatively slight effects,

will be found in every work on pharmacology. One of the most remarkable I

have met with, is that related by G. V. Zeviani.* A woman of the name of Gal-

vani, during a period of thirty-four years, took more than two civt. of solid opium 1

1

When nineteen years old she fell down stairs, and divided her urethra by a knife.

Although the wound healed, she was unable to pass her urine in the usual way,

but vomited it up daily with excruciating pain, to relieve which, she resorted to the

use of opium, the doses of which were gradually increased to 200 grains daily.

' Sopra un vomito Urinoso, in the " Memorie di Matematica e Fisica della Societa Jtaliana." Verona, t. vi.

1792- 4, p. 93,
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Dr. Krcysigr (British and Foreign Medical Review, vol. ix. p. 551. Lond. 1840.) lias re-

cently published a case of vomiting of a urinous liquor.

The influence of acrid or irritating substances is but little diminished by repe-

tition,—a remark which applies especially to bodies derived from the mineral

kingdom. There are, indeed, a few instances illustrative of the eflect of habit

in lessening the sensible influence of inorganic agents, but their number is small.

The most common is the tolerance obtained by the repeated use of Tartar Emetic
in peripneumonia.

Several atlennpts have been made to account for the effect of habit. Some ascribe it to an
increased power acquired by the stomach of decomposing- the medicinal agent,—an explana-

tion adopted, in the ciisc of poisons, by Dr. Christison, {Treatise on Poisons.) and which he
illustrates by reference to the increased facility acquired by the stomach of digesting substances

which had at first resisted its assiniilalivc powers. If this explanation were correct, we ought
to observe the effect of habit principally when substances are swallowed, and little, or not at

all, when they are applied to a wound, to the cutis vera or other parts unendowed with diges-

tive powers, and opium ought to have its usual effects in ordinary doses, on application to any
part of the body of an opium eater, except to his stomach. Mailer, (0/>. Cit. p. 60.) as I have
i)efore noticed, (See p. 127.) ascribes a great number of instances of habituation to the sub-

stance affecting the composition of arf organ, and losing its influence by saturation, while the

part may still be susceptible of the action of another agent. But a strong objection to this

hypothesis is, that the effect of habit is observed principally in the case of narcotic vegetables,

and is scarcely perceived in inorganic substances which evince the most powerful affinities

for inorganic principles. The same piiysiologist ascribes part of the phenomena observed in

the effects of habit, to the excitability of the organ being deadened by the stimulus being too

often repeated.

. e. Diseased conditions of the body.—Diseases of various kinds sometimes

have a remarkable influence in modifying the effects of medicines ; a fact of con-

siderable importance in practice. One of the most striking instances is that of

Opium in tetanus. A scruple of this substance has been given at one dose, and
repeated every two or three hours for several days, without any remarkable effects

being produced. The late Mr. Abernethy mentions in his lectures, (^Lancety vol.

v. 1824, p. 71.) a patient who had tetanus from a wound which he received at

the time of the riots in the year 1780, to whom a scruple of opium was given

every day, besides a drachm at night. When his body was opened, thirty

drachms of opium were found undissolved in his stomach. It might perhaps be
inferred, that the diminished effect arose from the want of solution of the jnedi-

cine ; and that this was Mr. Abernethy's opinion seems presumable from his ad-

vice as to the mode of using it in this disease. " Give it," says he, " repeatedly

*in small doses, so that it may liquefy." However, that the want of liquefaction,

or solution, is not the sole cause of this diminished influence, is proved from the

fact that the tincture is also less effective in tetanus than in health.

Begin [Traite de Titerapeutique, t. ii. p. 701. Paris, 1825.) tells us, that M.
Blaise, in a case of tetanus, administered, in ten days, four pounds, seven ounces,

and six drachms of Laudanum, and six ounces, four drachms, and forty-five

grains of solid Opium ! Begin (0;?. cit. t. i. p. 113.) endeavours to explain these

facts by assuming, that the stomach acquires an increase of assimilative power,«
so that it is capable of digesting these enormous quantities of opium, in conse-

quence of which the usual narcotic effects do not take place. He supports this

hypothesis by stating, that if, during tetanus, opium be injected into the veins in

much smaller quantities, it produces its usual effects. But if this latter assertion

be correct, it does not at all warrant Begin's assumption ; and, bearing in mind
that opium administered by clysters during tetanus is less powerful than usual,

and also taking into consideration the case related by Mr. Abernethy, I think we
have evidence suflScient to warrant our non-admission of this hypothesis. All,

therefore, that can been said in the way of explanation is, that in tetanus the ner-

vous system has undergone some change, by which its susceptibility to the influ-

ence of opium is considerably diminished.
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Another example of the influence of disease in modifying the effects of medi-

cines is seen in the difficulty of causing salivaiion by the use of Mercury in fever.

I have repeatedly seen large quantities of Mercurials exhibited internally during

this disease, and in some cases accompanied with mercurial frictions without

affecting the mouth ; and, in general, such cases terminated fatally. 1 never saw
a fatal case of fever in which salivation was fuHy established ; but whether the

recovery was the consequence of the mercurial action, or the salivation of the

recovery, I will not pretend to decide, though the first is the more plausible

view.

f. Climate.—The well-known influence of climate in modifying the structure

and functions of the animal economy, and in promoting or alleviating certain

morbid conditions, necessarily induces us to ascribe to it a power of modifying

the effects of medicines. But it is difficult to obtain pure and unequivocal exam-

ples of it, in consequence of the simultaneous presence and influence of other

powerful agents.

g. Mind.—The effects of medicines are very much modified by the influence

of the mind. Hufeland {Op. cit. p. 80) knew a lady who, having conceived a

violent aversion to clysters, was thrown into convulsions by the injection of a

mixture of Oil and Miik. I have heard the most violent effects attributed to

bread pills ; which pills, the patients had been previously informed, exercised a

powerful influence over the system. Much of the success obtained by empirical

practitioners depends on the confidence which patients have in the medicines ad-

ministered.

h. Race.—Differences of race have been supposed to give rise in some cases,

to differences in the action of medicines on the body. Thus Charvet [De VAc-
tion comparee cle VOpium^ p. 59. Paris, 1826.) ascribes to this circumstance

the different effects of Opium on the Javanese and Malays (both belonging to

the Mongolian race) as compared with those produced on Europeans, Turks,

and Persians (the Caucasian race). " The Javanese," says Lord Macartney,

{Embassy to (Jliina^ vol. i. p. 263-64. Lond. 1792.) " under the influence of

an extraordinary dose of opium, becoming frantic as well as desperate, not only

stab the objects of their hate, but sally forth to attack, in like manner, every

person they meet, till self preservation renders it necessary to destroy them."

A sisnilar account is given by Raynal {^Histoire Philosophique et Politique des

Beixx Indes, t. V\ p. 359. Geneve, 1780.) of the effects of Opium on the

Malays.

i. Temperaments.—Under the denomination of temperaments are included

peculiarities affecting certain individuals, independent of race, and which consists

in disproportions in the developement or activity of certain organs, by which the

whole animal economy is influenced. The term of temperament is derived from

the Latin verb tempero, to mix together^ or to temper^ and is applied to certain

conditions of the body formerly supposed to arise from variations in the propor-

tions of the fluids of the body. Thus, when the fluids were thought to be in

•proper relative proportions, they were said to temper each other, and by so doing,

to produce a perfect temperament. When the yellow bile was supposed to be in

excess, it produced the choleric or bilious temperament ; when black bile, the

atrabilious or melancholic ; when blood, the sanguineous; and lastly, when pituila

or phlegm, the pituitous or phlegmatic. Although in modern times physiologists

do not admit these notions, yet we cannot but acknowledge that individuals do

present certain physical and functional peculiarities : and tbus the existence of

temperaments has been generally admitted, while the theory or explanation of

them has varied with the prevailing doctrines of the day.

The number of temperaments has not Ijeen agreed on ; Hippocrates admitted

four, Boerhaave e'.ght, others five. Under five heads, I think, we may include

the leading varieties, which will then stand as follows :

—
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1st. The nervous tem()#ramenf, characterized by great susceptibility of the nervous system, and
comparatively little muscular power.

2d. The santruine temperament, known by ffrent devclopement of the vascular system. The
functions are performed with considerable activity, but the slrengrth is soon exhiuistcd.

3d. The muscular temperament is characterized by great developementof the locomotive organs

(bones and muscles;) but is accompanied by diminished nervous energy.

4th. The relaxed temperament, marked by deficiency of power and imperfect performance of
all the functions, with a soft and flabby condition of the solids.

5lh. The most perfect temperament is that in which all the organs and functions are properly

balanced, and in which we have tlic greatest strength.

Each of these temperaments varies in regard to its susceptibility to the influ-

ence of medicinal agents. In the sanguine temperament, stimulants are to be

employed very cautiously : in the nervous and relaxed temperaments, evacuants

are to be used with great care.

k. Idiosyncrasy. — Under this denomination are included those peculiarities

which affect the luncfions of organs, without having any obvious relation to de-

velopement, and which are not common to a number of individuals. Its effect in

modifying the effects of medicines and poisons is, in general, to increase their

activity.
"
Thus, some individuals are peculiarly susceptible of the action of

Opium, some of Mei:cury, and others of Alcohol. The odour of Ipecacuanha will,

in certain persons, produce short and difficult respiration, approaching almost to

a paroxysm of asthma. The late Mr. Haden* has related a case in which two

drachms and a half of Tincture of Colchicum produced death : the mother of the

patient was also exceedingly susceptible of the action of colchicum even in very

small doses. In some instances the effect of idiosyncrasy is 10 diminish the

activity of the medicines. Thus some persons are exceedingly insusceptible of

the action of Mercury.

I. Tissue or Organ.—The nature of the part to which a medicine is applied,

has an important influence over the effect produced. The stomach, for example,

is much more susceptible of medicinal impressions than the skin. Opium acts

more powerfully on the system when applied to the serous than to the mucous
tissues. Carbonic acid acts ?is a positive poison when taken info the lungs, but

as a grateful stimulant when applied to the stomach. The modifications effected

by the nature of ^e tissue will be more fully noticed hereafter.

CHAPTER IX.—ON THE THERAPEUTICAL EFFECTS OF MEDICINES.

The effects produced on diseases by the influence of medicines are denomi-

nated tlierapeutical. They are sometimes termed secondary, because, in a great

majority of instances, they are subordinate to those already described under the

name of physiological.

Mode of Production.—Therapeutical effects are produced in two ways :

—

1. By the influence of a medicine over the causes of diseases.—This may Redirect

or indirect. Medicines which act directly are termed by Hufeland {Op' supra

cit. p. 19.) specijica qualitativa. As examples, the Chemical Antidotes may be

referred to. Those anthelmintics (as Oil of Turpentine,) which poison intestinal

worms, also belong to this division. If the efficacy of Sulphur in the cure of

itch depend on its destroying the Acarus Scabiei, this will be another instance of

the direct operation of an agent on the cause of a disease. As an example of a

medicine acting indirectly, I may mention the dislodgement of a biliary calculus,

contained in the ductus choledochus, by the administration of Ipecacuanha as an

emetic : or the removal, by a Purgative, of a morbid condition of system, kept

up by the presence of some depraved secretion in the bowels, the result of a

previous disease.

t Dunglison's TVanslatiou of Masendie>s Formulary, witli Notes by C. T. Pladen, Esq. p. ^9, 4tlied. Lond
1825.

VOL. I. 14
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2. By modifying the actions of one or more parts of the systeln.—In a large majority

of instances the causes of dise3ase are either not known, or they are not of a mate-
rial nature. In all such cases we administer medicines with the view of produc-

ing certain changes in the actions of one or more parts of the system, and thereby

of so altering the diseased action as to dispose it to terminate in health. Thus
inflammation of the lungs frequently subsides under the employment of nauseating
doses of Tartarized Antimony ; and Emetics will sometimes put a stop to the

progress of hernia humoralis.

The medicines belonging to this division may be arranged in two classes ; those

which are applied to the diseased part, and, secondly, those which are applied to

other parts.

a. Topical Agents.—Under this head we include Unguents or Lotions used in

cutaneous diseases, ulcers, &c. ; Gargles in affections of the mouth and throat

;

Collyria in ophthalmic diseases ; and Injections into the vagina and uterus in

affections of the urino-genital organs. In all such cases we can explain the thera-

peutic effect in no other way than by assuming that the medicine sets up a new
kind of action in the part affected, by which the previous morbid action is super-

seded ; and that the new action subsides when the use of the medicine is suspended
or desisted from. Sometimes it may be suspected that the influence which certain

medicines exercise in diseases of remote organs, arises from their particles being
absorbed, and, through the medium of the circulation, carried to the parts affected.

Thus the beneficial influence which the Turpentines occcasionally exert in

affections of the mucous membranes (as in gleet and leucorrhoea) may perhaps
be owing to a topical influence of this kind ; as also Strychnia in afl^ections of
the spinal marrow.

h. Medicines which indirectly influence diseased, action Under this head I

include all those agents operating on some one or more parts of the body, which
have a relation with the diseased part. Thus Emetics may influence a disease by
the mechanical effects of the vomiting which they, induce. Alterations in the

quantity of the food relieve diseases depending on morbid changes of the blood,

—

as when we substitute Fresh Meat and Vegetables, and the use of Vegetable

Acids, for salt provisions in scurvy. Opium relieves spasm and pain, as in colic,

and in the passage of calculi. Purgatives relieve cutaneous and cerebral affec-

tions ; Diuretics, dropsies ; Blisters, internal diseases, &c.
Fundamental Methods of Cure.—According to the homceopathists, there are

only three possible relations between the symptoms of diseases and the specific

effects of medicines—namely, opposition^ resemblance^ and heterogeneity. It

follows, therefore, that there are only three imaginable methods of employing
medicines against diseases ,* and these are denominated antipathic^ how/zopathic,

and allopathic.

1. iHtipathia.

The antipathic (so called from avrj, opposite^ and -Tfa^o?, a disease,) enantiopa-

thic, or palliative method consists in employing medicines which produce effects

of an opposite nature to the symptoms of the disease, and the axiom adopted is

^^contraria contrariis opponendar Hippocrates may be regarded as the founder

of this doctrine ; for in his twenty-second Aphorism [Aphorismi Sectio 2'^^^.) he

observes that " all diseases which proceed from repletion are cured by evacua-

tion ; and those which proceed from evacuation are cured by repletion. And so

in the rest ; contraries are the remedies of contraries."

We adopt this practice when we employ Purgatives to relieve constipation
;

Depletives to counteract plethora : Cold to alleviate the effects of scalds ; Narco-
tics to diminish preternatural sensibility or pain ; and Opium to check diarrhoea.

But Purgatives are not to be invariably employed in constipation, nor Opium
in pain. Reference must be constantly had to the cause of these symptoms. If

confinement of bowels depend on a torpid condition of the large intestines, pow-



ON THE THERAPEUTICAL EFFECTS OF MEDICINES. 159

erful purgatives may be administered with great benefit ; but if it arise from
qcute enteritis or strangulated hernia, they will probably increase both the danger
and sufferings of the patient. Again, Opium may be beneficially given to relieve

the pain of colic, but it would be highly improper in all cases of acute pain, as in

pleurisy.

The homceopathists object to antipathic remedies, on the ground that though
the primary effects of these agents may be opposite to the phenomena of a disease,

the secondary effects are similar to them. "Constipation excited by Opium
(primitive effect) is followed by diarrhcea (secondary effect) ; and evacuations

produced by Purgatives (primitive effect) are succeeded by costiveness, which

lasts several days, (secondary effect)." (Hahnemann, Organon^ § Ixi.) The
only mode of meeting statements of this kind is to appeal to experience. Is

opium ever beneficial in diarrhoea? Are purgatives useful in any instances of

constipation? The homceopalhists reply to both of these questions—No. We an-

swer— Yes. Here, then, we are at issue with them on a matter of fact.

2. Homoeopathia.
The homceopathic (so called, from ojxoio?, like or similar^ and "ra^o^, a disease,)

method of treating diseases consists in administering a medicine capable of pro-

ducing effects similar to the one to be removed, and the axiom adopted is "szme-
lia similibus curantur.''^

Hahnemann's first dissertation on homceopathy was published in 1796, in

Hufeland's Journal.* In 1805 appeared his " Fragmenta de viribus medica-

mentorum 2^osiLivis.''^ But the first systematic account of this doctrine appeared

in 1810, in a work entitled " Organon der rationellen Heilkunde.''^

The following, says Hahnemann, are examples of homoeopathic cures per-

formed iinintentionnlly by physicians of the old school of medicine :

The author of the fifth book, 'E-Tn^yjfAiwv, attributed to Hippocrates, speaks of

a patient attacked by the most violent cholera, and who was cured solely by
White Hellebore; which, according to the observations of Forestus, Ledelius,

Reimann, and many others, produces of itself a kind of cholera. The English

sweating sickness of 1415, which was so fatal that it killed 99 out of 100 affected

with it, could only be cured by the use of Sudorifics. Dysentery is sometimes
cured by Purgatives. Tobacco, which causes giddiness, nausea, &c., has been

found to relieve these affections. Colchicum cures dropsy, because it diminishes

the secretion of urine, and causes asthma in consequence of exciting dyspnoea.

Jalap creates gripes; therefore it allays the gripes which are so frequent in young
children. Senna occasions colic ; therefore it cures this disease. Ipecacuanha
is effectual in dysentery and asthma, because it possesses the power of exciting

hemorrhage and asthma. Belladonna produces difficult respiration, burning

thirst, a sense of choking, together with a horror of liquids when brought near

the patient ; a flushed countenance, eyes fixed and sparkling, and an eager desire

to snap at the bystanders ; in short, a perfect image of that sort of hydrophobia
which Sir Theodore de Mayerne, Miinch, Buchholz, and Neimicke, assert they

have completely cured by the use of this plant. When, indeed, Belladonna fails

to cure canine madness, it is attributable, according to Hahnemann, either to the

remedy having been given in too large doses, or to some variation in the symp-
toms of the particular case, which required a different specific—perhaps Hyos-
cyamus, or Stramonium. Drs. Hartlaub and Trinks have subsequently added
another homoeopathic remedy for hydrophobia—namely, Canlharides. Opium
cures lethargy and stupor, by converting it into a natural sleep. The same sub-

stance is a cure for constipation. Vaccination is a protection from small-pox, on

homceopathic principles. The best application to frost-bitten parts is Cold, either

by the use of some freezing mixture or by rubbing the part with snow. In burns

' See the Preface to the English Trans^ion of the " Organon."
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or scalds the best means of relief are exposure of the part to Heat, or the applica-

tion of heated Spirit of Wine or Oil of Turpentine.

Hahnemann thinks that it is of little importance to endeavour to elucidate, in a

scientific manner, how the homoeopathic remedy effects a cure ; but he offers the

following as a probable explanation. The medicine sets up, in the suffering part

of the organism, an artificial but somewhat stronger disease, which, on account of

its great similarity and preponderating influence, takes the place of the former ;

and the organism from that time forth is affected only by the artificial complaint.

This, from the minute dose of the medicine used, soon subsides, and leaves the

patient altogether free from disease ; that is to say, permanently cured. As the

secondary effects of medicines are always injurious, it is very necessary to use

no larger doses than are absolutely requisite, more especially as the effects do

not decrease in proportion to the diminution of the dose. Thus eight drops of a

medicinal tincture do not produce four times the effects of two drops, but only

twice: hence he uses exceedingly small doses of medicines. Proceeding gra-

dually in his reductions, he has brought his doses down to an exiguity before

unheard of, and seemingly incredible. The millionth part of a grain of many
substances is an ordinary dose ; but the reduction proceeds to a billionth, a tril-

lionth, nay, to the decillionth of a grain, and the whole materia medica may be

carried in the waistcoat pocket 1

The following is the method of obtaining these small doses :—Suppose the sub-

stance to be a solid ; reduce it to poNyder, and "mix one grain of it with ninety-nine

grains of sugar of milk : this constitutes the first attenuation. To obtain the

second attenuation^ mix one grain of the first attenuation with a hundred grains

of sugar of milk. The third attenuation is procured by mixing one grain of the

second attenuation with ninety-nine grains of sugar of milk. In this way he pro-

ceeds until ho arrivca at the tftirticth attenuation. Water is iho diluent for liquid

medicines. The following table shows the strength of the different attenuations,

with the signs he employs to distinguish them :

—

1. First atlcnua- } One hundredth V. Fifteenth . , . One quinlillionth

lion. ^ part of a grain. VI. Eighteenlh . One sextillionth.

2. Second . One thousandth. VII. Twenty. first . . One sej)tillionth.

1. Third . One millionth. VIII. Twenty-fourth . One octillionth.

II. Sixth . One billionth. IX. Twenty-seventh . One nonillionth.

II. Ninth . One trillionth. X. Thirtieth . . . One decillionth.

IV. Twelfth . One quadrillionth.

Here is a tabular view of the doses of some substances employed by the homoeo-

pathists :

—

Cfiarcoal, one or two decillionlhs of a grain.

Chamomile, two quadrillionths of a grain.

Nutmeg, two millionths of a grain.

Tartar emetic, two billionths of a grain.

Opium, two decillionlhs of a drop of a spirituous solution.

Arseiiious acid, one or two decillionlhs of a grain.

Ipecacuanha, two or three millionths of a grain.

These doses are given in pills [glohidi] each about the size of a poppy-seed.

Hahnemann gravely asserts, that the length of time a powder is rubbed, or the

number of shakes we give to a mixture, influences the effect on the body. Rub-
bing or shaking is so energetic in developing the inherent virtues of medicines,

that latterly, says Hahnemann, " I have been forced, by experience, to reduce

the number of shakes to two, of which 1 formerly prescribed ten to each dilu-

tion." {Organon.') In mixing a powder with sugar, the exact period we are

to rub is therefore laid down : in dissolving a solid in water, we are told to move
the phial '•'circa axin suam,''' and at each attenuation to shake it twice—" his,

hrachio quidern bis moto, concute.^^ (See Dr. Quin's Pharmacopoeia Homoeo-

pathica.)
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The principal facts to bo urged against this doctrine, may be reduced to four

heads :

—

]sl. Some of our best and most certain medicines cannot be regarded as homoeopatluc; thus

Sulphur is incapable of producing scabies, though Hahnemann asserts it produces an eruption

analogous to it. Andral took quinia in tlic requisite quanlil}', but without acquiring intermittent

fever; yet no person can doubt the fuct of the ^reat benefit frequently derived from the employ-
ment of this agent in ague; the paroxytiins cease, and the patient seems cured. "Dut,"8ay8
Hahnemann, "are the poor patients really cured in these cases?" All that can be said is, that

they seem to be so; but it would appear, according to this homceopalhist, that patients do not

"know when they are well. We are also told, that whenever an intermittent resembles the effects

of Cinchona, then, and not till tlien, can we expect a cure. I am afraid, if this were true, very

few agues could be cured. Acids and vegetable diet cure scurvy, but I never lieard of these

nieans causing a disease analogous to it.

2dly. In many cases homoeopathic remedies would only increase the original disease; and,

we Can readily imagine the ill effects which would arise from the exhibition of Acrids in

gastritis, or of Cantharides in inflammation of the bladder, or of Mercury in spontaneous sali-

vation.

3dly. The doses in which these agents are exhibited are so exceedingly small, that it is diffi-

cult to believe they can produce any effect on the system, and, therefore, we may infer that

Ihe supposed homoeopathic cures are rcferriblc to a natural and spontaneous cure, aided, in many
cases, by a strict attention to diet and regimen. What effect can be expected from one or two
decillionth parls of a drop of laudanum ? II:ihnemann says, it is foolish to doubt the possi-

bility of that which really occurs; and adds, that the sceptics do not consider the rubbing and
shaking bestowed upon the homoeopathic preparation, by which it acquires a wonderful develope-

ment of power.

4thly. HoinoBopathia has been fairly put to the test of experiment by some of the members of

the Acadeinie de Mddecine, and the result was a failure. Andral tried it on 130 or 140 patients,

in the presence of the homoeapathists themselves, adopting every requisite care and precaution,

yet in not one instance was he successful. (See Medical Gazette, vol. xv. p. 922.)

3. AUopathia.

The allopathic, (so called from aXkog, anolker, and ra^o?, a disease,) or hetero-

pathic method, consists in the employment of medicines which give rise to phe-

nomena altogether different or foreign (neither similar nor exactly opposite) to

those of the disease.

Under this head is included that mode of cure effected by what is called

Antagonism or Counter-irritation ; that is, the production of an artificial or

secondary disease, in order to relieve another or primary one. It is a method of

treatment derived from observation of the influence which maladies mutually exert

over each other. For example, it has been frequently noticed, that if a diarrhoea

come on during the progress of some internal diseases, the latter are often ame-

liorated, or perhaps rapidly disappear, apparently in consequence of the secondary

affection. The result of observations of this kind would naturally be the em-

ployment of alvine evacuants in other analogous ctises where diarrhoea did not

spontaneously take place: and this practice is frequently attended with beneficial

results. The appearance of a cutaneous eruption is sometimes a signal for the

disappearance of an internal affection ; and vice versa, the disappearance of a

cutaneous disease is sometimes followed by disorder of internal organs. Here,

agam, we have another remedy suggested, namely, the production of an artificial

disease of the skin, as by Blisters, by an ointment containing Tartar Emetic, or

by other irritating applications ;—a suggestion, the advantage of which experience

has frequently verified. I might bring forward numerous other examples to prove

the fact, (which, however, is so well known as to require little proof,) that action

in one part will often cease in consequence of action taking place in another.

Diseases, then, appear to have what Dr. Pring [An Exposition of the Principles,

(f Pathology, p. 352, et seq. Lond. 1823.) calls a curative relation with respect

to each other: and we shall find that the greater part of our mosi valuable and

certain remedies operate on the principle of antagonism or counter-irritation ; that

is, they produce a secondary disease which is related lo. the primary one. Dr»

14*
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Parry [Eletnents of Paihologij and Therapeutics, 2d edit. 1825,) calls this the

" cure of diseases hy conversion.'*^

Vomiting is a powerful means of relief in bubo, as well as in swelled testicle. Mr. Hunter
says, ho has seen bubo cured by a vomit. I have frequently seen the progress of swelled

testicle, in gonorrhoea, stopped by tiie exhibition of full doses of Tartar Emetic. Now, it is

very improbable that the benefit arises from the mere evacuation of the contents of the sto-

mach. The only plausible explanation to be olfcrcd is, that tiic Emetic sets up a new action

in the system, which is incompatible with that going on in the groin or in the testicle. If

this notion be correct. Emetics act in these cases as counter-irritants. Tlie eflicacy of Pur^

gatives, in affections of the head, is best accounted for by supposing that they operate on the

principle of counter-irritation. Blisters, Cauteries, Issues, Moxa, and other remedies of this

kind, are generally admitted to have a similar mode of operation. Even the efficacy of Blood-

letting, in inflammatory affections, is better explained by assuming that this agent induces

some new action incompatible with the morbid action, than that it is merely a debilitant.

The immediate effect sometimes produced on disease, by this remedy, is so remarkable as

hardly to admit of the supposition of its acting as a mere weakening agent. One full blood-

letting will sometimes put an immediate stop to ophthalmia ; and 1 have seen, even while the

blood was flowing, the vascularity of the eye diminish, and from that time the disease progres-

sively declined. When to this fact we add, that the same disease is often successfully treated by

other different, and even opposite remedies, such as Mercury and stimulant applications, we find

a difficulty in explaining their beneficial agency, except by supposing that they influence disease

by some relation common to all of them. This view of the counter-irritant operation of blood-

letting Is supported by Dr. Clutterbuck, {Lpxtures on the Theory and Practice of Physic, pub-

lished in the Lancet, vol. x. 1826,) Dr. Pring, {Op. cit. pp. 465-8,) and others. The term counter-

irritant is, however, objectionable, since literally it expresses that the secondary disease should

be a state of irritation,—a term hardly applicable to the condition caused by blood-letting. But
this, as well as other remedial agents, (mental impressions, for example,) agrees with the counter-

irritants, commonly so called, (blisters, <Jtc.,) in influencing diseases only by an indirect relation;

it would bo better, therefore, either to extend the meaning of the term counter-irritant, or to em-
ploy some other, such as counter-morhijic.

The older writers employed two terms, Revulsion and Derivation; the first was
applied to those cases in which the secondary disease occurred in a part remote

from the seat of the primary affection : the second was, on the contrary, confined

lo those instances in which the secondary was produced in the neighbourhood of

the primary disease. For example. Leeches or Blisters applied to the feet in

•apoplexy were called revulsives; hut the same applications to the head, in the

same disease, would be derivatives. There is, however, no real distinction be-

tween them, their operation being similar; for revulsion was, even in their own
sense of the word, only derivation at a distant part.

Topical applications are frequently counter-irritants. Thus, stimulant washes,

applied to the eye, sometimes cure ophthalmia. They operate, apparently, by
altering the morbid action, and substituting a milder and more easily cured dis-

ease for the one previously existing.

Using the term counter-irritation in its most extended sense, we see our list of

agents producing this effect is a most extensive one. It comprehends Emetics,

Purgatives, Diffusible Stimulants, Mercury, Blisters, Cauteries, Issues, Setons,

Moxa, Blood-letting, (including Arteriotomy, Venesection, Cupping, and Leeches,)

Irritating Lavements, Frictions, Sinapisms, Rubefacients, the Hot and Cold Baths,

and even Mental Impressions. That is, all these agents excite some action in the

system which has a relation (oftentimes beneficial) with the morbid action ; to use

Dr. Parry's words, these agents cure diseases by conversion.

The most unsatisfactory part of the subject is, the theory or hypothesis of the

manner in which the mutual relations of diseased actions are effected. Dr. Parry
presumes most diseases consist in local determinations of blood, and that it is a

•law of the human constitution, that excessive morbid determination to two diffe-

rent parts shall not exist- in the same person at the same time. Neither of these

assumptions, however, is quite correct; but, if both were true, they still leave

untouched the question, how determination of blood to one organ is cured by
•j^roduci-ng a determination to another. To account for it, some assume that the
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system can produce only a certain quantity of nervous energy, and that as, in

every disease, there is an undue or preternatural distribution of nervous energy,

so the production of an artificial disease in one part must, by consuming the ner-

vous energy, diminish the disease in another. But the whole hypothesis is grounded

on assumptions perfectly gratuitous and incapable of proof. As Dr. Pring justly

observes, were this hypothesis true, it would lead us to employ, not bleeding,

purgatives, blisters, and all indirect remedies in hepatitis or consumption,

but the exercise of the treadmill for a few hours ; so that a patient, labouring

under phrenitis or pneumonia, should be made to walk fifteen or twenty miles a

day, by which it would be presumed, so much nervous energy would be consumed
in the arms and legs, that there could not possibly be any preponderance or

excess in any other seat.

Let us, then, discard absurd hypotheses of this kind ; and for the present, be

content with the knowledge of the fact, that one disease, whether artificially or

spontaneously generated, will often, but not invariably, supersede another.*

The Antagonisms of detertninalions of blood ai)d of llic secretions have been btfjre noticed.

(See p. 55.) Alilller {Ele7nenls of Physiology, by Baly, vol. i. p. 473-4.) states, that ihe antago-

njsm of the secrelions is subject to the following laws:

—

1. The increase of u secretion in a tissue, a, which is less irritable than the organ, h, is in-

capable of producing a diminution in the secretion of the latter; hence for example, arlificially

excited secretions from the skin, as by a blister, in the neigl)bourhood of the eye, in inflamma-
tion of the latter organ, are of no service, because the eye is a more irritable part than the

skin.

2. An increased secretion in a certain tissue, a, cannot be diminished by exciting the same
secretion in another part of the same tissue, a ; on the contrary, such a procedure would rather

increase the secretion from all parts of the tissue than diminish it, because llie relation which
exists between the different parts of one and the same tissue is that of sympathy, not of antago.

nism. Hence, a discharge from llie generative or urinary organs cannot be arrested by an arti-

ficially excited diarrhoea.

3. On the contrary, the secretions of tissues which do not belong to the same class of struc-

tures, often antagonize each other, Thus, increase of the cutaneous secretion frequently in-

duces diminution of the secretion of the kidneys : in summer, the cutaneous exhalation is more
abundant, and the urinary secretion proportionally scanty; in winter, the reverse is the case.

Effusion of watery fluids into the cellular membrane and serous cavities is attended with dry-
ncss of the skin, and diminution of the urinary secretion, the quantity of which is observed
to increase in the same proportion as dropsical effusions di-minii^h. Suppression of the exhala-
tion from the skin by cold, gives rise to mucous discharges from the intestinal and pulmonary
mucous membranes.

4. It is only towards the termination of consumptive diseases that this relation of antagonism
between the secretions cea?es to exist; when, in consequence of the relaxed state of the tissues,

all are at length increased in quantity ; in the colliquative state that precedes death in phthisical

patients, colliquative diarrhcea, profuse sweating, and dropsical efTusion, take place simulta-
neously.

5. When one tissue is excited to increased action by an impression made upon another, either

the secretion of the two must have been in sojtic respects similar, as in the case of the skin and
kidneys, both of which have the office of excreting water from the blood ; or the organ thus ex-

cited must have had a predisposition to morbid action, which is the rational explanation for the
circumstance, that the impression of cold produces in one person an affection of the mucous
membrane of the lungs; in another, a disordered secretion of mucus in the intestinal canal.

CHAPTER X.—OF THE PARTS TO WHICH MEDICINES ARE APPLIED.

Medicines are applied to the skin ; to mucous or serous membranes; to wounds,
ulcers, or abscesses ; or they are injected into the veins.

1. Applications to the Skin.

Medicinal applications are frequently made to the skin in order to produce local

effects, as in the case of Blisters, Cataplasms, Fomentations, Lotions, Embroca-

' For farther information on this subject, consult Hunter's Treatise on ihe Blood, Tnflammatiov. and Gun-
shot IVounds. Lond. IVJ4.—Diet, des Scievccs Mcdicales, art. Revulsion, by MM. Pinel and Briclieteau.—Z)icf.
de jMedecive, art. Derivatif, by Guerseni.— J. C. Sabalier, Les Lois de la Revulsion, etudiees sous le Rapport Pky-
siolvgique el Therapeutique. Paris, 1832.
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tions, dz;c. ; and occasionally to affect remote parts of the system, as when we use

Mercury. Most, if not all medicine^ vvhicii influence distant organs by applica-

tion to the skin, do so in consequence of their absorption ; and, as the cuticle

offers a nfiechanical* impediment to this process, we generally either remove it or

make use of friction.

There are three methods of applying medicines to the skin ; namely, the ene-

jndermic^ the iatraleptic, and the endermic.

1. The Enepidermic Method consists in the application of medicines to the

skin, unassisted by friction ; as when we employ Plasters, Blisters, Poultices,

Lotions, Fomentations, Baths, &c.
Baths are made of liquids (as simple water), soft substances (as hot dung and

saline mud), dry bodies (as sand), gases (as hot air), or vapours (as aqueous va-

pour). Gases or vapours are sometimes applied to the skin, either as local agents,

or as means of affecting the constitution. Thus, baths of sulphurous acid gas are

employed in itch ; chlorine gas is recommended as an application to the skin in

liver complaints ; vapours of various mercurial preparations have been employed

to excite salivation. The vapour of hot water, holding in solution the volatile

matters of vegetables, has been employed in the treatment of many diseases, under

the name of medicated vapour baths ; though the greater part of their efficacy is

to be ascribed to the influence of the vapour.

2. The Iatraleptic Method (which has been so called from lar^svu, to cure

or heal^ and dXsKpw, to anoint,) consists in the application of medicines to the

skin, aided by friction. It has been termed the epide7")nic metliod—sometimes

anati'ipsologia (from (xvaT^i/3w, to rub in ; and Xoyo?, a discourse,) and also espo-

nic 7nedicine. It was employed by Hippocrates, and other old writers ; but fell

into disuse, until attention was again drawn to it by Brera, Chiarenti, Chrestien,

(Z)e la Methode latraleptique. Paris, 1811.) and others. Among the substances

which have been employed in this way, are Camphor, Digitalis, Squills, Cantha-

rides, Sulphate of Quinia, Veratria, Colocynth, Khubarb, Opium, Belladonna,

Mercury, Chloride of Gold, &c.
The mode of employing medicinal agents, according to the iatraleptic method,

is the following :—The substance to be applied being reduced to the finest possi-

ble state of division, is to be dissolved or suspended in some appropriate liquid,

and in this state rubbed into the skin. The dose is always considerably larger

than for the stomach—generally two or three, often as much as ten, and, in some
cases, even twenty times the ordinary dose : but no absolute rule can be laid down
on this head. The liquids employed to dissolve or suspend the medicine may be

water, spirit, or oily or fatty matter. Iatraleptic writers, however, prefer the.

gastric juice, or saliva, or even bile; but I am not acquainted with any just

grounds for this preference. Collard de Martigny [Diet, de Medec. etde Chirurg.

pratiq. art. latreleptie.) concludes from his experiments, that the palms of the

hands, soles of the feet, neighbourhood of the joints, the chest, the back, and the

inner parts of the limbs, are to be preferred for the application of medicines.

The objections to this mode of employing medicines are the uncertainty of re-

suits; the time required to afi'ect the system ; the frequently unpleasant nature of

the process (as when mercurial inunctions are employed;) and the local irritation

sometimes produced by the friction. Notwithstanding these, however, it may be

resorted to occasionally with advantage; as where the patient cannot or will not

swallow, or where the alimentary canal is very irritable, or insensible to the action

of medicines.

3. The Endermic, or Emplastro-endermic Method, consists in the applica-

tion of medicinal agents to the denuded dermis. For its introduction into prac-

tice we are indebted to MM. Lembert and Lesieur. [Essai sur la Methode En-
dermique, par A. Lembert. Paris, 1828.)

The denudation of the dermis is usually effected by a blistering plaster. When
the cuticle is elevated, an opening is made into it, in order to allow the serum to
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escape. The medicine is then applied to the dermis either with or without remov-

ing the cuticle. At the first dressing the transparent pellicle formed hy the dermis

is to be carefully removed, as it very much impedes absorption. The medicine is

applied to the denuded surface, either in its pure state, in the form of an impal-

pable powder—or, if too irritating, it is to be incorporated with gelatine, lard, or

cerate. Should any circumstances arise to lead us to fear that the quantity of the

medicine applied has been too large, the mode of proceeding is the following:

—

Cleanse the surface immediately ; make compression (as by ft cupping-glass)

around the denuded part, in order to prevent absorption, and apply any substance

that will neutralize the effect of the medicine. Thus, Lembert has found, that

two grains of the Acetate of Morphia will destroy the tetanic symptoms caused by
the application of two grains of Strychnia. Musk and Camphor are said to coun-

teract the narcotism of Morphia.*

Instead of a blistering plaster. Trousseau recommends a vesicating ointment,

composed of equal parts of a strong solution of ammonia and lard. Two appli-

cations, of five minutes each, are sufficient to raise the cuticle. Boiling water,

which has been employed by some persons, is uncertain, painful, and dangerous:

it may cause mortification of the dermis, and thus stop absorption. .

The advantages of the endermic method are, that substances are not submitted

to the influence of the digestive process, and their pure effects can be belter ascer-

tained;—their operation is in general very quick, and in some cases more rapid

than when they are applied to the stomach. If the gastric membrane be inflamed,

or if the patient cannot (or will not) swallow, more especially if the case be

urgent, this is an admirable method of putting the system under the influence of

a medicine.

The disadvantages of the endermic method are, the pain sometimes experienced

by the application of medicinal agents to a denuded surface—some even may
occasion mortification of the part; the possibility of ihu skin being pcrrnaiieuily

marked ; lastly, some substances have no effect when used endermically.

The substances which have been used by this method are Morphia, and its

Acetate, Hydrochlorate, and Sulphate, in doses of from a quarter of a grain to

two grains; Strychnia, from a quarter of a grain to a grain; Aconitina, one-six-

teenth to one-eighth of a grain; Extract of Belladonna, three or four grains; Sul-

phate of Quinia, two to six grains ; Musk, six or eight grains ; Tincture of Asa-
foetida, ten minims. Many other agents have also been employed endermically :

as Digitalis, Extract of Squills, Aloes, Saff*ron, Bichloride of Mercury, Tartar
Emetic, &c.3

Method by Inoculation.—In connexion with the endermic method may be mentioned another
mode of employing medicines; namely, the method by inoculation proposed by M. Lasargue de
St. Emilion.^ In this way Morphia has been employed to relieve topical pain. It is introduced
in the part in pain by the point of a lancet. In a few minutes a papula makes its appearance
and an erythematous blush.

2. Applications lo the Mucous Membranes.

We have two mucous membranes, to the different parts of each of which we
apply medicines : the first is the gastro-pulmonarT/ membrane^ the second, the

urino-genital.

» Ahreiisen, Dissert, de Methodo Endermatico, Hauniae, 1836.—Reviewed in the Brit, and Foreign Med. Re-
view, for April, lp;i8, p. 312.

a For farther inforinaiioti on the endermic method, consult, hesides Lenibert's Essay before quote«l, the ar-

ticle, Endermique Methode, tiy Bouillaud, in the Did. de Midec. et Chirurg. pratiques ; also, somearlirlcs, by Dr.
Hiireaml RIofrey. in the Covtinental and British Medical Review, vol. i. pp. (36, 3'il, and 385; and Richter, in
Land. Med. Gaz. Nov. 10, 1838.

3 See the Continental and British Review, vol. i. pp. 41 and 388; and Lancet, for 1836-37, vol. i. p. 62G.
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1. GaSTRO-PULMONARV MEMBRANE.

a. Ocular mucous membrane (conjunctiva.) e. Aerian or tracheo-bronchial membrane.
b. Nasal or pituitary membrane. /. Gastro-inlestinal membrane.
c. Bucco-g^uUural membrane. g. Recto-colic membrane.
d. Eustachian membrane.

2. Urino-genital membrane.

a. Urethro-vesical membrane. b. Vagino-ulerine membrane.

1. Gastro-pulmonary MEMBRANE : «. Oculav mucous membrane OY Conjunc-
tiva. Medicines are applied to the conjunctiva, to excite local effects only, though
we might employ this part for other purposes, since remote organs may be af-

fecled by it. Thus a drop of Hydrocyanic Acid applied to the conjunctiva of a
dog produces immediate death. The term Collyrium (KoXXj^iov) was formerly

employed to indicate solid substances applied to the eyes. It now usually means
liquid washes for the eyes, and is equivalent to eye-water. Coltereau {Traite
Elementaire Pharmacologie. Paris, 1835.) calls all medicines (solids, soft sub-

stances, liquids, and vapours or gases,) which are applied to the eyes, coUyria.

b. Nasal or Pituitary membrane—We seldom apply medicines to the -pitui-

tary membrane except in affections of the nose or of parts adjacent. Sometimes
they are employed to irritate and excite a discharge ; they are then called errhines ;

but when used to produce sneezing, as when foreign bodies are in the nasal ca-

vities, they are termed sternutatories ^ or ptarmics.
c. BuccO'guttural mucous membrane.—Medicines are very rarely applied to

the mouth and throaty except for local purposes. However, it has been proposed
to excite salivation by rubbing calomel into the gums. Solids used in the mouth
are termed lozenges (trochisci) or masticatories, according as they are allowed to

dissolve slowly or are luasticaied ; liquids are called collutoria or gargarismata.
Powders (as that of Alum) are introduced by insufflation.

d. Eustachian membrane.—Aurists now and then apply washes to the Eusta-
chian tubes in local affections ; but the occasions for this practice are rare, and
the operation difficult, except in practised hands.

e. Aerian or tracheo-bronchial membrane.—Accidental observation, as well as

experiment, has shown that medicines produce very powerful effects on the mem-
brane lining the trachea and bronchial tubes. For the most part, applications

here are made use of for local purposes, as in asthma, chronic bronchitis, phthisis,

&c., though occasionally to affect the brain, the blood, the heart, &c. Dr. Myd-
dleton* has advocated, in pulmonary diseases, the inhalation of substances (as

Cinchona, Sulphate of Iron, Myrrh, &c.) reduced to an impalpable powder. The
fumes {suffitus) of Tar, Balsam, Resins, and other burning bodies have also been

employed in these cases. Sir Alexander Crichton^ has strongly recommended
Tar Vapour; the method of using which is the following:—The Tar em|)loyed

should be that used in the cordage of ships; to every pound of which half an
ounce of Carbonate of Potash must be added, in order to neutralize the Pyrolig-

neous Acid generally found mixed with the tar, the presence of which will neces-

sarily excite coughing. The tar thus prepared is to be placed in a suitable vessel

over a lamp, and to be kept slowly boiling in the chamber during the night as

well as the day. The vessel, however, ought to be cleansed and replenished

every^ twenty-four hours, otherwise the residuum may be burned and decom-
posed,—a circumstance which will occasion increased cough and oppression on

the chest.

The inhalation of aqueous vapour (halitus,) either alone or vvith other sub-

stances, is oftentimes useful in various affections of the lungs and of the throat,

' A Preliminary Dissertation illustrative of a new System of Pulmonary Pathology. Bath, 1825.
'3- Practical Observations on the Treatment and Cure of several Varieties of Pulmonary Consumption; and on

the Effects of the Vapour of Boiling Tar in that Disease. 1623.
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Fig. 21.

&c. The apparatus for this? purpose may be that proposed by Dr. Gairdnor

(^Edinburgh Medical and Surgical Journal, vol. xix.), or Dr. Mudge's inhaler,

or in the absence of these, a teapot, or basin, with an inverted funnel. In many
asthmatic cases the difficulty of breathing is so great, that the patient cannot close

the mouth around the tube, especially if the latter be small, without exciting a

sense of impending suffocation. In such instances I have found the only easy

and practical method of enabling the patient to inhale, is, by holding the mouth

over hot water contained in a basin or tea-cup. Various narcotic and emollient

herbs are sometimes added to the water, but I suspect without contributing in any

way to its efficacy. The vapour of hot Vinegar, of Sulphuric Ether, of Iodine,

of Camphor, and of other volatile bodies, is occasionally employed in pulmonary

diseases. The vapour of Iodine may be conveniently inhaled by means of a

double-necked glass bottle (fig. 20), into

which we introduce about an inch of wa-

ter, to which a few drops of the Tincture

of Iodine have been added. Through one

of the necks a straight glass tube passes,

and dips under the surface of the water.

The other neck has a short curved glass

tube passing through if, by which the pa-

tient inhales. In the absence of a double-

necked bottle, a common wide-mouthed

bottle (fig. 21) may be used, the cork of

which has two perforations, through which

pass the glass tubes. Sir C. Scudamore
[Lond. Med, Gaz. Feb. 7, 1840,) uses a

saturated Tincture of Conium along with

Tincture of Iodine. Chlorine gas may be

inhaled in a similar manner, using a solu-

tion of the gas, or of Chloride of Lime,

instead of the Tincture of Iodine. U Oxygen, or Nitrous Oxide be inhaled, the

most easy and convenient mode of effecting it is from a bladder ; but for other

and more complete, though more costly methods, I must refer to the works of the

lato Dr. Beddoes, and of the celebrated engineer, Mr. James Watt. (^Considera-

tions on the Medicinal Uses, and on the Production of Factitious Airs. 1796.)

/. GastrO'intestinal membrane.—We employ both extremities of the alime^itary

canal for the exhibition of medicines ; the upper, however, more frequently than

the lower. This mode of employing medicines is called the method by ingestion.

Of all parts of the body, the gastro-intestinal surface is the most useful for the

application of medicines. This arises from the great susceptibility, the active ab-

sorbing power, and the numerous relations which the stomach has with almost

every part of the body. In many cases remote effects are more easily produced

by this than by any other organ, as in the case of Diffusible Stimulants. Medi-

cines which act by absorption are more energetic when applied to the serous

membranes, the bronchial membrane, the cellular tissue, &c. In some cases it is

not only possible, but probable, that the stomach may either partially or wholly
digest a medicine.

g. Recto-colic membrane.—Sometimes, though less frequently than the" stomach,
the rectum is employed for the application of medicines. It has been asserted

that the general susceptibility of the rectum is only one-fifth of that of the sto-

mach, and that medicines take five times as long to operate by the former as by
the latter: hence it has been said that both the dose, and the interval between
the doses, should be five times as great as when applied to the stomach. But this

assertion is far from being universally correct, though it may be so occasionally.

Orfila asserts that those agents which operate by absorption, as Opium and To-
bacco, are more active by the rectum than by the stomach; and he assigns as a

Inhaling Bottles.
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reason the greater venous absorption of the rectum, and its less digestive power.
But this statement is in direct opposition to the experience of almost every prac-
titioner. Whenever I have had occasion to employ Opium by way of enema, I

always exhibit twice or three times the ordinary dose, without exciting any remark-
able effects. Dr. Christison states that he has given two measured drachms of
Laudanum by injection, without producing more than usual somnolency ; a quan-
tity which, if Orfila's statement were correct, would probably prove fatal.

We apply medicines to the rectum sometimes, with the view of alleviatinc^ dis-

ease of this or of neighbouring organs (as of the uterus, bladder, prostate gland,
&c.) ; at other times in order to irritate the rectum, and, on the principle of coun-
ter-irritation, to relieve distant parts (as the head); sometimes to produce alvine
evacuations, or to dissolve hardened faeces; occasionally, also, when we are pre-

cluded from applying our remedies to the stomach, on account of their unpleasant
taste and smell, the inability or indisposition of the patient to swallow, or the irri-

tability of the stomach; and, lastly, in order to destroy the small thread-worm,
(^Ascaris vermicularis).

When the substances applied to the rectum are solid, we name them sup-posi-

tories {suppnsitoria, from suppono, to put under ;) but when of a fluid nature, they
are termed clysters^ lavements^ or enemata.

Formerly suppositories were conical, or cylindrical, like a candle, and of vari-

able size,—sometimes one or two inches long. They are now usually made glo-

bular, and of small size. They are employed to evacuate the bowels; to irritate

the rectum, and thereby to relieve affections of distant organs ; but more com-
monly to act as local agents in affections of the rectum, bladder, uterus, prostate

gland, urethra, &c. I have frequently employed with great advantage a mixture
of Opium and Soap, to prevent the pain of priapism during the night, in gonor-
rhcea, (For some remarks on Suppositories, by Dr. Osborne, see Lond. Med.
Gaz. March 6, 1840.)

Clysters or lavements require to be considered under several points of view :

first, in reference to the material of which they are made, and which must vary
with the object for which these remedies are employed ; secondly, with respect to

the quantity of liquid used, and which will depend on the age of the patient. The
average quantity for an adult is about twelve or sixteen ounces; and I believe

that it is rarely proper to use more than this. I am quite sure that the practice of
introducing several pints of fluid into the large intestines, with a viev/ of exciting

alvine evacuations, is bad. In the first place, it often provokes the contraction of
the gut, by which the injection is immediately returned ; and, secondly, repeated

distension diminishes the susceptibility of the pan, so that the ordinary accumu-
lation of faecal matter no longer acts as a sufficient stimulus. Mr. Salmon
[Practical Essay o?i Prolapsus of the Rectum, p. 24. Lond. 183L) has related

a case of this kind, where the patient had nearly lost all power of relieving the

bowels, except by enemata or purgatives, and had produced dilatation of the rec-

tum, in consequence of having been in the habit of introducing into the intestine

two quarts of gruel twice every day. A newly-born infant requires about one
fluid-ounce; a child of one to five years, from three to four ounces; and a youth
from ten to fifteen, from six to eight fluid-ounces. Thirdly, the impulse with

which the fluid ought to be thrown up, deserves attention. If too much force be

used, th^ sudden dilatation of the gut may bring on spasmodic action of its lower

part, by which the clyster will be returned. Fourthly, the instruments by which
the injection is effected, require notice. The common pipe and bladder are too

well known to require description. I am inclined to think that the most conve-

nient, safe, and useful apparatus, is the elastic bottle and tube. Any quantity of

liquid, however small, may be thrown up with the greatest ease, and without any
danger of the impulse being too great. Its application is exceedingly convenient

;

a lusty person, by placing one foot on a stool or chair, may easily apply it with-

out assistance; and its price is very moderate. Another form of enema apparatus
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is a narrow water-proof tube, holding about a pint of liquid, about four feet long,

narrow at one end, which is furnished with a common injecting pipe, and about
two and a half inches in diameter at the other. The fluid being placed in the

tube, the pipe is introduced into the rectum, and the apparatus held in a perpen-

dicular direction, by which the fluid is propelled into the gut by its own gravity.

This apparatus, although very simple, appears to me to be less convenient for

common use than the elastic bottle, and not to be well adapted for the adminis-

tration of small quantities of fluids. In the shops are sold syringes, of various

forms, as enema apparatus.

Gaseous matters have been sometimes thrown into the rectum. Thus the in-

jection of common air has been proposed in ileus. (^Edinburgh Medical and
Surgical Journal, vol. xvi.) Tobacco-smoke has sometimes been employed in

hernia : it is injected by a peculiarly constructed pair of bellows. Carbonic acid

gas has been used in ulceration of the rectum.

2. Urino-genital Membrane. «• Uretliro-vesical membrane,—Applications to the

urethra are made only for local purposes ; either in a solid form, as caustic or

medicated Bougies, or in that of a liquid, as an injection : the latter is easily ap-

plied by a common syringe. Syringes of various kinds, for this purpose, are sold

by Messrs. Maw, of Aldersgate Street, London.

Injections are sometimes thrown into the bladder, but always for local pur-

poses. The operation is easily performed by attaching a catheter to an elastic

bottle.

h. Vagina-utero membrane.—Medicines are appled to the vagina and uterus, to

produce local effects only. Thus injections are made to relieve vaginal dis-

charges, to excite the catamenia, &c. They are usually liquids, but the follow-

ing case, related by my friend, Dr. Clutterbuck, proves that gases are sometimes
employed. A lady, who had suffered a considerable time from some uterine affec-

tion, and had derived no relief from the treatment adopted, was advised to consult

a physician in Italy (Dr. Rossi). After he had examined the condition of the

uterus, he assured her there was no organic disease, but merely a considerable

degree of irritation : for which he proposed to apply Carbonic Acid, as a sedative.

This was done by means of a pipe and tube, communicating with a gasometer
situated in another room. The patient obtained immediate relief, and although

she had been obliged to be carried to the doctor's house, on account of the pain

experienced in walking, she left it in perfect ease. On her return to England she

had a relapse of the complaint, and applied to Dr. Clutterbuck to know whether
she could have the same remedy applied in London, in order to save her the

necessity of returning to Italy.

^' Applications to the Serous Membranes.

a. Tunica vaginalis.—Irritating injections, such as Wine and Water, solutions

of Metallic Salts, &c., are thrown into the cavity of the serous membrane of the

testicle in hydrocele, in order to excite inflammation and the subsequent adhesion

of the sides of the sac.

b. Peritoneum.—Injections have also been mjide into the peritoneal sac in

ascites, and in some cases with success. (^Philosophical Transactions for the year

1744.) The practice, however, is very dangerous. Mr. Cooper {^Dictionary of
Practical Surgery, art. Paracentesis.) has seen two fatal cases of it.

4. Applications to Ulcers, Wounds, and Abscesses.

These are employed principally to excite local effects, and sometimes, though-

rarely, to produce a constitutional affection. Thus it has been proposed to apply

Corrosive Sublimate to wounds, with the view of causing salivation.

VOL. I. 15
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5. Injection of Medicines into tlie Veins.

(Chirurgia infusoria ; Ars clysmatica nova ; Infusion of medicines.)

The history of this operation is inseparably connected with that of TransfU'
sion. The first experiments on infusion are said to have been performed in Ger-
many.* But the first scientific examination of the operation was made by Sir

Christopher Wren. [Philosophical Transactions, for 1665 ; vol. i. p. 131.) His
example was followed by Boyle, Clarke, Henshaw, Lower, and others.^

The partisans of this method of treatment assert, that when medicines are ad-

ministered by the stomach, their properties are more or less altered by the diges-

tive powers of this viscus ; and that by injecting medicines at once into the veins,

we avoid this influence. This statement, however, is not accurate, since Drs.

Christison and Coindet have shown that some substances are decomposed even

in the blood, or at least that they cannot be recognised in this fluid. Farther-

more, it has been proved that the effects are of the same general nature as when
medicines are applied to the skin or stomach : thus, Tartar Emetic occasions

vomiting. Senna purges, Opium stupifies, and so on. So that some of the sup-

posed advantages of this operation have no real existence, while several objections

to it exist : such as the danger of introducing air into the vfeins, or of throwing

in too large a dose of the remedy (for a slight excess in some cases may prove

fatal,) or of the occurrence of phlebitis. These, then, are sufficient reasons for

not resorting to this practice, except on very urgent occasions ; for example, to

excite speedy vomiting when the patient is unable to swallow. Kohler (mentioned

by Dieffenbach, who notices also several other analogous cases) preserved the life

of a soldier, in whose throat a piece of beef tendon was sticking, by throwing a

solution of six grains of Tartar Emetic into a vein of the arm: vomiting was in-

duced, and the meat expelled. Meckel injected two grains of this salt, dissolved

in water, into the veins of a woman, to restore suspended animation, from im-

mersion in water. Lastly, cold water has been injected into the umbilical vein in

cases of retained placenta. (Brit, and For. Med. Rev., Jan. 1837, and Jan.

1838.)

In some obstinate and dangerous diseases this operation is admissible as a last

resource; for example, in cases of poisoning, in hydrophobia, in malignant cho-

lera, &;c. As plethora appears to diminish absorption, it has been proposed to

throw Tepid Water into the venous system in cases of narcotic poisoning, and

thus to cause artificial plethora, in order to prevent the occurrence of the symp-
toms of poisoning by stopping absorption. Verniere found three grains of nux
vomica produced no effect when applied to a wound in a dog into whose veins

water had been thrown ; and he asserts, that by the early use of aqueous injec-

tions we may prevent the developement of contagious diseases. Magendie has

tried the effects of injecting lepid water into the veins in hydrophobia. The ope-

ration was first performed at the Hotel-Dieu, at Paris, in October, 1823 : the con-

vulsions were stopped, but the patient died in a day or two afterwards. This
operation has been several times repeated, and with the same results. In June,

1832, I tried it on a patient (afflicted with this terrible disease) under the care of

the late Mr. Bennett, of the Commercial Road : the patient was a boy about nine

years of age; he was nearly insensible at the time I performed ihe operation. I

threw in about one quart of tepid water without any obvious effect on the pulse :

no convulsions were subsequently observed, but the patient died in a few hours.

Saline solutions were injected into the veins in malignant cholera, and often with

apparent advantage. Purgatives, Narcotics, &c., have been thrown into the veins

by different physiologists, and in most cases the effects observed were similar

* See Paul Scheel's work, entitled " Die TVansfusion des Bluts and Einsprutiung der ^rzneyen in die JIdem"
Kopeiihagen, 1802 : Zvvuiter Band, 1803.

a For further information on the history of this operation, consult Scheel's work, before quoted ; alsoDief-

fenbach's essay, " Ueber die Transfusion des Bluts und die Infusion der Arznein" 1833 : or Marx's " Die Lehre
von den Oifteu," 1827 and 1829.
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to, though more powerful than, those produced when these agents were admi-

nistered by the stomach. To this statement, however, the Oils are an excf piion :

for when injected into the veins in large quantities they interrupt the circulation,

and produce a kind of asphyxia.

CHAPTER XI.—ON PHARMACOLOGICAL CLASSIFICATION.

In some works on Medical Botany, which contain figures of the plants em-
ployed in medicine, the authors have not followed any arrangement; in conse-

quence, I presume, of the impossibility of procuring specimens in regular order.

This is the case in the following works:

—

W. Woodville, M. D., Medical Botany, 3 vols. 4fo. London, 1790. A supplement to the

Medical Botany, 4to. London, 1794. [In tiie second edition of this work, published in 1810,

the subjects were arranged according to their natural orders. The third edition, in 1832, by
Dr. Hooker and Mr. Sprutl, was, in fact, the second edition with a new title and an additional

volume.]

J. Bigelow, M, D., American Medical Botany, 3 vols. 8vo. Boston, 1817-18-20.

W. P. C. Barton, M. D., Vegetable Materia Medica of the United States, 2 vols. 4to. Phila-

delphia, 1818.

J. Stephenson, M. D., and J. M. Churchill, Medical Botany, 4 vols. 8vo. London, 1827-31.

2d ed. in 3 vols., by G. Burnett, 1834-36.

Flora Medica, 2 vols. 8vo. 1827.

The large number of substances employed in the treatment of diseases renders

some arrangement of them almost absolutely necessary;—and I conceive any
order of treating of them to be better than none.

Arrangements or classifications of medicines, like those of plants,* may be

divided into empirical and rational ones.

1. Empirical Arrangements.

These are independent of the nature of, and have no real relation or connexion
with, the substances to be arranged. An alphabetical order, since it is founded
on names which are arbitrary, and have no relation to the bodies they are intended

to designate, is of this kind. Two advantages have been supposed to be gained

by its employment; firstly, a ready reference to any particular substance; and,

secondly, the avoidance of errors committed by writers who adopt other methods.
But the first is more imaginary than real; for an index gives to any mode of
classification every advantage derived from an alphabetical arrangement; and,

as each substance is known by a variety of names, an index becomes as necessary
to an alphabetical, as to any other method. Like other classifications, this has
its disadvantages, the most important of which are, that it brings together sub-

stances of the most incongruous natures, and separates those which agree in most
of their properties ; and from its want of order, it distracts the attention of the
student, and is, therefore, totally unfitted for an elementary work.
The following are some of the more important works in which medicines are

described in an alphabetical order:

—

M. de la Beyrie and M. Goulin, Dictionnaire raisonne-universal de Matiere Medicale, t. viii.

Paris, 1773.

J. Rutty, Mat. Medica antiqua et nova, rcpurgata et ilhistrata. 4to. Rotterodami, 1775.
W. Lewis, An Experimental History of the Materia Medica, 4to. 176L—4lh edit, by Dr.

Aikin, 2 vols. 8vo. 1791.

Andrew Duncan, jun., M. D. The Edinburgh New Dispensatory, 11th ed. Edinburgh, 1826.
Supplement to the above, 1829.

J. R. Coxe, M. D. The American Dispensatory. Philadelphia, 1806.
J. Thacher, M. D, The American New Dispensatory. Boston, 1810.—2d ed. 1813.
A. T. Thomson, M. D. The London Dispensatory. 'London, 1811.—9th ed. 1837.
J. A. Paris, M. D, Pharmacologia, 3d ed. 1820.—8th ed. 1633. App. 1838.
W. Ainslie, M. D. Materia Iiidica, 2 vols. London, 1826.
W. T. Brande. A Manual of Pharmacy. London, 1825. 3d ed. 1833.

» Tkiorie EUmentaire de la Botanique, par A. P. Decandol. Paris, 1819.
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A. Chevallier, A. Richard, and J.'A. Guillemin, Dictionnaire des Drogues simples et com-
posees ; torn. 5. Paris, 1827-9.

F. P. Bulk, Die Preussische PharmakopOe, ttbersetzt und erlautert; 2te Aufl. 2 Th. 8vo.
Leipsiff, 1830.

L. Martinet, Manuel de Th^rapeutique et de Matiere M6dicale. Paris, 1828.
F. S. Ratier, Traite elementaire de Matiere Medicale ; torn, ii, Paris, 1829.
F. V. Merat et A. J. De Lens, Dictionnaire Universel de Matiere Medicale et de Therapeu-

tiqueGenerale,t. vi. 1829-34.

L. W. Sachs and F. P. Bulk, HandwOrterbuch der Praktischen Arzneimittellehre. Konigs-
ber^, 1830-37. 19 Lief. A.—St.

G. B. Wood, M. D., and F. Bache, M. D. The Dispensatory of the United States of America,
1833. 3d ed. 1836. 4th ed. 1839.

Bacchmann, W.L. HandwOrterbuch der Praktischen Apothekerkunst, 2 Bde. Niirnberg, 1837.
J. Steggall, M. D. A Text Book of Materia Medica and Therapeutics, 12mo. London, 1837.
A. Ure, M. D. A Practical Compendium of the Materia Medica, with numerous Formulae for

the Treatment of Diseases of Infancy and Childhood. London, 1838.
K Winkler, Vollstandiges Real Lexicon der Medicinisch-pharmaceutischen Naturgeschicte

und Rohwaarenkunde. Heft 1-7. 8vo. Leipzig, 1838-40.

W. T. Brande. A Dictionary of Materia Medica and Practical Pharmacy. 8vo. Lend. 1839.

2. Rational Arrangements.

These have an actual relation with the bodies for which they are used, and are
the classifications, properly so called. They are founded on the properties of the
substances treated of; consequently are as numerous as there are classes of pro-

perties. Thus medicines may be arranged according to their

a. Sensible properties (colour, taste, and smell).

^. Natural-historical properties (external form and structure).

r. Chemical properties.

0. Physiological effects.

£. Therapeutical properties.

a. Classification Founded on the Sensible ([ualities.

Classifications founded on the Colour, Taste, and Odour of plants are necessa-

rily very imperfect, owing to the impossibility of defining sensations. Moreover,

their use is very limited, in consequence of these properties having no necessary

relation to the medicinal powers. (See p. 121.) In the best-executed arrange-

ments of this kind, the denominations of many of the classes, or orders, are

objectionable :—dissimilar bodies are brought together, and similar ones separated.

The following writers have offered the best examples of this mode of classifi-

cation :

—

Jon. Osborne, M. D. On the Indications afforded by the Sensible Qualities of Plants with

respect to their Medical Properties. Contained in the Transactions of the Association of Fel-

lows and Licentiates of the King's and Queen's College of Physicians, vol. v. 1838.

A. F. A. Greeves. An Essay on the Varieties and Distinctions of Tastes and Smells, and on

the Arrangement of the Materia Medica. [Published by Br. Duncan, in his Supplement to the

Edinburgh New Dispensatory. 1829.]
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T. Inodorous and insipid.

MR. GREEVES' CLASSIFICATION.

FAMILIES.

1. Liquid.

2. Soft

EZAXPLBfl.

Water.

II. Inodorous and sapid.

4. Jlcids

. 5. Salines. .

.

III. Odorous and insipid 1. Fragrant,

3. Hard.

1. Sweets.

2. Bitters.

IV. Odorous and sapid.

J
I. Piilverescent Crela.

(2. Unctuous White Wax.
\ 1. Tough Iron.
12. Brittle Aniimony.
f ]. Saccharine Sugar.
2. Amylaceous Starch.

< 3. Mucous or unctuous Gum.
4. Faint Castor oil.

5. Frugous Tamarinds.
1. Mawkish Elaterium.
2. Af^tringent Catechu and Alum.
3- Pure Bitter Quassia.
4. Austere Galls.

5. Styptic Sulphate of Copper.
G. Acrid Colchicum.
7. Salino-amare Nitre.

3. jJlkalines 1 Potash.
1. Pure acid Citric Acid.
2. Saccharo-acid Orange juice.

1. Pure salt Common Salt.

1. Sweet Yellow Wax.
2. Aromatic Saunder's Wood.

f 1. Sacchariiie Honey.
1. Sweets < 2. Faint Senna.

1.3. Sweet-spicy Caraway.
r I. Mawkish Jalap.
2. Subastringent Rhubarb.

13. Bitter-spicy Cascarilla.
2. Bitters {4. Sharp-bitter Aloes.

5. Austere Cinchona.
6. Subacrid Ipecacuanha and

,7. Acrid Copaiba. [Musk.
3. Jicidous 1 ° Acctum.

1. Camphreous aromatics..... Cloves.
2. Savoury Pepper.
3. Terebinthinate Turpentine.
4. Camphreous Camphor.
1. Vinous Wine.
2 Alcohol.

4. Camphreous.

5. Spirituous.

/5. Classifications founded on natural-historical properties.

By natural-historical properties, I mean those made use of in natural history.

They are principally external form and structure. In living beings we find that

peculiar structure denominated organized. The structure called crystalline is

peculiar to mineral and other inorganized bodies.

I. Of Vegetables,

In the following works the vegetable substances employed in medicine are ar-

ranged according to their natural-historical properties :

—

J. A. Murray, Apparatus Medicaminum tarn simplicium quam praeparatorum et compositorum,

vol. V. Gottingae, 1776-89 :—post mortem auctor. edid. L. C. Althof, vol. vi. Goitingae, 1792.

A. P. De Candolle, Essai sur les Proprietes M^dicales des Plantes, compar^es avec leurs

Formes Exl6rieurs et leur Classification Naturelle, 1804, 2d ed. Paris, 1816.

A. Richard, Botaniqiie M^dicale. Paris, 1823.

P. J. Stnyttere, Phytologie-pharmaceutique et Medicale. Paris, 1829.

J. H. Dierbach, Abhandlungr uber die Arzneikrafie der Pflanzen verglichen mit ihrer structur

und ihren chernischen Bestandtlieilen. Lemgo, 1831.

f
^T. F. L. Nees von Esenbeck und C. N. Ebermaier, Handbuch der medicinisch-pharmaceutischen

Botanik. Das8eldorf,3 Th. 1830-32.

2. Of Animals.

The animal substances used in medicine are arranged in natural-historical

order in the following works :

—

J. F. Brandt und J. T. C. Ratzeburg, Medicinischc Zoologie oder, getreue Par-stellung und
Btschreibung der Thiere, die in der Arzneimiltellchre in Betracht kommen in systematischer

Folge herausgegeben. Berlin, 2 Bde. 1827-33.

15*
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P. L. Geiger, Handbuch der Pharmacle, 2'«° Bd. 2** H**. Heidelberg, 1829.

John Stephenson, M. D., Medical Zoology and Mineralogy. Lond. 1832.

Dr. T. W. C. Martins, Lehrbuch der pharmaceutisehen Zoologie. Stuttgart, 1838.

3. Of Vegetables and Animals,

Both the vegetable and animal materia medica are arranged according to the

natural system in the following works :

—

J. J. Virey, Histoire Naturelle des Medicaniens. Paris, 1820.

A. L. A. Fee, Cours d'Histoire Naturelle pharmaceutique, t. ii. Paris, 1828.

A. Richard, Elemens d'Histoire Naturelle Medicale, t. iii. Paris, 1831-35.

J. Johnstone, M. D. A Therapeutic Arrangement and Syllabus of Materia Medica. 12mo.

London, 1835.

E. Soubeiran, Nouveau Traite de Pharmacia theorique et pratique, t. ii. Paris, 1836. 2'^^*

6d. 1840.

As in the subsequent part of this work the vegetable and animal substances

used in medicine will be arranged in natural-historical order, it will be unneces-

sary here to offer any examples illustrative of it. I have preferred this mode of

arrangement principally on account of the great difficulties attending any other

method, especially that founded on the effects of medicines.

4. Minerals,

I am unacquainted with any natural-historical arrangement of the inorganized

substances of the materia medica ; that is, of an arrangement founded on the ex-

ternal forms and structure of these bodies. Most writers who have followed the

natural system in their descriptions of vegetable and animal medicines, have

^adopted a chemical classification for the inorganized medicinal substances; a mode

of proceeding which I shall follow in this work. In the following works on mi-

nerals a natural-historical classification is adopted :

—

F. Mohs, Treatise on Mineralogy, translated by W. Haidinger. 3 vols. Edinburgh, 1825.

Robert Allan, Manual of Mineralogy. Edinb. 1634.

Modern crystallographers' arrange crystalline forms in six groups called systems, each of

which comprehends all those forms having axes equal in number, in length, and in direction.

These six systems may be conveniently arranged in two classes.

CLASSIFICATION OF CRYSTALS.
CZ.ASS X.

Characters.—Geometric; Three rectangular and equal axes. Optical; Refraction single.

'Thermotic; Expansion by heat equal in all directions.

O* As the refraction of this class is single, the crystals present no rings when tested by
polarized light.

STTSTElff 1.-THIS REGUI.AR SITSTZSM.

(Tessular System, Mohs : Octohedral System, Miller. Tetrahedric, Cubic, Equal-membered,
or Equal-axed System.)

Characters.—Those of the class.

Forms.—The homohedral forms of this system are seven ; namely, the Regular Octohedron,

the Hexahedron or Cube, the Dodecahedron, the Ikositetrahedron, the Triakisoctohedron, the

Tetrakishexahedron, and the Hexakisoctohedron, The hemihedral forms are five; namely,

* For farther details the reader is referred to the following works :—
1. Elemente der krystaHographie, nebst einer tabellarischen Uebersicht der Mineralien nach den krystallformen,

von Gustav Rose. Zweite Auflage. Berlin, 1838. [A French translation of the first edition was published in

Paris, 1834.]

2. Ji Treatise on Crystallography, by W. H. Miller, M. A., F. R. S., &c. Cambridge, J839.

3. A System of Crystallography, with its application to Mineralogy, by John Joseph Griffin. Glasgow, 1841.

4. Encyclopmdia Metropolitana, art. Crystallography, by Mr. Brooke.

5. Tabelle iiber die natiiralischen Abtheilungen derverschiedenen Crystallizationssysteme. Nach Prof. C. S.

Weiss, fur Vorlesungen zusammengestellt and durch Figuren arliiutert von Dr. J. T. C. Ratzeburg.

6. Le Regno Miniral rameni aux Methodes de VHistoire J^aturelle, par L. A. Necker, tome 2. Paris, 1835.
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the Hemioctohedron or Tetrahedron, the Hemi-ilcositetrahedron or Pyramidal Tetrahedron, the

Hemitriakiaoctohedron, the Hernihexakisoctohedron, and the Hemitetrakishexahedron.

Fig. 22. Fig. 23. Fig. 24. Fig. 25.

Octohedron. Dodecahedron. Cube.

Examples.—The following substances belong to this system

Bismuth.
Copper.
Gold.
Iron.

Lead.
Mercury.

Platinum.
Silver.

Diamond.
Phosphorus.
Sal Ammoniac.
Chloride of Sodium.

Hemioctohedron or
Tetrahedron.

Chloride of Silver.

Bromide of Potasgium.
Iodide of Potassium.
Arsenious Acid.
Alum.

CLASS ZX.

Characters.—Geometric ; Not three rectangular and equal axes. Optical ; Refraction double.

Thermotic ; Expansion not equal in all directions.

ttU" As the refraction of this class is double, the crystals present, in certain directions, rings

when tested by polarized light.

svsTEia 2.-savARi: prismatic sttsthtil.

(Pyramidal System, Mohs, and Miller. The 2&-l-axed System, Rose. The 4-membered System.)

Characters.—Geometric; Axes three, rectangular; only two equal. Optical; Refraction

double in all directions except one, (one axis of double refraction). Thermotic; Expansion

equal in two rectangular directions; but unequal to these in the third rectangular direction.

mr As the crystals of this system have only one axis of double refraction, they present a
single system of rings, intersected by a cross, when tested by polarized light. (See figs.

29 and 30.)

Forms.—To this system belong the Octohedron with a Square base, and the [Right] Square
Prism.

Fig. 26. Fig. 27. Fig.

i

i

1

.^^

Combination of the
Octohedron and Prism.

Square Octohedron. Square Prism.

Examples.—The following substances belong to this system:

—

Calomel. 1 Bicyanide of Mercury. | Ferrocyanide of Potassium.

svsTESi 3.-rhombohz:drig sirsTEza.

(Rhombohedral System, Miller. The 3-&-l-axed System, Rose.)

Characters.—Geometric; Axes four; three equal to one another, and placed in one plane,

crossing at angles of 60°; the fourth axis differs from the others in length, and isplaced perpen-

dicular to all of them. Optical ; Refraction double in all directions except one (one axis of dou-

ble refraction). Thermotic ; Expansion equal in the directions of the three equal axes, but une-

qual to that of those in the direction of the fourth axis.

IfCrAs the crystals of this system, like those of the preceding system, have only one axis of
double refraction, they present a single system of rings, intersected by a cross, when
tested by polarized light, as in Calcareous Spar. (See figs. 29 and 30.)
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Single system of rings seen by looking through a slice of Calcareous Spar {cut perpendicular to

the axis of the Crystal) placed between two plates of Tourmaline (cut parallel to the axis of the

crystal).

Fig. 30.

Fig. an is seen when the plane of the axis of the Calcareous Spar is parallel or perpendicular to the plane of
polarization.

A. B. C. and D. are the arms of the black cross.

Fig. 30 is seen when the Calcareous Spar is turned 45° to the preceding positions.

Forms.—To this system belong the Hexagondodecahedron, the Rhombohedron, frequently

called a Rhomboid) or Hemidodecahedron, the Hexagonal Prism, and the Hemididodecahedron
or Scalenohedron,

Fig. 31. Fig. 32. Fig. 33. Fig. 34.

Rhombohedron.

/ !--^

h
i.,^ HP

Hexagonal
Prism.

Combination of the
Rhombohedron with
the Hexagonal Prism.

Scalenohedron.

Examples.—The following substances belong to this system :-

Antimony.
Arsenicum.
Plumbago.
Ice.

Cinnabar.
Chloride of Calcium.
Calcareous Spar.

Carbonate of Iron.

Carbonate of Zinc.
Dolomite.
Nitrate of Soda.
Hydrate of Magnesia.

SVSTEZtX 4:.-BZGHT PRISiyE.A.TZC SVSTEXI.

(Prismatic System, Mller. The l-&-l-axed System, Rose. The 2 &-2-membered System.)

Characters.— Geometric; Axes three, rectangular, all of different lengths. Optical ; Refrac-

tion double in all directions except two (two axes of double refraction). Thermolic ; Expansion
relatively unequal in the direction of all the axes.

O" As the crystals of this system have two axes of double refraction, a double system of
rings, intersected by bands, is seen when they are tested by polarized light. (See figs.

35 and 36.)

Double system of rings seen by looking through a slice of Nitre (cut perpendicularly to the axis

of the crystal) placed between two plates of Tourmaline {cut parallel to the axis of the crystal).
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Fio. 36.

Fig. 35 is seen when the plane of the axis of Nitre is parallel or perpendicular to the plane of polarization.
Fig. 30 is seen when the Nitre is turned 45° to either of these planes.

Forms.—To this system belong the Octohedron with a Rectangular base, the Right Rectangular
Prisyn, the Octohedron with a Rhombic base, and the Right Rhombic Prism.

Fig. 37. Fio. 38. Fig. 39. Fig. 40.

\ f\

\ \

Octohedron with a Rec-
tangular base.

Right Rectangular
Prism.

Octohedron with a
Rhombic base.

Right Rhombic
Prism.

-The following substances belong to this system :

—

Examples.-

Iodine.
Sulphur (native).
Pyrolusiie (BinoAide of Manga-

ncse).

White Antimony (Sesquioxide).
Bichloride of Mercury.
Chloride of Barium.
Sesquisulphuret of antimony,
Orpiment.

Carbonate of Lead.
Carbonate of Baryta.
Carbonate of Ammonia.
Arragonite.
Sulphate of Potash.
Sulphate of Magnesia.
Sulphate of Zinc.
Sulphate of Uaryta.
Sulphate of Stronijan.

Bisulphate of Potash.

Nitrate of Silver.

Nitrate of Potash.
Bitartrate of Potash.
Rochelle Salt.

Emetic Tartar.
Citric Acid.

Morphia.

SYSTEM 6.-OBI.IQUI: FBZSMATIC SYSTEM.
(The 2-&-l-membered System, Rose.)

Characters.—Geometric; Axes three, all unequal; two of them cut one another obliquely,

and are perpendicular to the third. Optical; Refraction double in all directions except two
(two axes of double refraction). Thermotic ; Expansion, in the direction of the axes, relatively

unequal.

O" As the crystals of this, like those of the preceding system, have two axes of double

refraction, a double system of rings, intersected by bands, is seen, when they are

tested by polarized light.

Forms.—To this system belong the Oblique Octohedron with a Rectangular base, the Oblique
Rectangular Prism, the Oblique Octohedron with a Rhombic base, and the Oblique Rhombic
Prism. Mr. Brooke (Encyclopcsdia Metropolitana, art. Crystallography,) refers the Right Oblique-

angled Prism to this group.

Fig. 41. Fig. 42.

fv^

Fig. 43. Fig. 44.

Oblique Octohedron
with a Rectangu-

lar base.

Oblique Rectangular
Prism.

Oblique Octohedron
with a Rhombic

base.

Oblique Rhombic
Prism.
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Examples.—The following substances belong to this system :-

Sulphur (by slow cooling).

Realgar.
Red Antimony.
Carbonate of Soda.
Trona (Sesquicarbonate of

Soda).
Bicarbonate of Potash.
Sulphate of Soda.

Sulphate of Iron.

Sulphate of Lime.
Chlorate of Potash.
Phosphate of Soda.
Borax (Tincal).

Acetate of Soda.
Acetate of (^opper.

Acetate of Zinc.

Acetate of Lead.
Binacetate of Copper.
Tartaric Acid.
Oxalic Acid.
Sugar.
Crystals from Oil of Cubebs.

SirSTEM G.-DOUBIiir-OBZ.IQXri: PRZSlMEiLTIC SirSTZSBI.
(The l-&-l-membcred System, Rose.)

Characteristics.—Geometric; Axes three, all unequal, and oblique-angular to one another.

Optical; Refraction double in all directions except two (two axes of double refraction). Ther-

moiic ; Expansion in the direction of the axes relatively unequal.

our The crystals of this system present a double system of rings, intersected by bands,

when they are tested by polarized light.

Forms.—To this system belong the Doubly-Oblique Octahedron and the Doubly-Oblique Prism.

Fig. 45. Fig. 46.

Doubly-Oblique Octohedron. Doubly-Oblique Prism.

Examples.—The following substances belong to this system :

—

Boracic Acid.
Nitrate of Bismuth.
Sulphate of Copper.

Sulphate of Cinchona.
Gallic Acid.

1. Artificial Method op Linn^^us.—This appears to me the best place for

noticing those pharmacological works in which the Linncean artificial method of

arranging plants is followed.

Car. A. Linn6f Materia Medica, ed. 4*. curante J. C. D. Schrebero. Lipsise et Erlangse,

1782.

P. J. Bergius, Materia Medica e Regno vegetabili, 2 torn. ed. 2nda. Stockholmise, 1782.

P. L. Geiger, Handbuch der Pharmacie, 3"e. Aufl. 2 Bd". Heidelberg, 1830.

2. Methods founded on the parts of organized beings employed.—In

some works the vegetable and animal substances employed in medicine are classi*

fied according to the parts used ; as barks, roots, seeds, secretions, &c.

jR. A. Vogel, Historia Maleriae Medicae. Lugd. Batav. et Lipsife, 1758.

C. Alston, M. D., Lectures on the Materia Medica, 2 vols. London, 1770.

J. C. Ebermaier, M. D., Taschenbuch der Pharmacie. Leipzig, 1809.

N. J. B. G. Guibourt, Histoire abregee des Drogues simples, 2d« ed. Paris, 1826; 3"' 6d.

1836.

Dr. F. Goebel and Dr. G. Kunze, Pharmacenlische Waarenkunde. Eisenach, 1827-29.

Dr. T. W. C. Martius, Grundriss der Pharmakognosie des Pflanzenreiches. Erlangen, 1832.

7. Classifications founded on the Chemical Constituents.

The difficulties attending the analysis of organized substances present a great

obstacle to the formation of a chemical classification. Most of the writers who
have attempted an arrangement of this kind are Germans.

Donald Monro, A Treatise on Medical and Pharmaceutical Chymislry, and the Materia Me-
dica, 3 vols. London, 1788.

C. H. Pfaff, System der Materia Medica nach chemischen Principien mit Rftcksicht auf. d.

sinnl. Merkmale und d. Heilverhaltnisse der Arzneimittel. Leipzig, 7 B''^, 1808-24.

F. A. C. Gren: Handbuch der Pharmacologic, 3'* Aufl. herausgegeben von Bernhardt und
Buchhoh, 2 Bde. Halle u. Berlin, 1813.
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F. G. Voifrteh, Vollstand. System der ArzneymiUellehre, hcrausgcgcben von Kuhn, 4 B'^*

Leipzig, 1816-17.

C. W. Hufeland, Conspectus MaleriiB Medicee, Berolini, 1816, cd. 2. 1820 ;—cd. 3, 1828.

G. W, Schwartze, Phannucologische Tabellen, oder syslematischc Arzncimillellelire in lab

larischer Form. Leipzig, 1819-25. 2 Aufl. fol. 1833.

G. A. Hichter, Ausftthrliche Arzneimiltellehre. Handbuch fttr prakt. Acrzfe. 5 B". u. 1.

Suppl. 1826.32.

L. A. Kraus, Wissenschaflliche Uebersicht der gesammten Heilmillellehrc. Gotling. 1831.

As an example of a chemical classification I shall select Schwartze's, and must
refer the reader to the late Dr. Duncan's (jun.) Edinburgh Dispensatory^ 11th

ed. p. 172, for Pfaff's chemical classification of the vegetable materia medica.

SCHWARTZE'S CLASSIFICATION.

Div. Div. Div.

1. Aqua communis 8. Extractiva amara 15. Alcaliiia

2. Gummosa, mucilagi- 9. Adstriiigentia seu 16. Salina
nosa Tannica 17. Metallica

3. Farinosa, amylacca 10. iEtherea-oleosa 18. Corpora simplicia^solida,
4. Gelatinosa 11. Resinnsa non metallica
5. Albumiiiosa 12. Narcolica 19. Kalia sulphurata
6. Saccharina 13. Spirituosa 20. Saponcs.
7. ringuia-oleosa 14. Acida

It will be observed that the author has not always founded his division on the chemical pro-

perties of medicines ; since some of them refer partly or wholly to llie effects produced by these

agents on the body. The nomenclature is not always perfect: thu.«, his seventeenth class is

called " Metallica," as if it alone contained metallic substances; whereas divisions fifteen and
sixteen also contain them. Again, some of the divisions, for example " Resinosa," contain sub-

stances whose effects are most, dissimilar ; while substances of analogous operation are placed in

separate divisions.

S, Classifications founded on the Physiological Effects of Medicines.

As the ultimate object of all our inquiries into the materia medica is to obtain

a knowledge of the mode of operation of medical substances, it follows, that the

most desirable and useful, because the most practical, classification of these agents,

would be that founded on the similarity of their effects. But so many difficulties

exist in the way of producing such an arrangement—so much remains yet to be

determined with respect to the nature of the modifications impressed on the organ-

ized tissues by the influence of medicines—that it must be evident to every one
who attentively studies the subject, that in the present state of our knowledge no
such classification can be satisfactorily effected.

Physiological classifications are variously formed. Those that I am acquainted

with may be reduced to six groups, or classes. Thus, they may be formed :

—

1. According to the General Quality of the Effects.

2. According to Brunonian Principles.

3. According to the Doctrine of Contra-Stimulus.

4. According to the Doctrine of Broussais.

5. According to Chemico-Physiological Principles.

6. According to the Part affected.

1. According to the General Quality of the Effects.

These arrangements are founded on the nature^ quality^ or general clmracter

of the eflfects ; as in the following works :

—

W. Cullcn, M. D., Treatise of the Materia Medica. Edinburgh, 1789.

R. Pearson, M. D., A Practical Synopsis of the Materia Alimentaria and Materia Medica.
London, 1808.

C. /. A. Schwilgue, Traite de Mati6re Medlcale, 2 torn. Paris, 1818.

J. Arnemann, Chirurgische Arzneimittellehre, 6" Aufl. von A. Kraus. 1818.
J. Arnemann, Praktische Arzneimittellehre, 6'* von L. A. Kraus. 1819.
T. Young, M. D., An Introduction to Medical Literature, art. Pharmacology, 2d edit. 1823.

/. B. G. Barbier, Traite Elementaire de Mali6re Medicale, 2"^" ed. 3 tom. Paris, 18.34;—
4« ed. 1837.
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N. Chapman, M. D., Elements of Therapeutics and Materia Medica, 4tli edit. Philadelphia,
1825.

Dr. Nutlall, Lancet, 1825-6, vol. ix. p. 578.
H. M. Edwards, and P. Vavasseur, M. D., Manuel de Matidre M6dicale. Paris, J826.—

Enj^lish Translation, by Davis, 1831.
C. Sundelin, Handbuch der speciellen Heilmitlellehre, 2 B-^^. 3'« Aufl. 1833.
John Murray, M. D., A System of Materia Medica and Pharmacy, 5th edit. Edinburgh,

1828.

A. Duncan, M. D., Physiological Classification of the Materia Medica. In the Supplement to
the Edinburgh New Dispensatory, 11th edit. 1829.

J. Wendt,'Frakiische Materia Medica. Breslau, 1830. 2'" Aufl. 1833.
F. Foy, Cours de Pharmacologie, 2 torn. Paris, 1831.
A. T. Thompson, M. D., Elements of Materia Medica and Therapeutics, 2 vols. 1832:—2d

ed. in 1 vol. 1835.

E. S. and K. D.Schroff, Arzneimittellehre und Rcceptirkunde. Wien. 1833.
A. Trousseau et H. Pidoux, Traite dc Therapeutique. Paris, l«r torn. 1836; 2°^ torn, l""*

part. 1837; 2e part. 1839.—2« ed. 1841.

C. G. Mitscherlich, Lehrbuch der Arzneiniittellehre. l""' Bd. l'« Abt. Berlin, 1837.

As examples of this kind of classification, I subjoin those of Dr. Duncan and
Sundelin :

—

DR. DUNCAN'S PHYSIOLOGICAL CLASSIFICATION OF THE
MATERIA MEDICA.

External Agents act,

I. By nourishing the body ALIMENTA.
(a) Drink Potus.

When they act medicinally Diluentia.
(6) Fond CiBi. ^

When they act medicinally •• Demulcentia.
II. By evacuation EVACUANTIA.

(a) By the skin insensibly Diaphoretica.
sensibly Sodorifica.

(J) By the mucous membrane
Of the nostrils Errhina.
Of the lungs Expectorantia.
Of the stomach Emetica.
Of the intestines Cathartica.
Of the u terus Emmenagooa.

(c) By glandular secretion
The kidneys Diuretica.
The salivary glands Sialogoga.

III. By exciting the vital powers STIMULANTIA.
(a) Chiefly of the parts to which they are applied TOPICA.

Applied externally
Causing redness Rubefacientia.

serous secretion Vesicantia.
purulent secretion Suppdrantia.

Administered internally.

CoNRiMENTA whcu alimentary
When acting medicinally Carminative.

(6) Of the system generally GENERALIA.
(a) Obscurely, but more durably PERMANENTIA.

Producing no immediate obvious effect Tonic a.
Constricting fibres and coagulating fluids Astringentia.

(6) More evidently, but less durably TRANSITORIA.
Acting on the organic functions Calefacientia.
Acting on the mental functions Inebriantia.

IV. By depressing the vital powers ; DEPRIMENTIA.
Acting on the organic functions Refrioerantia.
Acting on the mental functions Narcotica.

V. By chemical influence on the fluids CHEMICA.
Acidifying Acida.
Alkalizing Alkauna,

A very cursory examination of the substances placed by the author under
each of the above classes will satisfy the most superficial observer, that this clas-

sification does not, in a large number of instances, efl^ect that which it proposes

to do ; namely, to arrange together " substances according to the effects which
they produce in a state of health." For example, under the head of Diaphore-

tics and Sudorifics we have Mustard, Copaiva, Opium, Ipecacuanha, Alcohol,

Antimony, Ammonia, and Mercury ; among Narcotics are Opium, Nux vomica,

Foxglove, Saffron, and Colchicum ; in the class Sialogogues we have Horsera-
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dish, Tobacco, and Mercury. Now, no one will pretend to affirm that the sub-

stances thus grouped together operate in an analogous manner on the system, or

that their effects are similar.

SUNDELIN'S CLASSIFICATION.

A. Agents which lessen vi-

tality, AND WHICH ARE
ADAPTED FOR AN ABNORJrfAL

AOGMENTATION OF IT.

I. Adynamic Agents adapted for
genuine hypersthenia.

a. Agents diminishing the
blood and fluids.

1. Bloodletting.
2. Antiphlogistic Purga-

tives.

h. Adynamic agents in a
strict sense, — Tempe-
rants.

e. Agents which abstract
heat.

II. Relaxants adapted for abnor-
mal tension of fibres and for
augmented irritability and
sensibility.

a. Oleaginous substancos.
b. Mucilaginous, Amylace-

ous, and Albuminous
substances.

c. Saccharine substances.

B. Alterative agents,
. ^

C.

ADAPTED FOR AN ALTERA-
TION OF VITALITY.

Resolvents adapted for altera-

tion of Vitality from material
causes.

a. Solvents.

b. Absorbents.
e. Liquefacients.
d. Irritant resolvents.

e. Strengthening resolvents.

1. Excitants.
2. Tonics.

II. Evacuants adapted for Reten-
tions.

a. Emetics.
b. Purgatives.
c. Emmenagogues.
d. Diuretics.

e. Diaphoretics.

/. Diaphoretico-diuretics, or
the so-called purifiers of
the blood.

g. Cutaneous irritants.

It. Anthelmintics..

III. Mteratives adapted for altered

. Sensibility and Irritability.

a. Narcotics adapted for hy-
peraesthesis and convul-
sability.

1. Depressing agents.
2. Excitants.
3. Resolvents.
4. Acrids.
5. Bitter poisons.
6. Metallic substances.

Agents which augment
vitality, and are adapt-
ed for apparently or
actually lessened vita-

LITY.

Irritants adapted for torpid de-

bility.

a. Resolvents.
b. Drastics.

c. Acrids.

Strengthening .Agents adapted
for true debility.

a. Animating analeptics.

b. Exciting-animating agents..

e. Exciting-strenghtening
agents.

1. Carminatives.
2. Aromatic herbs.

3. Powerful Excitants..
4. Balsamics.
5. Irritating Excitants.
6. Empyrewmatic agents..
7. Spices.

8. Exciting irritants.

d. Tonics.

1. Consolidating agents.
2. Tonic Bitters.

3. Astringents.
4. Antiseptics.
5. E.fciting Tonics.

2. According to Brunonian Principles.

Some physicians have classified the articles of the Materia Medica in accord-

ance with Brunonian principles. I have already mentioned that Brown regarded

all medicines as stimulants; that is, as agents causing excitement. But he sup-

posed some of them to produce less excitement than is requisite for health ; and,

therefore, to be the remedies for sthenic diathesis : hence they were termed Debili-

tating or Antisthenic. On the other hand, some agents give more excitement than

suits the healthy state; and are, therefore, the remedies for the asthenic diathesis.

These he called Stimulant or Sthenic.
(
The Works of Dr. John Brmvn^ vol..

ii. p. 205. 1804.) The following pharmacological works are based on Bruno-
nian principles :^

—

Versuch einer einfachcn practisclicn Arzneimiltellehrc. Wlen. 1797.

Pharmacopoeia Browniana, oder Handl)uch der einfachslcn und wirksamsten Heilmittel, rait

klinischen Bemerkurifren im Geiste der gelaiitertcn neuen Arzneilehre. Stuttgart, 1798.
J. S. Frank, Versuch einer theoretisch-praktischen Arzneiinitlellehre nach den Principien der.

ErrciErungslheorie. Erlangen, 1802.

C F. Oherreich, Umriss einer Arzneimittellehre nach den Grundsatzen der Erregungstheorie.
Leipzig, 1803.

J. J. Choriety Traite de Pharmacologie, bas6e sur la theorie de Brown. Paris, 1806.

* Eneyclopiidisches JVdrterbuch der medicinischen Wissenschaflen, 3 Bd. art. Anneimittellehre.

VOL. I. 16
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F. Wurzer, Grundriss der Arzneimittellehre. Leipzig, 1808.

J. H. Midler, Handbuch der»Lebens-und Arzneirnittellehre. Leipzig, 1809.

J. A. Neurohr, Versuch einer einfachen praktischen Arzneiraillellehre. Zweite Aufl. Heidel-
berg, 1811.

K. Schone, Praktische Arzneimittellehre fur Aertze und Wundarze nach den Grundstatzen der
Erregungstheorie. 2d Bde. Berlin, 1815

3. According to the Doctrine of Contra- Stimulus.

I have already (see p. 150.) given a sketch of this doctrine, as well as an out-

line of the classification adopted in the following work :

—

G. Giacomini, Trattalo filosofico-sperimentale dei Soccorsi Terapeutici, 4 vols. 8vo. Padova,
1833-36.

Andral (Diet, de Med. et de Chirurg. pratiq. art. Contre- Stimulant.) who
quotes Fanzago, Tommasini, and Gozzi, says, that the Italians divide medicines

into two classes, dynamics and irritants. The first comprehends those agents

which augment or depress excitability,—stimulants and contra-stimulants ; the

second includes mechanical and chemical agents.

4. According to the Doctrine of Broussais.

The followers of Broussais, the founder of what the French denominate the

New Medical Doctrine, or Physiological Medicine, consider all medicines to be

either stimulants or debilitants. When a stimulant is applied to the organ

affected, it is termed a direct stimulant ; but when applied to a part more or less

distant from that affected, it is termed a revulsive, or sometimes an indirect debi-

litant. Hence medicines are divided into debilitants, direct stimulants, and revul-

sives. This is the plan adopted in the following work :

—

L. J. Begin, Trait6 de Th^rapeutique, redige d'aprds les principes de la nouvelle Doctrine

Medicale, t. ii. Paris, 1825.

5. According to Chemico-Physiological Pri?u)iples.

Another mode of classifying medicines is on cJiemico-physiological principles ;

or to use the phrase of Dr. Osann, [Encyclop. Worterb. d. med. WissenscJiaften.)

" on the chemico-therapeutical basis of natural philosophy." This method has

been adopted in the following works :

—

K. F. Burdach, System der Arzneimittellehre, 1807-9. 3 Bde. 2te Aufl. 1817-19. Leipzig.

C. H. C. Bischoff, Die Lehre von den chemischen Heilmitteln, oder Handbuch der Arznei-
mittellehre. 3 Bde. 1825-31. Bonn.—[I have given a sketch of this classification in the London
Medical Gazette^ vol. xvii. p. 164.]

W. Grabau, M. D., Chemisch-physiologisches System der Pharmakodynamik. l*"" Theil

Kiel, 1837. 2«^ Theil Keil, 1838.

6. According to the Part affected.

Another mode of classifying medicines is to arrange them according to \\iQ par-
ticular structure or organ which they affect ; as into medicines acting specifi-

cally on the nervous system ; medicines acting specifically on the vascular system,

and so on. Some authors have formed their principal divisions, or classes of

medicines, from the parts acted on, and their orders from the nature or quality of

the effect. The following writers have founded their classifications on the parti-

cular organs affected by medicines :

—

J. L. Alibert, Nouveaux Elemens de Th^rapeutique et de Mati6re Medicale, S"*® «^d. 3 t.

Paris, 1826.—[I have given a sketch of this classification in the London Medical Gazette, vol .

xvii. p. 165.]

Dr. Granville, Medical and Physical Journal, for April, 1822, vol. xlvii.

J. Eberle, M.D., A Treatise on Materia Medica and Therapeutics, 2d ed. Philadelphia, 1824;

3d edit. 1825.

Ph. F. W. Vogt, Lehrbuch der Pharmakodynamik. 2B'i'' 2t« Aufl. 1828;—3'* Aufl. 1832.

Dr. Michaelis, Encyclopadisches WOrterbuch der Medicinischen Wissenschaften. Art. Arznei-

mittel. Berlin, 1829.
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-Medicines that act spe

cifically on the intes

tinal canal, or upon <

morbific matter lodged

in it

B.—Medicines whose action
is principally directed
to the muscular sys-

tem

C.—Medicines that act spe-

cifically on the uterine
system

D.—Medicines that act spe-

cifically on the nervous
system

E.—Medicines whose action

is principally manifest-

ed in the circulatory

system

F.—Medicines acting speci ,

fically upon the organs -

of secretion »...

-Medicines that act spe-

cifically upon the respi-

ratory organs

EBERLE'S CLASSIFICATION.

I. Medicines that excite discharges from the } Emetics.
alimentary canal i Cathartics.

II. Medicines cnlculnted to destroy or counter- ) » .». i
• .•

net the influence of morbific substances >
Anthelmintica.

Io<lged in the alimentary canal S
'^"^'^<^'""-

I. Medicines calculated to correct certain
j

morbid conditions of the system, by f Tonira
acting on the tonicity of the muscular C

-loiijcs.

fibre )

11. Medicines calculated to correct certain mor- i

bid states of the system by acting on the > Astringents,
contractility of the muscular fibre )

'
^mirarfnsc'haSe''.'".'"..^^^^^^^^ I

Emmenagogues.

II. Medicines calculated to increase the partu- ? Ahnrtion
rient efforts of the womb 5

^°°""'*-

I. Medicines that lessen the sensibility and } Vorrniipo
irritability of ihe nervous system J

i^drcoucs.

II. Medicines that increase and equalize the ) Antisnasmodira
nervous energy j

" '""P"'""""'""-

I. Medicines that increase the action of the ? c.:.v,..i„„.^
heart and arteries j

Stimulants.

I. Medicirves that act on the cuta-S
General. .• DiaphoreUcs.

•
neousexhalents

j^^^,^^,^
S l^^^^'
( Emollients.

II. Medicines that increase the action of the 1 nnrptira
urinary organs. j

^'""^"'cs.

III. Medicines that alter the state of the urinary ? *„.i»i.i„
secretion I

Antilithica.

IV. Medicines that promote the secretory action } cj;_io„„„„„„
of the salivary glands \

Sialagogues.

I. Medicines calculated to increase the mucous ) p^nprtriranto
secretion in the bronchia, and to promote > inhalations
its discharge )

II. Medicines whose action is truly topical
| E^harotics.

VOGT'S CLASSIFICATION.

Vogt makes three classes of medicines : the first including those agents which specially affect

the sensibility of the body ; the second containing those which alter the irritability of the system;
and the third embracing those agents which influence what he calls the vegetation of the body,

—

that is, the organic functions, namely, nutrition and reproduction.

Class 1. Medicines ope-

rating specially on the

nervous system, and <

particularly used as
nervous agents

Class 2. Medicines ope-

rating specially on ir-

ritable life

Class 3. Medicines ope-

rating specially on the

vegetative [organic]
system, and which are
particularly used in
diseases of vegetation
[nutrition and repro-
duction]

orders. r

Medicines which limit the
|

vital manifestation of the i

nervous system (JVarco-

tica),

Medicines which exalt and
strengthen the vital ma-
nifestations of the ner-

^
vous system (JVer?nna). ••

|

I

Weakening (^ntiphlogistica) as

Medicines which heighten
and strengthen the vital

manifestations of the irri-

table system

. Medicines operating spe- I

cially on the secreting and •(

excreting system

Medicines which specially

operate on the formative
process

DIVISIONS.

1. Opium and its allies:

2. Nux Vomica, and medicines simi-
lar to it.

3. Hydrocyanic Acid, and vegetables
allied to it.

4. Belladonna, and medicines similar
to it.

1. Nervinia volatilia (Ammonia,
Musk, &c.)

2. Nervino-alterantia antispasmodi-
ca (Ipecacuanha, Copper, Zinc,
Bismuth, &c.)

the Neutral Salts, Cold, &c.
1. Excitnntia volatilia (as Camphor,

Mints, &:c.)

2. Tpnica.
3. Antiseptica (Acids, Chlorine, &.c.)

1. Heat.
2. Gummi-Resinosa, Balsamica, and

Resinusa.
3. Resolventia (Acrids, Mercury,

Antimony, Sulphur, Alkalis,
Iodine, &c.)

1. Aromata (Pepper, Pyrethrum, Nut-
megs, (See.)

2. Nutrientia.

s. Classifications founded on Tlierapentical Properties.

The curative and remedial powers of medicines are not absolute and constant,

but relative and conditional ; so that we have no substance which, under every

circumstance, is a remedy for a particular disease. This will explain why no
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modern author has attempted to classify remedies according to their therapeutical

properties. Such a classification, if attempted, must be an arrangement of dis-

eases, and an enumeration of the medicines which experience had found fre-

quently, though not invariably, beneficial for each. On this principle, an Index

of Diseases and of Remedies according to the opinions of the ancient Greeks^
Latins, and Arabs, has been given in the following work :

—

J. jRM«y, M. D., Materia Medica aritiqua et nova, repurgata et illustrata, 4to. Rotterodarni,
1775.

Strictly speaking, therefore, there are no substances to which the term Spe-

cifics {specifica qualitativa, Hufeland,^) can be properly applied. Yet it cannot
be denied that there are many medicines which are particularly appropriated to

the cure of certain diseases, or to the relief of particular symptoms; experience

having shown that they more frequently give relief than other agents. As exam-
ples, I may refer to the use of Mercury in syphilis, Sulphate of Quinia in ague,

Arsenious Acid in lepra, Sulphur in the itch, and Hydrocyanic Acid in vomiting.

Moreover, I cannot admit that any satisfactory explanation has yet been given of the

modus medendi of many of these agents. The relief obtained in constipation by
the use of Senna, and in pain by that of Opium, is explicable by reference to the

known physiological effects of these substances. But the benefit procured in

venereal diseases by Mercury, in ague by Sulphate of Quinia, &c., cannot be

accounted for by reference to any known physiological effects which these sub-

stances produce, and our use of them, therefore, is at present empirical. It can-

not,, however, be doubted, that had we a more intimate acquaintance with, and
precise knowledge of, the action of remedies, the therapeutical properties of medi-

cines would no longer appear incomprehensible and mysterious.

Though no systematic therapeutical classification has, to my knowledge, been

attempted by modern authors, yet in some recent works several therapeutical

classes have been admitted ; especially in the following :

—

F. Foy,M. D., Cours de Pharmacologie, 2 tomes. Paris, 1831.—[His class of Specifics includes

Antisyphilitics, Antipsorics, Febrifuges or Antiperiodics, Antiscrofulous medicines, and Anthel-
mintics.]

J. H. Dierbach, M. D., Die neuesten Entdeckungen in der Materia Medica. 2te Ausg. ler

Band. Heidelberg und Leipzig, 1837.

CHAPTER XII.—ON THE PHYSIOLOGICAL CLASSES OF MEDICINES.

1 have already (p. 175.) expressed my opinion that, in the present state of our

knowledge, a physiological classification of medicines cannot be satisfactorily

effected. It is principally on this ground that I have thought it advisable, in the

following pages, not to follow any attempted arrangement of this kind in describ-

ing the substances used in medicine. It, however, appears to me advisable to

precede the account of medicines individually, by some notice of the more im-

portant groups which they form when arranged on physiological principles.

Medicines may be arranged physiologically on two principles ;—according to

the parts or organs which they affect, or according to the nature or quality of the

action which they set up. But to the exclusive adoption of either principle,

obstacles almost insurmountable oppose themselves. These mainly arise from

the difficulty experienced in discriminating between the primary and secondary

effects of medicines.

In a classification of medicines according to the parts or organs affected, it

would be found, I suspect, that four-fifths of our Materia Medica might be placed

in one class, under the denomination of medicines affecting the nervous system

(cerebral, true spinal, and ganglionic systems'") ; while in a classification strictly

' Lehrhuch der allgevieinen Ileilkunde, S. .104. 2te Aufl. Jena, 1830.

^ See some remarks on the therapeutics of these systems, in Dr, Marshall Hall's work On the Diseases and
Derangements of the jsTervous System, pp. 36, 113, and 129.
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founded on the nature or quality of the action which they induce, most of our

medicines would belong to the class of alteratives.*

Class 1. Medicamenta Cerebro-spinantia.—Cerebro-spinants.

(Narcotics, Jluetomm.)

Definition.—Medicines which produce or prevent sleep, or which affect the

intellectual functions, sensation, or the irritability of the muscular fibres, I deno-

minate Cerebro-spi7iants, because they affect the functions of the cerebro-spinal

system (cerebral and true spinal systems of Dr. Marshall Hall).

Physiological Effects.—The only essential physiological property which

these agents possess in common, is that of specifically affecting the cerebro-spinal

system. In other respects they present a considerable diversity of operation,

—

though they are so mutually related that we cannot with propriety place them in

separate classes.

Cerebro-spinants differ among themselves with regard to both their topical and remote effects.

The topical effect of Opium is that of a very slight benumbing agent; Aconite causes numbness
and tingling; Conia occasions local paralysis; Tobacco, Foxglove, &c., operate on the alimen-

tary canal as acrids ; Alcohol and the Metallic Cerebro-spinants are caustics. In their remote

effects we observe the same want of uniformity. Alcohol renders the pulse fuller and more fre-

quent ; while Foxglove reduces its power and frequency. Opium causes constipation, while To-
tiacco relaxes the bowels. Lastly, in the modifications occasioned in the functions of the cerebral

and spinal system, we observe an equal diversity of operation.

Considered with regard to their effects on the cerebro-spinal system, these agents

may be arranged in ten orders, as follows :

—

Order 1. Convulsives ( Tetanies). Agents which augment the irritability of the mus-
cular fibre, and in large doses occasion convulsions.—This order includes Strychnia,

Bnicia, and all substances which contain one or both of these alkalis; as Nux Vomica,
St. Ignatius's Bean, Snake-wood, (lignum colubrinum,) the Upas Tieute, and probably the

Tanghin poison. These agents are principally employed in torpid or paralytic conditions

of the muscular system, under regulations which will be pointed out hereafter.

Order 2. Paralysers. Age%s which cause paralysis of voluntary motion, and lessen

the irritability of the muscular fibres.—This order contains Conia, an alkali procured

from hemlock, and which, considered physiologically, would appear to be the remedy for

augmented irritability of the muscles, as in Tetanus and Hydrophobia.

Order 3. Benumbers, Agents tchich cause topical numbness [paralysis of the sentient

nerves?] and muscular weakness.—Monkshood, and its alkali Aconitina, occasion numb-
ness and tingling in the parts to which they are applied. They give rise to a feeling

analogous to that produced, on the return of sensation, after the removal of pressure upon
a nerve, and which is commonly denominated " pins and needles," When swallowed,
they also occasion muscular weakness. As they diminish feeling, they are adapted for

the relief of neuralgia.

Order 4. Convulsive Stupefacients, acting rapidly >nd suddenly. (Epileptifa-

dents?) Agents which cause sudden loss of intellect, sensation, and volition, and usually

occasion convulsions.—This order includes Hydrocyanic Acid, the Cyanides of Potassium
and Zinc, Bitter Almonds and their Volatile Oil, and ihe Cherry-laurel and its Volatile

Oil and Distilled Water. The narcotic gases (Carbonic Acid, Sulphuretted Hydrogen,
&c.), when inhaled, belong to this order. In celerity of effect, and rapidity with which
they prove fatal, no agents exceed, and few equal, the poisons of this order. The sudden
loss of sensation and of consciousness, with violent convulsions, which are the charac-
teristic effects of this order, constitute also the essential symptoms of an epileptic paro-

xysm : they also sometimes occur from the loss of large quantities of blood. The analogy
between these three conditions (i. e. hydrocyanic poisoning, epilepsy, and the effect of
hemorrhage,) is farther shown by the fact that the symptoms of all are relieved by Ammo-
nia. As therapeutical agents, hydrocyanic acid and its allies prove exceedingly useful in

certain painful affections of the stomach, unaccompanied by inflammation.

Order 5. Convulsives which cause Delirium followed by Sleep or Stupor.
Agents which, in moderate doses, act as cardiaco-vascular stimulants, and exhilarate

;

* Medicines may augment, lessen, or alter vital action. Sej p. 148.

16*
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in excessive doses cause confusion of head and impaired volition, followed by delirium,

convulsions, and insensibility.—This order was contrived to include Camphor.

Order 6. Paralyzing, pupil-contracting Stupefacients (Narcotics ; Apoplectifa-

cients ?) Agents which lessen feeling, and the irritability of the muscular fibres, and
cause contraction of the pupils, and paralysis of voluntary motion, and sleep or stupor.—
Opium, and its alkali. Morphia, constitute the type of this Order, to which, probably,

Lactucarium also belongs. In small doses they usually excite the vascular system, check

the mucous secretions of the alimentary canal, and promote sweating. In larger doses

they lessen sensation, diminish the irritability of the muscular fibre (when fatal doses have

been taken, actual paralysis precedes death), cause contraction of the pupils, and occasion

sleep or stupor. The apoplectic condition thus induced is denominated narcotism. In

therapeutics, these agents are used

—

a. To check profuse mucous secretion of the gastro-intestinal membrane.

6. To promote sweating.

c. To diminish augmented irritability of the muscular system (spasm or convulsion).

When thus used, they are termed antispasmodics.

d. To relieve pain. In this case they are called anodynes (from a., privative, and

ccfuKx, pain), ox paregorics (from 7rdf>i)yc>fiaD, to soothe or alleviate).

e. To procure sleep. When thus used, they are denominated hypnotics (vTrvuruco!,

from urvo{, sleep), or soporifics (from sopor^ a deep sleep, and facio, I make).

Order?. Inebriating, paralyzing Stupefacients (/jie6nan/s; Intoxicants). Agents

which produce a peculiar disorder of the intellect, called inebriation or intoxication, im-

pair volition, and, when usedin excess, occasion paralysis of voluntary motion, and stupor.

—Alcohol, Wine, and Ether, belong to this Order, which is closely allied to the preceding

one. The agents composing it are remarkable for their exciting influence over the car-

diaco-vascular system, and for the peculiar form of intellectual disorder which they occa-

sion, but which varies somewhat in different persons. By long-continued use, alcohol

gives rise to the disease termed delirium tremens, which is characterized by wakefulness,

delirium, and tremor. The substances of this group are employed in medicine principally

-as excitants and stimulants.

A. Protoxide of Nitrogen should, perhaps, constitute a subdivision of this order.

When inhaled it causes exhilaration, temporary delirium, and blueness of the

lips. Stupor is sometimes produced by it.

jS, Indian Hemp {Cannabis indica) should form either another subdivision, or, per-

haps, a distinct order. It causes a very agreeable kind of delirium, augmented

appetite, venereal excitement, and impaired volition, followed by insensibility,

during which the patient retains any position in which he may be placed. Its

effects, therefore, simulate catalepsy.' {Calaleptifacient?)

'Order S. Delirifacients'* which Dilate the Pupil and Paralyze the Throat.
Agents which cause dilatation of pupil, obscurity of vision, dysphagia, aphonia, and de-

lirium, terminatimg in Uupor.—Belladonna, Stramonium, and Hyoscyamus, belong to this

order. Tliey cause dilataiion of pupil, obscurity of vision or actual blindness, dryness of

the throat, difficulty or entin? loss of power of deglutition, aphonia or difficult articulation,

weak pulse, fainting, and deXrium, followed by sopor or lethargy. Convulsions are not

constant. These effects have be&n compared to the symptoms of hydrophobia. Spasmodic

difficulty of breathing, and angina pectoris, have been alleviated by these agents. Bella-

donna is employed to dilate the pup'il^and to allay neuralgic pain.

Order 9. Nauseating, cardiaco-vascular Sedatives, which occasion Trembling
AND Weakness of Muscles and Confusion op Intellect. — Agents which produce
nausea, sometimes vomiting and purging, xoeakness and irregularity of pulse, syncope,

impaired vision, giddiness, and confusion of ideas. Paralysis, convulsions, delirium,

and stupor, are occasional symptoms. Foxglove and Tobacco belong to this group.

Order 10. Metallic Cerebro-spinants.—Metallic substances having a local chemical

action, and which affect the functions of the true spinal system.—This order is a very

heterogeneous one, and admits of several subdivisions.

* On the Preparations of the Indian Hemp, or Ounjah {Cannabis indica), their Effects on the .Animal System in

Health, and their Utility in the Treatment qf Tetanus and other Convulsive Disorders. By W. B. O'Shauglmessy,
M. D. Calcutta, 1639.

« From delirium and /ocw, I make.
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«t. Plumbeous Cerebro-spinants.—The preparations of Load occasion colic and
paralysis. From their constririging effects on the capillary vessels they have
been termed astringents.

0. Manoanesic Cerebro-spinants.—According to Dr. Coupar (^British Annals of
Medicine^ Jan. 13, 1837, p. 41.) they occasion paraplegia without, colic or

tremor.

•y. Mercurial Cerebro-spinants.—By long continued use, in small do.sos, mercu-
rials occasion paralytic tremor (tremor merciirialis,) and ultimately convul-

sive agitation of the limbs. {Choreafacients?)

S. Antispasmodic Metallic Cerebro-spinants.—This group includes the Prepara-

tions of Arsenic, Bismuth, Copper, Silver, and Zinc. Their influence over
the true spinal system is shown by their remedial influence in epilepsy and
chorea (whence their denomination of antispasmodics,) as well as by the

cramps or convulsions or paralysis which they occasion when taken in poi-

Eonous doses. In small doses they sometimes cure ague and other periodical

maladies, and have, in consequence, been termed tonics This group corre-

sponds very nearly to that called by Vogt {Lehrbiick der PharmuJiodynamik.
Bd. 1. S. 269. 2te Aufl. Giessen, 1828.) nervino -alterantia. Arsenic, when
swallowed in an excessive dose, sometimes occasions narcotism.

Locality and Q^uality of the Action of Cerebro-spinants.—Those cere-

bro spinants which occasion lesions of the mental functions, ofsensibility, or of voli-

tion, or which prevent or produce sleep, affect the cerebrum or cerebellum.

These lesions put on a great variety of forms. Mania, delirium, inebriation, erroneous

perceptions or judgments, and stupor or coma, are morbid conditions of the mental facul-

ties. Pain, numbness, tingling, loss of feeling, spectra, impatience of light, impaired

vision, amaurosis, &c., are disordered conditions of sensibility. Paralysis (cerebral) of

voluntary motion is a lesion of volition, one of the cerebral functions.

Those cerebro-spinants which either augment or lessen the irritability of mus-
cles, affect the true spinal system.

Spasm or convulsion is the result of an augmentation of the irritability of muscles. If

the influence of the true spinal marrow over the muscles be destroyed, the muscles are

no longer irritable. This state, which may be denominated spinal paralysis, or paralysis

of irritability, must not be confounded with cerebral paralysis, or paralysis of voluntary

motion. (See Dr. Hall's paper on this subject in the Medico-Chirurg. Trans, vol. xxii.

[vol. iv. N. S.] p. 191.)

Mr. Grainger (Observations on the structure and Functions of the Spinal Cord. Lond.

1837.) has shown that the centre of the true spinal system is the gray matter of the true

medulla oblongata and medulla spinalis. From this centre proceed the incident excitor'

and the reflex motor nerves.

The affection of either the cerebral or true spinal systems induced by cerebro-

spinants, may be primary or secondary ; for these two systems are so mutually

related, and have such an influence over each other, that if one be disordered, the

other readily becomes implicated.

Thus convulsions arise from u lesion of the true spinal system
;
yet it is well known that they

frequently attend diseases of the encephalon. The "cause," observes Dr. Hall, "appears to be

either irritation or counter-pressure : the former may act through the medium of the nerves dis-

Iributed to the membranes,—as the recurrent of the trifacial of Arnold,—as in epilepsy induced

by a spicula of bone ; the latter is illustrated by the case of meningitis, by Dr. Abercrombie, in

which the anterior fontanelle became prominent; pressure upon it induced convulsion." (On the

Diseases and Derangements of the Nervous Sj/stem, p. 97. Lond. 1841.) On the other hand,
affections of the true spinal system may induce lesion of the cerebral faculties. Thus convul-

sions may, by stopping respiration, cause coma.

Attempts have been made to localize more precisely the action of cerebro-

spinants, but without much success. Thus Flourens* says that Opium acts spe-

cifically on the cerebral lobes ; that Belladonna, in a limited dose, affects the

luberculaquadrlgemina,and in a larger dose the cerebral lobes also; that Alcohol,

in a limited dose, acts exclusively on the cerebellum, but in a larger quantity, it

* Recherches ezpirimentales sur les Proprietea et lesFonctions du Systeme JVeroeuz dana lea Animauz virtebris.

pp. 254, 258, 261, and 262. Paris, 1624.
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affects also neighbouring parts ; and, lastly, that Nux Vomica more particularly
affects the medulla oblongata.

It cannot be doubted, that most of the peculiarities which attend the operation of individual
cerebro-spinants arise from different parts of the nervous centres being unequally affected by
different agents.

Great difficulty attends all attempts made to ascertain the natureof the changes,
which cerebro-spinants induce in the nervous .centres. This arises, in part, from
the fact, that similar symptoms attend dissimilar affections of these parts.

Thus cojna may be induced by compression of the cerebrum, or by loss of blood. Delirium
may arise from irritation of the cerebrum, or from loss of blood. Convulsions may be produced
by irritation, or lesion of the medulla oblongata and spinalis, or by loss of blood. Paralysis may
arise from lesion of the cncephalon, destructive injury of the medulla oblongata or spinalis, and
loss of blood.

Alterations in the quantity or quality of the blood supplied to the different parts

of the cerebral and true spinal systems, are probably the primary causes of the

changes which cerebro-spinants induce in the condition of the functions of these

systems. By long continued use of these agents, slight chemical changes may,
perhaps, be induced in the nervous tissue (see p. 129.)

Augmented arterial action, or venous congestion, sometimes attends the operation of cerebro-

spinants. Flourens {Op. cit.) declares that Opium, Belladonna, Alcohol, and Nux Vomica, give
rise to phenomena resembling those which attend mechanical lesions of the parts on which he
asserts these agents operate (see above;) and farthermore he states, that in birds it is possible to

observe, through the cranium, changes of colour [some alterations in the vascular condition of
the parts] which these agents effect in the brain.

Cause of Death.—In general, the immediate cause of death, in cases of poi-

soning by the cerebro-spinants, is an impediment to respiration or circulation.

Thus, the process of respiration may be stopped by a paralytic or a spasmodic
condition of the respiratory muscles, or by closure of the larynx; and the circula-

tion of blood may cease in consequence of paralysis of the heart. These are

obvious and readily understood causes of death. But in some cases the crebro-

spinants appear to destroy life in some other way. Thus, Hydrocyanic Acid
injected into the veins kills within a few seconds, without stopping the action of

the heart, which continues to beat for some minutes after the chest has been laid

open. Now in such cases, it appears to me, that the death is too rapid to be

fairly ascribable to the stoppage of respiration,—nor can it be referred to cessa-

tion of the heart's action.

a. Paralysis of the muscles of respiration.—In some cases the respiratory muscles do not
receive their proper supply of nervous energy, in consequence of which respiration is per-

formed with increasing difficulty, until, ultimately, asphyxia is produced. The failure of the

excito-motor power, in these instances, arises from the action of the poison on the true spinal

system.* This kind of death is caused by Opium, and sometimes by Diluted Hydrocyanic
Acid. If the body be opened immediately after death, the heart is found beating, oftentimes

with considerable force, and for some minutes. These are the cases in which it has been

proposed to prolong life by artificial respiration until the effect of the poison has passed off*.

The proposition is not supported merely by its ingeniousness and plausibility, but by expe-

rience. The following is a case in point, related by Mr. VVhateley, and quoted by Dr. Chris-

tison :

—

{Treatise on Poisons, p. 680. 3d. ed.) A middle-aged man swallowed half an ounce of

crude Opium, and soon became lethargic. Ho was roused from this state by appropriate re-

medies, and his surgeon left him ; but, the poison not having been sufficiently discharged, he

» Dr. Marshall Hall (On the Diseases and Deranffements qf the J^ervous System, p. 63) gives the following

Table of the System of the Respiratory Nerves.

I. The Excitors. II. The Centre. HI. The Motors.

1. The Trifacial, q»^ 1. The Spinal Accessory,

2. The Pneumogastric, a-» 2. The Intercostal,

3. The Spinal. Og 3. The Diaphragmatic,

•gg.
4. The Lower Spinal, &c.
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fell again into a stale of stupor ; unci when the surgeon returned, he found llic face p:,Ie, cold, and
deadly, the lips black, the eyelids motionless, so as to remain in any position in which they were
placed, the pulse very small and irregular, and the respiration quite extinct. The chest was im-
mediately inflated by artificial means; and, when this had beer» persevered in for seven minutes,
expiration became accompanied with a croak, which was gradually increased in strength till

natural breathing was established; emetics were then given, and the patient eventually recovered.

Another most interesting case of recovery from poisoning by Opium, by artificial respiration, has
been detailed by Mr. Howship. {Medico Chirurgical Transactions, vol. xx. p. 86.) I have
several times restored animals apparently dead, from the nse of Hydrocyanic Acid, merely by
keeping up artificial respiration ; and Sir Benjamin Brodie has done the same with animals
apparently killed by the Oil of Bitter Almonds.

0. Convulsions or spasm of the respiratory muscles.—Another cause of death brought on by
cerebro.spinants is spasm of the respiratory muscles, whereiiy the function of the respiration Id

stopped, and asphyxia produced. In such cases the reflex action is augmented. We have an
example of this mode of operation in death by Strychnia, Brucia, and the substances containing
these alkaloids.

y. Closure of the larynx.—When an attempt is made to inspire pure Carbonic Acid, as well as

some other gases, the larynx spasmodically closes, and death results from asphyxia. In a case

of complete insensibility from intoxication related by i\Ir. Sampson, (Mcdico-Chir. Trans, vol.

XX. p. 46.) the comatose state was thought to arise, not from apoplexy, " but from torpor of the

brain, in consequence of that organ being imperfectly supplied with blood not duly oxygenated

;

for the shrill tone and. extreme difficulty of respiration showed the existence of collapse of the
glottis, and imperfect transmission of air into the lungs, which might be accounted for by a
paralysed stale of the eighth pair of nerves and recurrent branches." Tracheotomy was performed,
and with complete success; in about half an hour the respiration was regular and easy through
the wound.'

cT. Paralysis of the heart.—In some instances the immediate cause of death appears to be para-
lysis of the heart; for the heart ceases to beat before respiration has stopped,—as when the Alco-
holic Extract of Aconite is applied to wounds in dogs. If the chest be opened, the heart docs not
contract as usual when irritated by a needle. The infusion of Tobacco appears to kill dogs and
cats by paralyzing the heart. In the case of poisons acting in this way, it has been proposed to

stimulate the heart by slight galvanic shocks, in order to avert the fatal termination. Even
acupuncture has been advised, if the patient appeared in articulo mortis. Bretonneau (Bayle,
Travaux Thcrapeutiques, t. i. p. 432.) has repeatedly punctured the brain, heart, lungs, and
stomach of young dogs, without the least inconvenience ; and Carraro'' has successfully tried

this practice on animals in a slate of asphyxia.

Active Principles.—A considerable number of the vegetable cerebro-spinants

owe the whole or part of their activity to an organic alkali. The cerebro-spi-

nants belonging to the Almond tribe yield hydrocyanic acid. Lastly, volatile oil

is, in some cerebro-spinants, the active principle.

1. Organic or Vegktable Alkalis; or the Alkaloids.—These substances are peculiar to

vegetables. As the juices of the plants in which they reside are acid, it is evident that the vege-
table alkalis must exist in them in the form of salts. The method of extracting them is not uni-

form ; but for the most part they may be procured by boiling Ihe substances containing them in

water acidulated with hydrochloric acid, and neutralizing the filtered decoction with ammonia,
Jime, or magnesia, by which the organic alkali is precipitated, and is to be subsequently purified,

which is usually effected by dissolving it repeatedly in alcohol.

Most of the organic alkalis are solid, inodorous, and crystallizable ; e. g. Morphia and Cin-
chonia. Some are pulverulent, as Veratria. Conia is liquid at ordinary temperatures, volatile,

and highly odorous. All are combustible. They have an alkaline reaction on vegetable
colouring matter, and unite vi^ilh acids to form salts; but their saturating power is very low

> Dr. Marsliall Ilall {op. supra cit. p. 280) desifrnatea this operation as " one of the most splendid achievements
of modern surgery^ Ho considers the case to have been one of " paralysis of the pneiitno-^astric nerve and
of the dilator muscles of the larynx:" and that the same condition occurs, not only in intoxication, but pro-
bably in other cases of coma, as in that of apoplexy, of epilepsy, from opium, &c. He gives the following

Table of the Closure op the Lartnx.
I. TheExcitor. II. Centre. III. The Motor.

The Superior Laryngeal. ^ ^ The Inferior Laryngeal or

2:5 Recurrent.

* Experiences sur des animaux asphyxias et ramenes a la vie par Facupuncture du ceeur, in Bayle, op. cit. t. i
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(t. e. their atomic weights are very high.) The alkalis with which we are best acquainted are

only slightly soluble in water; but, in general, they readily dissolve in boiling alcohol, and
some of them separate in a crystalline slate from this liquid as it cools. Their taste is for the

most part bitter ; that of some is also acrid. Tannic acid unites with them to form tannates,

which usually are very slightly soluble only in water. Hence the infusion of galls (which con-

tains this acid) is employed for detecting the alkaloids, and as an antidote in poisoning by ihem.
Iodic acid, in excess, precipitates several of them ; but is decomposed by Morphia, iodine being
set free. Concentrated nitric acid reddens Morphia and Brucia, and gives a yellow tinge to

Narcotina; but a green one to Aricina. Bichloride of Mercury precipitates the hydrochlo-
rates of some of these alkaloids, forming, with them, double salts. The sulphates, nitrates,

hydrochlorates, and acetates of the alkaloids, are generally soluble in water. Ammonia and
Magnesia decompose their solutions, and precipitate the alkaloid. Carbazotic acid causes
yellow precipitates with solutions of Quinia, Cinchonia, Brucia, Strychnia, Codeia, and Oxy-
canthina; but not with Morphia, Narcotina, Veratria, Solanina, Conia, and Emetina. (See

Mr. Kemp's paper in the London Medical Gazette, for April 24, 1840.) If chlorine gas be
passed through a solution of Disulphate of Quinia, and Ammonia be subsequently added, an
emerald-green liquor is obtained. If Morphia, in the place of the Quinia, be similarly treated, a

dark-brown colour results. (Dr. Meeson [by mistake printed Roper,] in London Medical Gazette,

vol. xi. p. 320.)

The constituents of all the organic alkalis, are carbon, hydrogen, nitrogen, and oxygen. In
each equivalent of the alkali there is only one equivalent of nitrogen.

The organic alkalis operate powerfully on the animal economy. Some of them are energetic

cerebro-spinants : as Morphia and Strychnia ; some are acrids, as Veratria ; while others are tonic,

as Quinia and Cinchonia.

2. Hydrocyanic Acid.—The properties of this acid will be described in a subsequent part of

this work. Though readily obtained from the bitter almond, and other substances of that tribe,

it does not exist in them ready formed ; but is produced by the mutual reaction of amygdalin,
emulsin, and water.

3. Volatile Oil.—The general properties of the volatile oils will be described under the head
of Stimulants. Tobacco and Hops owe part of their medicinal properties to volatile oil. Cam-
phor may be regarded as a concrete volatile oil.

Class 2. Stimulantia.—Stimulants.

(Excitants ; Incitants ; Calefacients.)

Definition.—An agent which increases the vital activity of an organ is termed
a stimulant (from stimulus^ a goad or spur), or sometimes an incitant (from incito,

to incite or spur on), or excitant. Those which, by exciting the nervous and
vascular systems, affect all the organs or functions, are termed general stimu-

lants ; while others, which influence one or two organs only, are called local

stimulants. Those which excite the parts to which they are applied are denomi-
nated irritants.

The distinction to be made between the vital stimuli and the medicinal agents called stimu-

lants (special stimuli,) has been already pointed out. (See p. 149.)

Physiological Effects.—Most stimulants are odorous,—many of them, in-

deed, powerfully so. Their taste is warm, acrid, and pungent. Swallowed in

moderate quantities, they give rise to a sensation of warmth in the stomach, expel

gaseous matters, and assist digestion. In larger quantities, they excite thirst,

and often give rise to nausea or vomiting. Many of them increase the force and
frequency of the heart's action, and promote the warmth of the surface of the

body.

Stimulants produce their effects through the agency of the nervous system {i.e.

the true spinal and ganglionic systems) by a reflex action. Many of them become
absorbed, and have been recognised in the blood and secretions.

They are closely related to some other classes, especially to cerebro-spinants,

tonics, and evacuants. Thus, Alcohol and Ether are, at the same time, stimu-

lant and narcotic ; Myrrh, Cascarilla, and the Ferruginous Compounds, possess

both stimulant and tonic qualities ; lastly, several of the stimulants are sudorific,

diuretic, emmenagogue, &c.
The division of stimulants into groups, founded on the parts or organs which
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they respectively affect, has been already noticed. (See p. 149.) I shall here

arrange them into five orders, founded partly on their chemical properties, and

partly on their physiological effects.

Order 1. Condimentary Stisiulants.—This order contains those slinnulants which
are employed as condiments. They contain a volatile oil, to which they owe their reme-

dial and condimentary uses. The action of many of them is principally limited to the

alimentary tube. They form the three sub-orders, or groups, as follows:

—

«f. This group, called by Dr. Duncan (Supplement to the Edinburgh Dispensatory, p.

229.) volatile pungent stimuli, contains the alliaceous and siliquose stimulants. The allia-

ceous stimulants are Garlic, the Onion, and the Leek, which are obtained from the natural

order Liliacece. The siliquose stimulants are iVlu&tard, Horse-radish, Scurvy-grass, and

Cardamine, which are procured from Cruciferce. Most of the substances composing this

group contain, or yield, an acrid volatile oil (composed of carbon, hydrogen, nitrogen,

oxygen, and sulphur,) to which they owe their medicinal qualities. Several of them are

employed as condiments. In medicine, we use Mustard as a rubefacient and emetic;

Horse-radish as a masticatory; and Garlic as a stimulating expectorant. From their

beneficial effects in scurvy, the substances of this group have been denominated anti-

scorbutics.

/3. This group contains the labiate and umbelliferous stimulants. Several of the aro-

matic plants of the natural order Labialcp. are used in cookery as pot herbs, or as sweet or

savoury herbs ; and the carminative fruit of several Umbelliferous plants are aromati^.

Some of the Compositce, as Tansy, are used as pot herbs. 'Volatile oil is the active prin-

ciple of the whole group. In the Labiate plants this resides in small receptacles in the

leaves; while, in the Umbelliferous fruit, it is contained in clavate vessels, called vittce,

situated in the pericarpial coat. Cooks employ some of the substances of this group to

form seasoning for certain kinds of dishes or meats. The liqueur-maker uses some of

them for flavouring his cordials. In medicine, we employ them principally as flavouring

or carminative substances. Thus, they are added to many other medicaments, the un-

pleasant odour or taste of which they are intended to cover, and whose nauseating pro-

perties they check. They are also useful in flatulency, and in spasmodic affections of the

alimentary canal, especially the flatulent colic of children.

y. The third group consists of the substances called Spices {aromata). These are the

products of warm climates, as the Molucca or Spice Islands, Ceylon, the West Indies,

&c,, and are obtained from the orders Zingiberacete, Lauracece, Myrtacece, PiperacecBj

Myristaceee, Solanaceee, &c. They owe their strong and grateful odour and taste prin-

cipally to an acrid volatile oil. When applied to the skin, some of them (as Pepper)
act as powerful acrids, and excite local inflammation. Taken internally, in moderate
quantities, they stimulate the stomach, create a sensation of warmth in this viscus, and
promote digestion and assimilation. In larger quantities, they occasion thirst, increase

the fulness of, and accelerate, the pulse, and produce a febrile condition of body. In

doses of two drachms, Nutmegs have acted as narcotics.

Spices are distinguished from the last group of stimulants by their more agreeable

flavour ; by their greater acridity ; by their less tendency to occasion nausea ; and by
their more powerful agency in promoting the assimilation of substances reputed difficult

of digestion. Both groups, however, yield condiments. (See pp. 106 and 122.)

In medicine they are used as flavouring ingredients, as carminatives, antispasmodics,

and as cordials or stimulants. Thus, they are added to other medicines to correct their

nauseous flavour, or their griping qualities. They are given to relieve flatulency and
cramp at the stomach ; to assist digestion in enfeebled or relaxed habits ; to allay griping

pains of the bowels; and to check purging in some mild forms of diarrhoea. Some of them
(Pepper and Ginger) are applied to the skin as rubefacients, or are chewed as masticato-

ries. Pepper has been successfully employed in intermittents, Cubebs in gonorrhoea.

The volatile oil of some of the spices (as of Cloves or All-spice) is occasionally placed in

the hollow of a carious tooth to allay toothache.

On account of their acrid and heating properties, spices are objectionable in inflamma-
tory conditions of the alimentary canal, and in febrile conditions of system.

Order 2. Resinous Stimulants.—All the stimulants of this order contain resin.

Some {resins) of them, indeed, consist almost solely of it. Others (oleo-resins) contain

also volatile oil. A third group (balsams) contains benzoic acid and resin. A fourth

group (gum-resins) consists of gum, resin, and volatile oil. As these groups differ not
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only in their chemical composition, but also to a certain extent in their effects and uses,

they will require separate examination.

at. Resins (resintB.)—Under this head I include Elemi, Mastic, and Guaiacum, obtained,

the first two from Terebinthacece, the last from Zygophyllacea. They exude either

spontaneously or from incisions made in the stems of the plants yielding them. Common
resin (called rosin) obtained as a residue in the distillation of the Turpentines, may, in

regard to its chemical and medicinal qualities, be placed in the same group with the

natural resins. The local action of resins is irritant: applied to the skin they produce

rubefaction, and when swallowed in large doses, occasion heat of stomach, nausea, vomit-

ing, or even purging. Their constitutional effects are those of stimulants. Thus they

occasion thirst, quicken the pulse, raise the temperature of the surface, and promote the

secretions, especially of the skin and kidneys. Elemi and mastic are rarely employed in

medicine : their effects are analogous to the Turpentines, but much milder, Guaiacum is

used as a stimulant and sudorific.

0. Oleo-resins (oleo-resince ; liquid resins ; balsams devoid of benzoic acid ; terebin-

thinates).—These are oleo-resinous, semi-liquid, or glutinous juices, which flow Gponta-

neously, or by incisions, from various vegetables, especially those belonging to the orders

ConifercB, Terebinthacece, and Leguminosce. Their liquidity or semi-liquidity, their

odour, and most of their medicinal activity, are owing to the volatile oil which they con-

tain, and which may be procured from them by distillation. From the true balsams they

are distinguished by not yielding benzoic acid. They have a strong odour, which, in

some, is very fragrant,— in others, so peculiar as to be taken as the type of certain odours

under the name of terebinthinate. Those oleo-resins, employed in medicines, are the

Turpentines, Copaiva, and Opobalsamum (commonly termed Mecca Balsam). Their

taste is hot and acrid. They are all local irritants, causing rubefaction when applied to

the skin ; some of them giving rise to active inflammation. When swallowed they occa-

sion more or less irritation of the alimentary canal, according to the dose in which they

are taken ; the symptoms being epigastric heat, loss of appetite, nausea, or even vomiting;

and, sometimes, when the quantity swallowed is large, griping or purging. Their con-

stitutional effects are thirst, dryness of the mucous membranes, increased frequency and

fulness of pulse, and great heat of skin, frequently accompanied with sweating. They
exercise a stimulant influence over the urinary organs, which is manifested by uneasiness

in the region of the kidneys, increased desire of passing the urine, heat in the urethra,

and sometimes strangury and bloody urine. Under the influence even of small doses the

urine acquires a remarkable odour ; which, when any of the Turpentines have been

taken, is that of violets. The mucous membranes generally are stimulated, and have

their secretions diminished by the oleo-resins. By repeated use they sometimes cause a

cutaneous eruption. In large doses Oil of Turpentine causes an affection of the nervous

system, which will be noticed hereafler.

The oleo-resins are principally employed in medicine to relieve diseases of the mucous

membranes, especially the urino-genital mucous membrane. Thus they are employed,

and with great benefit, in gonorrhoea, leucorrhoea, gleet, and chronic catarrh of the bladder.

In chronic pulmonary catarrhs they are sometimes advantageously employed ; but not

unfrequently prove injurious, as Dr. Fothergill {Medical Observations and Inquiries, vol.

iv. p. 231.) has shown. Oil of Turpentine has been used in neuralgia, against tape-worm,

in puerperal peritonitis, and in other cases to be mentioned hereafter.

y. Balsams (balsama naturalia : balsams containing benzoic acid).—The term balsam

was formerly applied to all liquid vegetable resins, as well as to many pharmaceutical

preparations. But to avoid confusion, the French chemists confine the term balsam to

vegetable substances composed of resin and benzoic acid, with more or less volatile oil.

But as this would exclude Copaiva and some other substances popularly called balsams,

most of the German chemists retain the old acceptation of the term, and divide balsams

into those which do, and those which do not, contain this acid.

Balsams (under which term I include those only which contain benzoic acid) are

solid, soft, or liquid substances, according to the quantity of volatile oil which they con-

tain: they have an aromatic, usually agreeable, odour, and a warm, acrid taste. They
dissolve in alcohol; and the solution, when mixed with water, becomes milky, owing to

the deposition of resin. By sublimation, as well as by other methods, they yield benzoic

acid. Those employed in medicine are Benzoin, Styrax, Tolu, Peruvian Balsam, and

Liquidambar. They are obtained from the orders SlyracetB, Leguminosce, and Balsama-

cetB. They owe th/ principal part of their medicinal activity to the contained benzoic

acid. The liquid balsams (of Styrax and Peru) are sometimes applied to chronic indo-
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lent ulcers, to allay pain, to improve the quality of the Fccreted matter (detergents), and
to promote cicatrization {cpulolics or cicatrisantia). Taken internally, the balsams act

as stimulants; their operation being" principally directed to the mucous membrane of the

air-passages; on this account they are termed expectorants, and a»e employed in chronic

catarrhs. MM. Trousseau and Pidoux {Traite de Therapeutie, t,i. p. 4G7.) assert, from

their own experience, that " there are tew substances in the materia medica so powerful in

combating chronic pulmonary catarrhs and old laryngeal inflammation.-;, as the balsams."

In chronic inflaumiation of the larynx, whether accompanied or not by ulceration, baltamic

fumigations are more serviceable than the internal exhibition of* the balsams. The air of

the patient's chamber may be impregnated with balsamic vapours by placing a little Ben-
zoin or Tolu on some live coals, and allowing the vapour to escape into the room : or the

patient may inhale the vapour of boiling water to which a draclun or two of the balsams

have been added.

<r. FcBlid or antispasmodic gum-resins (gummi-resincB 'fcetid<B).— The gum-resins,

usually denominated fostid or antispasmodic, are Assafuctida, Ammoniacum, Galbanum,
Sagapenum, and Opoponax, all of which are obtained by igcision from plants of the order

UmbellifercB, growing, for the most part, in Persia. They are composed principally of

gum and resin^ but wllh a small quantity of volatile oil, to which they are mainly indebt-

ed for their odour. Rubbed with water, they form a. milky fluid or emulsion. They
are not completely soluble in pure alcohol, though they form therewith a clear tincture,

which becomes milky on the addition of water, by* the precipitation of the resin as a
white powder. They dissolve, however, in boiling dilute alcohol. # They are likewise

soluble in vinegar. Their odour is strong and remarkable ; their taste warm and acrid.

Applied to the skin, they act as mild t-timulants.» Takeri internally, they give rise to a

sensation of warmth in the stomach, and cause eructations. The odorous particles of

AssafcBtida become absorbed, and may be recognised in the blood and secretions. The
foetid gum-resins have been principally, and, most successfully, employed in hysteria,

flatulent colic, spasmodic asthma, chronic br.onchial affections, and in uterine disorders.

From their beneficial influence in the first of these diseases, they are inferred to possess

a power of specifically affecting the nervous (the true spinal) system. They probably ope-

rate by a reflex action.

Myrrh is a gum-resin procured from a plant of the order Terebinthaceee. It does not

possess the antispasmodic power of the foBJid gums, but approaches nearer to the tonics.

Olibanum is also a gum-resin, obtained frotn the same order as myrrh. Its stimulant

properties are principally directed to tjie mucous membranes ; and, in this respect, it is

analogous to the resins, or rather to the oleo-resins.

Order 3. Ammoniacal, Empyreumatic, and Phosphoric Stimulants.—This order

contains Ammonia and its salts, the Empyreumatic Oils, Phosphorus, Musk, and Casto-

reum. It is termed by Vogt (Lehrbuch der Pharmakodynamik, Bd. i. S. 184. 2te Aufl.

Giessen, 1828.) volatile nervines (nervinia volatilia). All the substances of which it is

composed agree in producing a primary and specific effect on the nervous system, the

energy and activity of whose functions they exalt. According to Vogt, (Op, cit. Bd. i.

p. 186.) the more volatile the remedy the more it increases the activity of the nervous
functions, and the more fixed the more itjaises their energy. Thus, according to the

same writer, the preparations of ammonia raise the activity more than the energy of these

functions; the empyreumatic oils somewhat less; musk still less; while castoreum in-

creases the energy of the functions principally. However, I shall hereafter show that the
last-mentioned remedy really possesses very little power.

These remedies aci as excitants to the prgans of circulation, increasing the force and
frequency of the pulse, augmenting the warmth of skin, and promoting diaphoresis. On
account of the latter effect they have been termed diaphoretica calida.

The effects of the substances composing this group are very quickly produced, and soon
disappear. Consequently these remedies are adapted to urgent and acute cases, when the
danger is imminent, and an immediate eff^ect desired : for the same reason they require to
be frequently repeated, in order to keep up their effects. From their exciting operation,
they are indicated in cases of debility and sinking of the vital powers. Thus they are
employed in syncope, low fevers, cholera, &c. On account of their specific influence over
the nervous system, they are administered in various spasmodic or convulsive diseases,

especially in hysteria, and also in epilepsy and chorea.

Order 4. Camphoraceous Stimulants.—This order includes Camphor, Serpentary,
Contrajerva, Valerian, the Oil of Cajuputi, &c. It corresponds with that division of
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volatile excitants called by Vogt cetherio oleosa : it is a Jess perfect group than any of those

already mentioned. To a certain extent it agrees in its effects with the last-mentioned

:

thus, it specifically stimulates the nervous sybtem, increases the activity of the vascular

system, and produces diaphoresis. Its effects, however, are much less powerful, are not

so speedily produced, ijor are they so fleeting. Some of these (for example, Serpentary
and Contrajerva) are serviceable in low nervous fevers; others are used in spasmodic dis-

eases, as Valerian in epilepsy.

Order 5. Alcoholic Stimulants.—This order is the spirituosa of Vogt. It compre-
hends Alcohol, Wine, and' Ether, already mentioned under the head of Cerebro-spinants.

Their effects and uses will be fully described in a subsequent part of this work.

Active Principles.— Volatile oil, resin, and be?izoic acid, are the active prin-

ciples of a considerable number of stimulants.

1. Volatile Oil {oleum volatile, vel (Bthereum, seu essentiale).—Volulile oil is found in both

the inorganized and organized kingdoms of nature: it is most common in vegetibles. Petro-

leum and Naphtha are examples /)f volitile oil in the mineral kingdom. Among animal sub-

stances, Castoreum may be relerred to as containing it. It is found in various parts of vegetables

—as in the cortical parts of their stems, in Cinnamon and Cassia; in their rhizomes—as in Gin-

ger and Acorus Calamus; in the root—as in Valerian and Horse-radish; in the leaves—as in

Buchu, Labiatce, and Ahjrtacece ; in buds—as in the bulbs of Garlic and Onions; in the flower

—

as the Rose, Lavender, and Clove; in Irjuits—as the Orange, and Umbellifera ; and sometimes,

though very rarely, in^the seeds—as in the Nutmeg. From these different parts it is occasionally

obtained by pressure, but more cornmordy by distillation. Tims, Oil of Lemons is procured by
pressure. Oil of Turpentine by distillation. ^Several volatile oils are obtained by the decomposi-

tion of organic substances. Oil of Bitter Almonds is one of the products of the mutual reaction

of amygdalin, emulsin, and water.

The volatile oils may be solid or liquid,* at ordinary temperatures ; when solid, they are

crystalline. They mny be lighter or heavier'than water; their specific gravity varying from
0-627 to 1094. (L. Gmelin, Handbuch der theoretischen Chemie, 2er Bd. S. 35L 1829.) They
may be coloured or colourless; if the former, the tint is various in different oils. All the essen-

tial oils have a strong odour, and a hot acrid taste. They are easily volatilized by heat; are

combustible, in consequence of the large quantity of carbon and hydrogen which they con-

tain ; and are decomposed by chlorine, iodine, bromine, and the acids. Some of them (as the

Oil of Turpentine) combine with hydrochloric acid. They are very slightly soluble only in

water. The distilled waters of the Pharmacopoeia are saturated solutions of them. If the

oils be previously rubbed with sugar, they dissolve more readily in water. The mixtures or

con)pounds of volatile oils and sugar are called elcBosacchara. According to the Prussian Phar-

macopceia, they are composed of one drop of oil and a scruple of sugar. Volatile oils dissolve

readily in alcohol, ether, pyroxilic spirit, and naphtha* and easily mix with the fixed oils and
resins.

The volatile oils, as ordinarily met with, usually consist of two oils—the one liquid, at ordi-

nary temperatures (volatile oil, properly so called ; the ileoplene of Berzclius ; the hygrusin of

Bizio)—the other solid (stearoptene of Berzelius; slereusin of Bizio; camphor of the German
chemists). When the latter predominates, the oil readily concretes in cold weather— as the

Oil of Anise and the Oil of Star-anise. The Carnphor of the shops is solid volatile oil {stear-

optene).

In regard to ultimate composition, the volatile oils may be divided into three classes : 1st,

some of them are hydro-carbons ; that is, are composed of carbon and hydrogen only—as the

Oils of Turpentine, Juniper, Savin, Lemon, and Bergamot: 2dly, some are oxy.hydro-carbons ;

that is, they consist of oxygen, hydrogen, and carbon— as the Oils of Lavender, Anise, Mint,

and Rosemary : 3dly, some arc Azoturetted or Sulphuretted, and contain no less than five ingre-

dients; namely, carbon, hydrogen, oxygen, sulphur, and nitrogen ; as the Volatile Oil of Mustard.

It is remarkable that all the volatile oils which contain carbon and liydrogen only, have the same

ultimate composition (10 C -|- 8 H) ; or, at least, they consist of the same elements in the same

relative proportion.

The volatile oils undergo chemical changes when exposed to the air. They become deeper

coloured and thicker, absorb oxygen, and give rise to the formation of carbonate acid and resin.

The resins of Turpentine and Copaiva appear to be simple oxides of their respective oils.

2. Resin (resina).—This is rarely found in the mineral kingdom, or in animal substances;

but is common in vegetables. In the latter it exists almost invariably, if not universally, in com-

bination with volatile oil, from which, perhaps, it may be formed by the action of the oxygen

of the air. It is a transparent or partially opaque, hard, soft, or elastic solid; coloured or colour-

less; lighter or heavier than water, its specific gravity varying from 0-93 to 1*2; (Gmelin, op.

svpra cit.) fusible and combustible. It is a bad conductor of electricity, and becomes nega-

lively electrical by friction. As commonly met with, it is odorous, but probably, if completely
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deprived of volatile oil, would be inodorous. Its taste is usually more or less acrid; sometimes

bilU'f, and, oncasionally, is not pcrccplihie. It is not soluble in water, though some resins form

hydrates with this liquid. It is soluble in ether and volutiie oil, and frequc-nliy more or less so in

alcohol; and on the addition of watur to the alcoholio solution, the rcbin is thrown down as a

white powder, whicli gives a milky appearance to the fluid.

Most resins possess acid properties; that is, they redden litmus, and combine with alkalis and

other metallic oxides. This is the case with the two resins (Pinic and Si/lvic acids)/>f which

Colophony is composed; as well as the resin ofCopaiva {Copnivic acid); of Guaiacum (Guoiacic

acid); of Gamboge {Gambogic acid), <fcc. l'l;e salts tormed by the union of resins with alkalis,

or other basic substances, are culled resinous soaps. The sapoguajacinus and sapojalapinua

of the Prussian Pharmacopoeia, as well as the sacon de iirebinlhine {Starkey^s soap) of the French

Codex, are soaps of this kind, and will be noticed hereat'ler.

The resins are composed of carbon, hydinpen, and oxygen,^ Some of them {e. g. Turpentine

and Copaiva resins) appear to be oxidized essential oils. It is not improbable that the first degree

of oxygenation of the volatile oils forms rosins insoluble in cold alcohol, while the most oxygen-

ated are soluble in this liquid.

Class 3. Medicameinta Ton rea.—Toisics.

(Corroborants.)

Definition.—Under the deiiotnination of tonics, are usually connprehended

those therapeutic agents which, by continued administration in debilitated and

relaxed conditions of the body, increase gradually and permanently the tonicity

of the whole system, and thereby render the fibres tenser and stronger, and give

greater firmness and density to all the tissues and organs. They have received

their names from tovoj, to?ie or vigour, on account of their strengthening or invi-

gorating properties.

Physiological Effects.—Tonics produce their proper or real tonic effects in

certain conditions of the system only ; that is, they do not invariably strengthen.

In some cases they give rise to no obvious results—in others they act as irritants

and stimulants. In the healthy state moderate doses produce no sensible effects,

OB, perhaps, a slight excitement of the appetite merely, while large quantities

give rise to nausea and vomiting. In irritation or inflammation of the stomach
and intestines, and in febrile conditions of system, attended with a hot and dry
skin, and a furred and dry tongue, tonics act as local irritants and excitants, and
add to the severity of all the morbid symptoms. In a weak and debilitated con-

dition of body, they act very di-fferenlly. Their immediate effects are to increase

the appetite and assist digestion. After they have been administered for some
time, the soft solid (as the muscles, cellular tissue, &c.) become firmer, the mus-
cular system more powerful, and the pulse stronger, though not quicker. In fact,

all the functions are performed with more energy, and the patient is capable of

greater exertion.

Tonics sometimes purge, at others constipate. When diarrhoea arises from, or

is kept up by, a weakened state of the intestinal tube, tonics, by restoring strength,

may produce constipation. On the other hand, when constipation depends on a
debilitated and torpid condition of this tube—a circumstance not uncommon in

females, tonics not unfrequently occasion alvine evacuations. Dr. Cullen, having
noticed how frequently bitters act as laxatives and purgatives, has inserted them
in his list of cathartics.

Tonics are closely connected with stimulants; and on many occasions, the

so-called tonic substances act really as stimulants. Thus in weak but irritable

subjects just recovering from a protracted state of fever, Sulphate of Quinia will

frequently act both as a local irritant and stimulant, and produce nausea, vomiting,

furred tongue, a febrile state of system, headache, &c. In fact, the two classes

(tonics and stimulants) mutually approach .and gradually pa.ss the one into the

• Professor Johnston lias pnt)lishpd a series of elaborate papers On the Covstitution qf the Resins, in the Phi-
losophical Transactions for 1839 and 1840.
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Other; and several substances may, with equal propriety, be arranged under

either.

Tonics are also closely related to the cerebro-spinants. Several of the vegetable

bitter tonics especially affect the cerebro-spinal systenn (for example, Quassia);
while some of the corehro-spinnnts, (as Strychnia,) in very small doses, act as

tonics. Moreover, the beneficial influence of some of the vegetable tonics (as

Cinchona) in intermittent diseases, should probably be referred to the specific

effects of these agents on the nervous system. And, in the same way, we ought
10 explain the power of tonics to increase the tone of the muscular system ; for

it appears from Dr. Marshall Hall's experiments [On tlie Diseases and Derange-
ments of the Nervous System, p. 78. Lond. 1841.) that one function of the true

spinal system is to give tone to the muscles.

The Preparations of Arsenic, Silver, Copper, Bismuth, Zinc, &;c., are usually,

but, as 1 think, most improperly, denominated tonics. They are agents which,

in small and repeated doses, as well as in large and poisonous doses, specifically

affect the nervous systenn, and I have already referred to them under the class of

cerebro-spinants. They have been called tonics principally for the following

reason :—Cinchona, the most powerful of the vegetable tonics, and, in fact, the

type of the class, has long been celebrated as a curative agent in ague and other

periodical diseases; hence it has been assumed that any substances capable of

fulfilling the same indication must be possessed of the same properties, and thus

Arsenic has been called a tonic. But the conclusion is erroneous; it is indeed

true that Cinchona and Arsenic have, in common, the power of curing an ague,

but the same effect is frequently produced by many other very dissimilar sub-

stances : for example, by Bloodletting, by Alcohol, and by Mental Influences. If,

therefore. Arsenic be a tonic, so also must bloodletting, &c. If we admit this, it

follows tonics can no longer be regarded as substances promoting strength, but

merely as agents curing particular diseases. Before we have any right to asso-

ciate Arsenic among tonics, we must completely alter our definition of these sub-

stances, or show that Arsenic improves the appetite and promotes the strength "of

the body.

Tonics may be arranged in orders or groups, as follows :

—

Order 1. Simple Bitters—This order includes those vegfetable tonics which possess bitterness

with little or no astringency, and which have been termed bitters, {amara,) or sometimes pure

or simple bitters (amara pura seu simplicia). To this group are referred Quassia and Simaruba,

obtained from {he order SimarvbacecB ; Gentian, American Calumba, (Frasera,) Chirayta, Com-
mon Centaury, and Buckbean, from Genlianacecs ; Calumba and Pareira brava from Menisper-

maceoi ; and Cetraria islandica, from Lichenacecc. The latter is a muci/a^inows or rfemuZceRf

tonic. These remedies are employed to promote the appetite and assist digestion in atonic and

enfeebled conditions of the stomach ; as general tonics in feebleness and debility of the whole

system, and especially of the muscles ; as antiperiodics in intermittent diseases ; and aa anthel-

mintics. Their beneficial operation in expelling intestinal worms has been referred to their poi-

sonous influence over these parasitical animals, but ought perhaps rather to be ascribed to their

improvement of the condition of the alimentary canal, and to the removal of those states wliich

favour the production of these beings. The power wliich they possess of retarding the acetous

fermentation may perhaps contribute to their beneficial operation in some dyspeptic cases accom-

panied with acidity and fliitulencc.

Order 2. Pure Vegetable Astringents.'—This order comprehends those vegetable tonics

which possess considerable astringency with little or no bitterness. These are the pure astrin-

gents (astringentia pura). In this group are contained Oak-bark and Nut-galls, from tiie order

Cupulifer<B ; Uva ursi, from EricacecB ; Catechu and Logwood, from Leguminoste ; Rhatany, from

PolygalacecR ; Tormentilla, from Rosacere ; the pomegranale-rind, from MyrtacecB ; Bistort, from

PolygonacecB ; and to these may be added Kino, These agents are principally remarkable for

causing local contraction and corrugation (or astriction) of the tissues. They contract and give

greater density to the muscular fibres: diminish the caliber of the Iilood-vesscis and exhalants,

and thereby check hemorrhage, (whence their denomination of styptics,) and diminish secretion

and exhalation when applied to mucous membranes or other secreting surfaces. In the mouth

* For some observations on the distinction between astringency and bitterness, see Percival's Essays, vol. i.

2d edition. London, 1772.
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they give rise to a peculiar sensation of roughness and Blyplicity. Some writers have ascribed

these effecls to a chetnical or physicul agency. Thus Dr. CuIIcn places astringents among
substances acting on the si(nple solids, though, in another part of his treatise, he admits that

they act on the living, as well as on the simple solid.". The late Dr. Adair Crawford (An
Experimental Inquiry into the Effects of Tonics, S^c.^ 1816.) ascribed the effects of both astrin-

gents and bitters to their influence in promoting the cohesion of the animal fibre. He im-

mersed some pieces of intestines, of skin, &,c. in various bitter and astringent infusions, while

others were placed in water, merely as a standard; and he then observed the comparative
weights required to break them, from which he inferred the relative strength of different tonicg.

But tliis mode of reasoning naturally loads to erroneous inferences, since the vital powers of the

systetn are quite overlooked. Tiie relaxed state of parts, which astringents are useful in

obviating, depends not on a mere mechanical or chemical alteration, but in some change in the

state of the vital powers: and, therefore, Ihc agents which counteract it must have some other

than a mere physical action. Moreover, the results obtained by Dr. Crawford depended proba-

biy on the different degrees of anliseplie power possessed by the substances employed. Astrin-

genis produce the constitutional effucts of the bitter tonics: administered in moderate doses, they

promote the appetite, assist digestion, and increase the tone and vigour of the general system.

They arc capable of fulfilling the same therapeutic indications as the bitter tonics. Thus, they

have the power of preventing the occurrence of a paroxysm of intermittent fever ; and, in cases

of debility are often useful, independently of their power of checking debilitating discharges.

But this group is principally employed for its local effects; to obviate relaxation of fibres and

tissues, and to prevent or check excessive discharges.

Order 3. Astringent Bitters.—This order contains those vegetable tonics which possess both

bitterness and astringency in an eminent degree; it may, therefore, be denominated astringent

hitters. It includes Cinchona-bark, from Ci^cAonacetE; Spigelia, from Spigeliacece ; Elm-bark,

from Ulmacece : and Willow-bark, from Salicacece. It combines the effecls of both hitters and
astringent.-*, and is by far the most important group of the class, since it contains Cinchona-bark,

the most powerful of the vegetable tonics.

Order 4. Aromatic Bitters.—This order contains the aromatic hitters, which possess bitter-

ness, with an aromatic (favour (derived from the presence of volatile oil), and, in some cases,

astringency likewise. This group contains Wormwood and Elecampane, from the order Compo.
sites; Cascarilla, from EuphorhiacecB ; Angustura-bark, from RutacecB ; and Hops, from Urlica-

ce<B. They possess the combined properties of aromatics and bitter tonics, and are, therefore,

useful where these are indicated.

Order 5. Acid Tomcs,—This order contains the acid tonics ; namely, the Mineral Acids,

to which, perhaps, may be added Alum. These, taken in the dilute state, allay thirst, promote
ihe appetite and digestive process, and augment the secretion of urine. By continued use, they
reduce the heat of the body; diminish the fulness and quickness, but increase the firmness, of
the pulse: check the cutaneous and pulmonary exhalation and secretion; and heighten the

general tonicity of all the fibres and organic tissues. If their employment be continued for

too long a period, the digestive functions become much disturbed, chronic inflammation of the

mucous lining of the alimentary canal is set up, accompanied with wasting and disorder

of the whole system. They are employed as cooling and temperant means in fevers, especially

of the hectic kind, and likewise as tonics. They are useful adjuncts to some of the bitter

infusions.

Order 6. Metallic Tonics.—This order consists principally of the Preparations of Iron.

These combine tonic and stimulant properties, and will be noticed hereafter.

Active Principles.—The active principles of the vegetable tonics are vegeta-

ble alkalis, non-alkaline crystalline substances analogous to the alkaloids, certain

vcgdaJe acids, and the substance called extractive.

1. Vegetable Alkalis.—Quinia, Cinchona, and Aricina, are tonic vegetable alkalis. The
gener;il properties of this clas» of substances have been already examined. (See p. 189.)

2. NoN-ALKALiNE Neutral CRYSTALLINE PRINCIPLES.—Salicine, Quassinc, &c., have some
analogy to the vegetable alkalis, but are too imperfectly known to perniit any general account of
them to be given.

3. Certain Tonic Vegetable Acids.— Tannic, Gallic, and Catechuic Acids, appear to possess

tonic properties.

A. Tannic acid {acidvm tannicum).—As this substance is employed in medicine, it will be

described in a subsequent part of this work. It will be sufficient, therefore, here to state, that its

presence in the astringent tonics is shown by the whitish, or yellowi.'^h.white, precipitate (lanno-

gelatin), which infusions of these substances form with a solution of isinglass, and by the blue

precipitate {pertannate of iron) which they give on the addition of a perferruginous salt. It also

causes precipitates {tannates) with the vegetable alkalis.

17*
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^. Gallic acid (ncidum gallicum).—The properties of this acid are very similar to those of

tannic acid. From this circumstance, as well as from the fact that gallic acid is easily pro-

duced by the action of air on tannic acid, it is difficult to prove whether certain vegetable sub-

stances contain both these acids, or only tannic acid. Gallic acid agrees with tannic acid in pro-

ducing a deep blue colour with the pcrsalts of iron, but it does not precipitate gelatine nor the

vegetable alkalis. Though obtained from several vegetables, yet it probably either does not exist

in many of them, or is present in very small quantities only : it is to be regarded, in most cases,

as a product rather than an educt. Thus, lliough nutgails yield one-fifth of their weight of

gallic acid, Pclouze thinks that, originally, they contain none of it, but that what is procured is

obtained by the action of atmospheric air on the tannic acid. Taken internally, in small doses,

gallic acid causes no inconvenience. It has been given in the dose of from fifteen to thirty

grains, against the Tcenia Solium, but without any benefit. Swallowed to the extent of twenty-

four grains, it gave rise to a sweetish taste and a slight feeling of internal heat, but no other

symptom. (Chevallier, in the Dictionnaire des Drogues simples et composdes, t. i. p. 93. Paris,

1827.)

y. Catechuic Acid.—This is a constituent of several vegetable astringents; as Catechu, Gam-
bier, «fec. It probably constitutes the essential part of the substance called by Pellctier red

cinchonic. It produces a green colour with the salts of iron, but does not occasion any precipitate

in a solution of gelatine. Its physiological effects have not been ascertained.

4. Extractive.—Some of the vegetable tunics are said to owe their bitterness and medicinal

activity to a principle to which the terms materia herrnaphrodita, materia saponacea, and extrac.

tive matter, have been applied. It is described as being of a brown colour, soluble in water and
alcohol, insoluble in ether, and becoming insoluble in water, by long-continued boiling, and by

exposure to light and air. That a substance, or mixture of substances, possessed of these pro-

perties, may be obtained from various plants, cannot be doubted, but it is not probable that che-

mists have yet succeeded in obtaining a proximate principle to which the term extractive can
with propriety apply. What has hitherto been procured is a mixture or compound of several

principles, such as vegetable acids and their combinations with potash and lime, colouring

matter, sugar, gum (rendered soluble in alcohol by its combination with other substances), vege-

table bases, &c.

Class 4.

—

Medicamenta Emollentia—Emollients.

(Demulcents.)

Definition.—Agents which diminish tone or insensible contractility of the

living tissues to which they are applied, and thereby cause relaxation and weak-

ness, are denominated emollients (from emollio, I soften).

Physiological Effects.—They have an operation diametrically opposite to

tonics, especially to those which are astringent. They relax, soften, and swell

the tissues, and render them more flexible. Applied to inflamed parts they dimi-

nish heat, tension, and pain, and oftentimes assist in producing the resolution of

the disease, and when the inflammation is too violent, or too far advanced, for

this to be effected, they are useful by promoting suppuration. They have a relax-

ing effect on the muscular fibre, and are, therefore, employed to relieve spasm.

These effects have been referred, by some, to a physical, by others, to a vital

agency. During life the particles of the body are kept in approximation by two

forces—attraction and the vital principle; and as emollients render the parts to

which they are applied soft and flexible, (that is, ihey produce relaxation,) it

becomes a question whether they operate by overcoming the cohesion of the

molecules, or by modifyinjj the vital properties. Most writers have regarded them

as mechanical agents, and explain their influence jus* as they account for the

action of warm water, or oil, on inorganic substances—leather, for example. But

we should always be cautious in applying physical explanations to vital pheno-

mena ; and, in the present instance, this is particularly necessary. Emollients act

physically on inorganized parts of the body (the cuticle, for example,) but on

living parts they exert another kind of influence ; for cold water, which diminishes

the cohesion of dead parts and renders them softer and more flexible, has not the

same effect on living tissues. Moreover, Dr. A. Crawford {op. cit.) has shown
that some medicinal agents diminish the cohesion of dead animal tissues, and

have an opposite effect on the living ones.



EMOLLIENTS. 1 99

The constitutional efTects of emollients are for the most part those of nutrients,

not of medicines; though the continued use of some is said to diminish the lone

or vigour of the system generally—an effect ascribed by Barbier ( Traite EUmen-
taire de Matilre Medicale, i* ii. 2°^« ed. Paris, 1824.) lo their absorption and

local action on all the fibres of the body. This statement, however, is unsup-

ported by fact in the case of gum, starch, sugar, gelatine, albumen, and some
other principles.

Emollients are used lo prevent the action of irritating matters on the body, by
involving them, or by sheathing or defending surfaces from the action of sub-

stances capable of acting on them injuriously. When used for these purposes

they are denominated demulcents {dcmulcentia^ from demulceo^ to mitigate or

soften). Thus we administer them when acrid poisons have been swallowed.

They are applied externally, in the form of local baths, poultices, fomentations,

&c., both as emollients and demulcents, in local inflammations, painful ulcers,

&c. In irritation, inflammation, and ulceration of the alimentary canal (as in

gastritis, enteritis, diarrhoea, dysentery, &c.), they are taken either by the mouth

or in the form of clyster. In catarrh, peripneumony, and pulmonic afl^ections in

general, where the cough is dry and harsh, and the expectorated matters are acrid,

the use of emollients. is often attended with very beneficial efl^ects. By their lubri-

cating and soothing influence over the nerves distributed to the fauces, they

probably affect the bronchial membrane and pulmonic structure by a reflex action.

In affections of the urinary passages, as ardor urinse, emollients (especially

aqueous fluids) are very serviceable.

Emollients may be' arranged in the following orders :

—

Order 1. Aqueous Emollients.—This order contains Water, the principal and most im-

portaJit substance of the class. In order, however, that it may act as an emollient, it must have
a certain temperature; for neither very cold nor boiling u'ater has any emollient etFect. Dr.
Cullcn fixes 62° F. as the lowest temperature at which this fluid can be emollient; and observes,

that the greater its warmth the greater will be its emollient power, provided that pain or scald-

ing be not produced. Aqueous vapour is, for two reasons, more emollient than liquid water: in

the first place, it penetrates the organic tissues more powerfully ; and, secondly, a greater degree
of heat can be applied by it than by liquid water. Dr. Cullen was doubtful whether advantage
could be gained by any addition made to water.

Order 2. Mucilaginous Emollients.—This group has been subdivided into the pure muci-
laginous emollients (as Gum Arabic, Tragacanth, Mallow, Marsh-mallow, &c.), the sweets (as

Figs), the bitters (as Cetraria islandica, Coltsfoot, and Sarsaparilla), and the oily (as Linseed,
Sweet Almonds, Poppy Seeds, &c.)

Order 3. Amylaceous Emollients.—This order includes starchy or farinaceous substances;
as Wheaten Flour, Oatmeal, Barley, Arrow-root, Sago, Tapioca, ordinary Starch, «fec.

Order 4. Saccharine Emollients.—This order consists of the saccharine substances ; as
ordinary Sugar, Honey, Liquorice, &c.

Order 5. Oleaginous Emollients.—This order includes the waxy, fatly, and oily substances

;

such as the animal fats, &.c. (as Lard, Mutton, Suet, Butter, Wax, and Spermaceti), and the vege-
table oils (as Olive, Almond, Sesami, Palm, Poppy, Linseed, &c.)

Order 6. Albuminous Emollients.—This includes the White and Yelk of Eggs, and Milk.
Saliva and gastric juice are employed on the continent for medical purposes.

Order 7, Gelatinous Emollients.—This order comprehends the gelatinous substances; as
Gelatine in its pure form. Isinglass, Hartshorn shavings, &c.

Active Principles.—Water and oily substances are, perhaps, the es.sential

emollient principles. For though gum^ starch, sugar, albumen, and gelatine, are
termed emollient principles, they do not act as such unless water be present. The
properties of these principles will be described in other parts of this work.
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Class 5.

—

Medicamenta Refrigerantia.—Refrigerants.
(Temperants).

Definition.—Medical substances which diminish the temperature of the body
when it is preternaturaliy increased, are denominated refrigerants (from refri-

gerOy I cool), or temperants (from tempero, I moderate).

Physiological Effects.—The only agent which in all cases reduces animal
heat, is cold, used in the form of ice, cold air, cold baths, cold lotions, cold drinks,

&c. Their agency is obvious : they abstract heat, and thereby lower the intensity

of the vital movements, diminish vascular action, and reduce the calorific func-

tions. (See p. 65.) But there are certain medicinal substances which, by con-

tinued iniernal use, allay febrile heat, and usually promote the secretions, though
they have no power of diminishing the ordinary or healthy temperature, and to

these the term refrigerant is usually applied. How they act is not completely

understood. Dr. John Murray (J. System of Materia Medica and Pharmacy, 5th

ed. vol. i. p. 508. Edinb. 1828.) thought they furnished oxygen to the system,

and in that way prevented so large a quantity of it being consumed in the process

of respiration,—an explanation borne out by the observations of Mr. Spalding and
Dr. Fyfe, [Annals of Philosophy, so\. iv. p. 334. Lond. 1814.) that vegetable

diet reduces the consumption of oxygen gas in respiration.

Refrigerants may be arranged in two orders, as follows:

—

Order 1. Acidulous Refrigerants.—This order consists of the mineral and vegetable (Sul-

phuric, Hydrochloric, Acetic, Citric, Tartaric, &,e.) acids, as well as the acid or supersalts (Alum
and Bilartrate of Potash). To tlie same order also belong certain acidulous fruits (as Oranges,

Lemons, Mulberries, Tamarinds, Prunes, (ruit of the Dog-rose, &c.), and herbs (as Wood Sorrel,

Lettuce, «Sl.c.), and Acid Whey {serum lactis acidum).

Order 2. Saline Refrigerants.—This order includes certain neutral salts; namely, the

Nitrate and Chlorate of Potash.

Active Principles.—Acids and the Alkaline Salts are the active principles of

this class.

Class 6.

—

Medicamenta Evacuantia.—Evacuants.

(Vito-secerning Agents, Nuttall ; Vital Agents which operate on the secerning system,

A. T. Thomson.)

Definition.—Agents which provoke a discharge by some emunctory, are

termed evacuafits (from evacuo, I evacuate or make void).

Physiological Effects—As evacuants promote secretion, their action on the

secreting organs must be that of excitants ; and, when carried too far, is followed

by inflammation. They are employed to restore natural secretion, the diminution

or stoppage of which has arisen from torpor, or deficient vascular activity of the

secreting organ. But their secondary effect is exhaustion ; and thus these agents,

having a weakening or depressing influence on the system, are employed as anti-

phlogistics, and are denominated contra-stimulants or hyposthenics by the sup-

porters of the doctrine of contra-stin)ulus. (See p. 150.) They diminish the

quantity of circulating fluid; and hence they are obviously indicated in plethora.

By their depressing jnfluence over the vascular system, as well by their power of

unloading the blood-vessels, they indirectly promote absorption; and are, in con-

sequence, used in dropsical cases to hasten the removal of the effused fluid. I

have already alluded (pp. 55 and 163) to the mutual influence which the secre-

tions have over each olher,i and which constitutes what has been denominated the

antagonism of the secretions. In therapeutics we sometimes take advantage

of this and excite the secretion of one organ, with the view of diminishing that

* " Since all secretion', inasmuchi as thf-y extract certain ingredients from the blood, produce a change in its

composition, no one secretion can be altered in quantity or quality without disturbing the balance which
exists between all in their action on the blood ; hence, the increase of one secretion gives rise to the dinoinu-

lioii of another." (Miiller's Physiology, by Baly, vol. i. p. 473.)
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of anothor. Moreover, we frequently employ evacuanls as revulsives (See p.

161,) to relieve local determinations of blood fo parts remote from those on which

the evacuant operates. Thus purgatives are employed in afTections of the head.

Some of the milder evacuanfs, which gently and moderately promote the action

of two or more secreting organs, are beneficially employed in chronic diseases

under the name of alteratives, or purifiers of the blood. The agents called re^o/-

i;c7?^s (as Mercury, Iodine, and the Alkalis), and which are used to combat visceral

and glandular enlargements, augment the activity of the secreting organs.

Modus Operandi In a considerable number of cases evacuants exert a topical,

stimulant, or irritant influence over the organs whose secretions they augment.

In some instances we apply them directly to the part on which we wish them to

act ; as in the case of Errhines, Masticatories, and Cathartics (usually). In other

instances, the active principle of the evacuant is absorbed, circulates with the

blood, and is thrown out of the system by the secreting organ, whose activity it

augments. It is probable, therefore, in this case, that the increased secretion

arises from the local stimulus communicated to the secreting vessels by the evacu-

ant (or its active principle) in its passage through them. The operation of the

Turpentines and Copaiva on the mucous surfaces, and of many diuretics on the

kidneys, is readily accounted for in this way.

Active Principles.—An acrid principle is found in a considerable number of

the medicines of this class. The salts of the alkalis operate as evacuants.

Acrid Principles.—Acrids are organic substances which irritate or inflame living parts with

whicii they are placed in contact, independently of any known chemical action. They were

formerly supposed' to owe their activity to a peculiar proximate principle, which was denomi-

naled the acrid principle of plants (principium acre planlarum) ; but modern chemistry has

shown that there is no one constituent of organic substances to which this term can be exclu-

sively applied ; but that many dissimilar principles agree in possessing acridity. Thus acrid

substances are found among acids (e. g. Crotonic, Ricinic, and Gambogic), vegetable alkalis (e.

g. Veratria and Emctia), neutral crystalline matters (e. g. Elaterin), volatile oils (e. g. Canthari-

din, and the Oils of Mustard, Garlic, and Rue), resins (e. g. the resins of Euphorbium and
Mtzereon), and extractive matter (e. g. Colocynthin). The acrid matter of some plants (e. g.

of Ranunculus) has not yet been isolated. This arises from the facility with which it becomes
decomposed.

Sub-class 1. Liquefacientia.— Liquefacients.

(Verflilssigende Mittel, Sundelin.)

Definition.—Medicinal agents which augment the secretions, check the solidi-

fying, but promote the liquefying, processes of the animal economy, and which, by
continued use, create great disorder in the functions of assimilation, may be termed

liquefacients (from liquefacio^ I liquefy).

Practitioners must have long felt the want of some term which should indicate the physiologi-

cal action of Mercury, Antimony, Iodine, the Alkalis, and other medicinal agents employed as

resolvents. To supply this desideratum I have adopted, in the absence of a better, the word
Liquefacient.

t^HYsioLOGicAL Effects.—Liquofacicnts promote secretion and exhalation gene-

rally. Thus Mercurials augment the secerning functions of the mucous follicles

of the mouth, the salivary glands, the alimentary canal, the liver, the kidneys,

and the skin ; and it is probable that they also increase the secretions of the pan-

creas and the exhalation from the pulmonic surface. Antimonials, Iodine, and the

Afkalis, exert a similar, though not equally powerful, influence over the same
organs. So that in their effects on these parts, liquefacients correspond with the

ancient panchymagogves (from -rav, all; x^f^o^» juice; and a^w, I drive away),

or medicines which were supposed to purge away all sorts of humours.
They also check solidifying, while they promote liquefying, processes in the

» See the Principles of Modem Chemistry systematically arravged by Dr. F. C. Gren., translated from the

German, vol. i. p. 428. Lond. 1800.—Also Gura, De Principio Planlarum acri. Halw, 1791.
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animal economy ; and on this account I have ventured to name them liquefacients,

a term which corresponds nearly with the phrase verjiiissigendc MiUel, used by
Sundelin.* Thus these agents soften and loosen textures, and assist the removal
of adhesions and exudations. This effect is best seen after the use of mercurials,

the action of which, observes Dr. Farre," " is positively anti-phlegmonous. If it

be pushed far enough, it produces an effect the exact reverse of the phlegmonous
state, namely, the erythematous inflammation ; the tendency of which is to loosen

structure, while that of phlegmonous inflammation is to bind texture." Under
the influence of Mercury the gums become spongy, the intestinal and pulmonic

membranes softened, (Ferguson's Essays, p. 216.) and deposits of coagulable

lymph (as in Iritis) are removed. The beneficial effects of Mercurials, Anti-

monials. Iodine, Alkalis, ^ &c., in promoting the resolution of visceral and glan-

dular inflammation, and in relieving active congestion, may be ascribed to this

anti-phlegmonous action referred to by Dr. Farre. These agents are opposed

to the exudation of plastic or coagulable lymph (hence they check union by
adhesion), and to the formation of false membranes. During their use, visceral

and glandular enlargements and indurations, thickening of membranes (as of the

periosteum,) and morbid, but non-malignant, growths of various kinds, are some-
times observed to get softer and smaller, and ultimately to disappear. Dr. Ash-
well (^Guifs Hospital Reports, No. 1. 1836.) graphically describes indurations,

and hard tumours of the uterus, as having "melted away" under the influence

of Iodine. In hepatization of the lungs, the solid matter, deposited in the

air-cells, is often absorbed, and the cells rendered again permeable to air, by
the use of Mercury. It is on account of the influence of liquefacients in check-

ing phlegmonous inflammation, obviating its consequences, and promoting the

removal of enlargements, indurations, &c., that they are frequently denominated

resolvents (from resolvo, I loosen or dissolve). Lastly, the long-continued use

of liquefacients gives rise to a considerable disorder of the functions of assimi-

lation.

A course of Mercury, it is well known, produces paleness or blanching; an effect which Dr.

Farre (Ferguson's Essays, p. 216.) ascribes to the diminished number of red globules of the

blood. A prolonged use of this mineral gives rise toother symptoms of cachexy. Tlie long-con.

tinued employment of Alkalis appear to induce a scorbutic cachexy.* Iodine causes a morbid

state which has been termed iodism.

Our acquaintance with the extent of the order of liquefacients is too limited to

enable us to group them for any useful purpose. As a provisional arrangement

of them I suggest the following:

—

Order 1. Mercurial Liquefacients.
Order 2. Antimonial Liquefacients.
Order 3. Iodic Liquefacients.
Order 4. Alkaline Liquefacients.
Order 5. Saline Liquefacients, including probably Sal Ammoniac, Common Salt,

Chloride of Barium, &lc.

Order 6. Sulphurous Liquefacients, comprehending Sulphur, and the Alkaline

Sulphurets.

Modus Operandi.—The resolvent operation of medicines of this order is usually

explained by referring it to an augmented activity of the absorbents. But this

explanation is imperfect, and does not account for all the phenomena. The
effect is ascribeable to a change in the nutrition of the parts affected. My friend.

Dr. Billing, {First Principles of Medicine, pp. 69, 70, 4th ed. Lond. 1841.) is

of opinion that "Mercury and Iodine remove morbid growths by starving them,

' Handhucli der speciellen Heilmiltellehre, Bd. i. S. 180, 3te Aiifl. Berlin, 1833.

-i Essays on the most important Diseases of Women, by Robert Ferguson, M. D., Part i. p. 215. Lond. 1830.

» Mnscagni, in the Memorie (fella Societa Italiana delle Scien:e. Modena, 1804.—Also Negri, in London Medical

Gazette, vol. xiv. p. 713.

4 See Hnxhain's Essay on Fevers, pp. 48 and 308. 3d edit. 1757.—See also Dr. Burrows's Gulstonian Lectures

in the London Medical Gazette, vol. .viv.
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which they effect by contracting the capillaries." But I conceive there must be

something more in the influence of these remedies than a more reduction in the

quantity of blood supplied to the aflocted parts. The enlargements which these

agents remove are not mere hypertrophies ; their structure is morbid, and they
must, in consequence, have been induced by a change in the quality of the viial

activity ; in other words, by morbid action. Medicines, therefore, which remove
these abnormal conditions, can only do so by restoring healthy action,—that is,

by an alterative influence. By what force or power they are enabled to eflect

changes of this kind must, for the present, at least, be a matter of speculation.

Mijller {Physiology^ by Baly, vol. i. p. 363.) thinks it is by affinity. " They
produce," he observes, " such an alteration in the composition of the tissues, that

the affinities already existing are annulled, and new ones induced, so as to enable

the vital principle—the power which determines the constant reproduction of all

parts in conformity with the original type of the individual—to efiect the farther

restoration and cure; the Mercury itself does not complete the cure."

SuB-cLAss 2. Diaphoretic a.— Diaphoretics.

(Sudorifica; Diapnoica.)

Definition.—Medicinal agents which promote cutaneous transpiration are

denominated dia2')horetics (from (5ia(popsw, 1 transpire), sudorijics (from sudor,

sweat, and facio, I make), or diapno'ics (from (Jia^vorj, perspiration).

The terms diaphoretic and diapnoic have been used to designate substances which augment
the insensible perspiration ; wliile the word sudorific indicates a substance increaeingr the sweat

or sensible perspiration. But insensible perspiration and sweat differ in their physical conditions

only,—the ibrnier being the vaporous, the latter the liquid state of the same fluid. Hence, there

can be no essential difference between diaphoretics and sudorifics, and I, therefore, use the terms

synonymously.

Physiological Effects.—The agents which, under certain circumstances, i

augment cutaneous exhalation, are both numerous and heterogeneous. External '

heat, assisted by the copious use of diluents, constitutes an important and power- \

fu4 means of promoting sweating. Whenever a large quantity of fluid is takea,
\

into the system, the excess is got rid of by the kidneys, the skin, and the lungs
;

and if we keep the skin warm, as by warm clothing, or the use of hot air or hot

vapour-bath, (See pp. 55, 58, and 60.) the action of the cutaneous exhalants is

promoted, and sweating results : but if the skin be kept cool, the kidneys are sti-

mulated, and the greater part of the liquid passes off through them. Friction,

exercise, and all agents which excite vascular action, have a tendency to promote

sweating. The sudden and temporary application of cold, as in the affusion of

cold water, (See p. 68.) sometimes proves sudorific by the reaction which it

occasions. Lastly, many medicinal agents, acting through the circulation, cause

sweating. The latter are the substances which are usually indicated by the word
sudorific or diaphoretic.

Diaphoretics are relative agents ; they succeed only in certain states of the

body. Moreover, for different conditions, different diaphoretics are required.

They constitute an exceedingly uncertain class of remedies, with regard both to

the production of sweating and to the advantage to be derived therefrom. Dr.

Holland {Medical Notes and Reflections, p. 52. Lond. 1839.) suggests that

when benefit follows the use of diaphoretic medicines, it is often ascribable, not

to their direct influence on the exhalant vessels, but to other changes which they

excite in the system, of which sweating is to be regarded rather as the effect and

proof than as the active cause.

The operation of diaphoretics is promoted by the exhibition of large quantities

of warm mild diluents, and by keeping the skin warm. Moreover, they are

more effective when given at bed-time, since there appears to be greater disposi-

tion to sweating during sleep than in the waking state. The exhibition of diu-^
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retics should be avoided during the operation of diaphoretics, as they appear to

check the operation of the latter. The same rule has been laid down with regard
to purgatives; but it is well known that perspiration is often the consequence of
hypercatharsis.

Diaphoretics may be arranged in seven orders, as follows :

—

Order 1, Aqueous Diaphoretics.—Under this head are included not only simple Water, but
Gruel, Whey, and Tea. These, when assisted by external warmth, often prove very effective

diaphoretics, even when used alone, while to all the other groups they are valuable adjuvants ; and
in no cases are they injurious.

Order 2. Alkaline and Saline Diaphoretics.—The salts of the alkalis are frequently used
to promote perspiration. Acetate and Carbonate of Ammonia, Alkaline Citrates and Tartrates,

Sal Ammoniac, and Nitrate of Potash, are employed for this purpose in fevers.

Order 3. Antimonial Diaphoretics.—The liquefacient operation of Antimonials has been
already referred to. Diaphoresis is one of its consequences. We use this group of diaphoretics

in febrile and inflammatory cases. It is preferred to the opiate diaphoretics when there is in-

flammation or congestion of the brain, or a tendency to either of these conditions.

Order 4. Opiate Diaphoretics.—Opium and its alkali Morphia have a remarkable tendency
to produce sweating. The former is often used as a diaphoretic, commonly in the form of

Dover's Powder, when no disorder of the brain exists; and especially when an anodyne is indi-

cated. When the stomach is very irritable, an opiate diaphoretic is preferred to an antimonial

one. In rheumatism, and slight catarrhs, Dover's Powder proves highly serviceable. In dia-

betes and granular disease of the kidneys, it is the best sudorific we can use, especially when
conjoined with the warm bath.' Opium and Camphor form a serviceable sudorific compound
when the surface is cold, as in Cholera.

OuDER 5. Oleaginous and Resinous Diaphoretics.—This group includes a large number of

substances, some of which owe their activity to volatile oil, as the Labiata; and the Lauraceae

(e. g. Sassafras and Camphor) ; others to resin, as Mezercon and Guaiacum ; while some con-

tain both oil and resin, as Copaiva and the Turpentines. The substances of this order possess

stimulant properties. They probably act locally on the cutaneous vessels through the blood ; for

some of them {ex. Copaiva) can be detected by their odour in the perspiration, and they occa-

sionally excite a slight eruption on the skin. The diaplioretics of this group are useful in

chronic rheumatism, secondary syphilis, and chronic cutaneous diseases.

Order 6. Alcoholic Diaphoretics.—Alcohol and Wine augment cutaneous exhalation.

Order 7. Ipecacuanha.—I believe the diaphoretic property of Ipecacuanha to be conside-

rably less than is commonly supposed. Dover's Powder owes it power of producing sweating

almost exclusively to the Opium which it contains.

Modus Operandi.—Dr. Edwards (£>e Vlnjluence cles Agejis Physiques sur la

Vie, Paris, 1824.) has shown, that cutaneous transpiration is effected in two

ways,—by a physical action or evaporation, and by an organic action or transu-

dation. Evaporation^ or the physical action, is the consequence of the porosity

of bodies, and takes place equally in the dead and living state. It is influenced

by the hygrometric states of the surrounding air, by its motion or stillness, by
its pressure, and by its temperature. Thus, dryness, agitation, and diminution of

the weight of the air, increase it. Transudation^ or the organic action of trans-

piration, is a vital process, effected by minute spiral follicles or sudoriferous

canals, and depends essentially on causes inherent in the animal economy,
although it may be influenced to a certain extent by external agents. Thus, ele-

vating the temperature of the surrounding air, preventing its frequent renewal,

and covering the patient with warm clothing, are means which promote the

organic, but check the physical, action of transpiration. Diaphoretics affect the

transudation or the vital process. They probably affect the exhalants in one or

both of two ways ;—by increasing the force of the general circulation,—or by
specifically stimulating the cutaneous vessels.

SuB-cLAss 3. Diuretic a.— Diuretics,

Definition.—Medicines which promote the secretion of urine are denominated

diuretics (from 5»a, tlirough ; ou^ov, the uri7ie ; and psw, I flow).

* See Dr. Osborne's papur in Tlie Dublin Journal of Medical and Chemical Science, Jan. 1834.—Also Dr. Chris-

tison, On Granular Degeneration of the Kidneys. Edinburgh, 1839.
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Physiological Effects.--^There are two principal modes of promoting the

secretion of urine, the one direct, the other indirect. The indirect method con-

sists in augmenting the quantity of fluids taken into the stomach, or in removing
any cause which checks the secretion. The direct mode is to stimulate the kid-

neys hy means which specifically alTect these organs. These means are the diu-

retics, properly so called. But almost all the suhstances thus denominated are

most inconstant in their efTecls.

The quantity of urine secreted in the healthy state is liable to considerable

variation. Temperature, season of the year, climate, lime of day, quantity of

fluid consumed as drink, state of health, &c., are among the common cfrcum-

stances modifying this secretion. Whenever an unusual quantity of aqueous fluid

is taken into the system, the kidneys are the organs by means of which the

excess is, for the most part, got rid of. If the customary discharge from the skin

or lungs be checked, by cold, for instance, the kidneys endeavour to make up for

the deficiency of action in the other organs. Thus, in winter and in co[d climates^

more urine is secreted than in summer and in hot climates. Again, if transpira-

tion be promoted, as by external warmth, the secretion of urine is diminished*

Hence, when we wish to augment the renal secretion, diluents should be freely

administered, and the skin kept cool.

Mr. William Alexander {Experimental Essays. Edinb. 1768.) endeavoured

to determine, as nearly as possible, the relative powers of diflerent diuretics, and
he has given the following tabular views of his results:

—

A Tabic of the different quantities of urine always discharged in an equal time; viz. from
nine o'clock in the morning till two o'clock in the afternoon, when an equal quantity of
the same liquid was drunk, but with different diuretics, in different quantities, dissolved

in it.

3 3 9
By Ibj. 3vijss. simple infusion of bohea tea, standard 15 4
By do. with 3ij. of salt of tartar 22 7 2
By do. " 3ij. of nitre 22
By do. ' " 4 drops of oil of juniper - - - 30 3

By do. " 3j. salt of wormwood - - - - 19 7 lij

By do. " 3ij. Castile soap 19 11
By do. " a teaspoonful spt. nitr. dulc. - . 17 6 1^
By do. " 15 drops of linct. cantharides - - 16 4
By do. " 3ij. of sal. polychrest --..1630
By do. " 3ss. ofuvaursi 16 1 0^
By do. " 3j. of magnesia alba 15 5
By do. " 3ij. of cream of tartar .... 10 2 0^

A Table of the different quantities of urine evacuated in the same space of time, afler drinking^

the same quantity of different liquors.

3 3 9
By Ibj. 3vijss. of weak punch, with acid ----2123
By do. " new cow whey I860
By do. " decoct, diurel. Pharm. Edin. - - 17 5
By do. " London porter 16 7 ,
By do. " decoct, bardan. Pharm. Edin. • - 14 7

Ry do. " warm water gruel 14 6' 2
By do. " small beer 13 7 1

By do. " warm new milk 11 70

These tables are to a certain extent useful, but as diuretics act very unequally
at difl^erent times, and cannot therefore be relied on, the value of Mr. Alexander's
experiments is considerably diminished.

By augmenting the secretion of urine we diminish the quantity of blood in the

blood-vessels, and thus create thirst, and promote absorption from the serous

cavities. Hence, diuretics are commonly resorted to in dropsical complaints ;.

but they are most uncertain in their operation. Moreover, when they increase
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the quantity of urine, their influence on the effusion is not always curative. In

dropsy, attended with albuminous urine, and which arises from granular degene-

ration of the kidneys, diuretics have usually been considered objectionable, on
account of their stimulant influence over the kidneys. Dr. Chrisiison, [On Gra-
nular Degeneration oftlw Kidneys, pp. 138, 149, and 160.) however, thinks the

distrust has been carried too far, and asserts that they " do not increase the coagu-

lability of the urine in the early stage: in many instances they seem to diminish

it." He also suggests that the irritation set up by the diuretic may be of a diffe-

rent kind from that of the disease; and that the one may not possibly increase,

—

nay, perchance, may diminish, the other. In relieving the effusion and the coma,

he thinks them serviceable, and prefers Digitalis and Cream of Tartar to other

agents in this disorder. L^ /\)

Diuretics may be arranged in the following groups:— j^ f ^y^^i^i iT^'^M^^

Order 1. Aqueous Diuretics.—Aqueous drinks promote diuresis indirectly, when ihe skin

is kept cool, tis I have before mentioned.

Order 2. Saline Diuretics.—This order consists principally of the Vegetable Salts of the

Alkalis; especially Bilartrate and Acetate of Potash. These undergo partial digestion in the

system, and are converted into carbonates. Hence, they communicate an alkaline quality to the

urine. Their supposed influence in the respiratory process has been before alluded to. (See p.

142.) To this order also belong Nitrate and the Carbonates of the Alkalis.

Order 3. Sedative Diuretics.—To this order belong Digitalis and Tobacco, whose power
of reducing the force and frequency of the heart's action has been already referred to. (See p.

I860 The diuretic effect has been referred, by Dr. Paris, {Pharmacologia, p. 179, 6th cd.) to

their sedative operation. For as the energy of absorption is generally in the inverse ratio to that

of circulation, it is presumed that all means which diminish arterial action must indirectly

prove diuretic, by exciting the function of absorption.

Order 4. Bitter Acrid Diuretics.—To this order belong Squills, Colchicum, and Common
Broom. These agents, in an over-dose, readily occasion vomiting. They owe their activity

to an acrid principle, which probably operates, through the circulation, on the renal vessels

as a local stimulant or irritant, and in this way proves diuretic. According to my own observa-

tions, Common Broom less frequently fails to prove diuretic than most other agents of this

class.

Order 5. Oleaginous Acrid Diuretics.—To this order belong Juniper, Turpentine,

Copaiva, and Cajuputi. The volatile oil probably operates through the blood on the kidneys, as

a topical stimulant. Cantharidin, the active principle of Cantharis Vesicatoria, is of the nature

of volatile oil, and operates in the same way.

Order 6. Acid Diuretics.—The diluted Acids frequently prove diuretic.

Order 7. Alcoholic and Ethereal Diuretics.—Dilute Spirit and Nitric Ether are

diuretics.

Order 8. Alkaline Diuretics. ?

Modus Operandi.—I have referred to the modus operandi of diuretics in

speaking of the Orders ; and, in a former part of this work, (See p. 133.) I have
given a list of the substances which have been detected either unchanged, or

more or less changed, in the urine.

SuB-cLAss 4. Errhina.— Errhines.

Definition.—Errhines (from ev, m, and piv, the nose,) are medicines which
produce an increased discharge of nasal mucus. Substances which excite

sneezing are denominated sternutatories (^sternutatoria), or ptarmics (from Trraipw,

/ sneeze).

Physiological Effects.—All the substances employed as errhines, or sternu-

tatories, are applied to the nose. The liquefacients, when administered by the

stomach, augment the secretion of the pituitary membrane as well as of all other

secreting organs ; and 1 have several times remarked the increased discharge of

mucus from the nose of patients under the influence of Iodide of Potassium, and
have detected the smell of Iodine in their handkerchiefs, so that I believe the
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particles oflhis substance are thrown off by the mucous membrane of the nose, as

well as by other secreting organs.

Most foreign matters when applied to the pituitary membrane promote its se-

cretion, and frequently also occasion sneezing. The latter is a reflex action of

the true spinal system ; the excitor or incident nerve, by which the impression is

conveyed to the medulla oblongata, is the nasal branch of the trifacial nerve.

Sugar and the Labiate plants, when reduced to powder, operate as very mild

errhines. Euphorbium, Veratrum, and more especially the alkali Veratria, are

the most powerful of the order. Tobacco is intermediate. Absorption readily

takes place from the pituitary membrane, and I have several times experienced

the constitutional effects of Tobacco (such as nausea, giddiness, depression of

the muscular power, and disorder of the mental functions,) from the use of the

moist snuffs (Rappees). The continued employment of snuff injures the sense

of smell and alters the tone of the voice. In syphilitic affections of the nose,

and where there is a disposition to nasal polypus, the frequent use of errhines

may perhaps be injurious. Errhines have been principally employed to relieve

chronic affections of the eyes, face, and brain ; for example, chronic ophthalmia,

amaurosis, headache, &c. They can only bo useful on the principle of counter-

irritation.

Schwilgue (Traite de Matilre Medicale, t. ii. p. 298.) enumerates the follow-

ing purposes for which sneezing is excited : to excite respiration when this func-

tion is suspended ; to promote the expulsion of foreign bodies accidentally intro-

duced into the air-passages ; to occasion a general shock at the commencement of

dangarous diseases which we wish at once to suppress ; to augment the secretion

of nasal mucus, and of tears ; to favour the excretion of mucus collected in the

nasal sinuses; to rouse the action of the encephalon, of the senses, of the uterus,

&c. ; and to stop a convulsive or spasmodic state of the respiratory apparatus.

We should not, however, forget that the concussion occasioned by sneezing is not

always free from dangerous results, especially in plethoric habits, and persons

disposed to apoplexy, or affected with hernia, prolapsus of the uterus, &c.
The Errhines may be arranged in the following groups :

—

Order 1. Mechanically-irritating Errhines.—To this order Sugar and other inert

substances belong.

Order 2. The Labiate or Aromatic Errhines.—Sage, Marjoram, Lavender, and
other Labiate plants, form mild snuffs when reduced to powder. They are seldom used

singly or alone.

Order 3. Cerebro-spinant Errhines.—To this order belongs Tobacco, which con-

stitutes the basis of ordinary snuff.

Order 4. Acrid Errhines.—Euphorbium, Veratrum, and Asarum, belong to this

order.

Order 5. Inorganic Errhines.—Common Salts, Sal Ammoniac, and Subsulphate of

Mercury, belong to this group.

SuB-cLAss 5. Sialogoga,— Sialogogues.

Definition.—Medicines used to augment the salivary discharge are denomi-

nated sialogogues (from tfiaXov, the saliva; and ayw, 1 convey or drive out).

Physiological Effects.—Sialogogues are of two kinds: some act topically,

others by specific influence over the salivary organs. This, therefore, is the

foundation for arranging them in two groups or orders.

Order L Local Sialogogues.—These are sialogogues which are applied to the

mouth. When used in a soft or solid state they are called masticatories (masticatoria^

from mastico, to eal or chew). They act on the mucous follicles of the mouth and the

salivary glands. Most solid or soft bodies, when chewed, increase the flow of saliva: thus

Wax and Mastic produce this effect. Acrids, however, as Horse-radish, Mezereon, Pelli-

tory of Spain, and Ginger, possess this property in an eminent degree.
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In almost all parts of the world rnasticatories are more or less used. In the East Indies

Betel-nut>-(the seeds of Areca Catechu) are chewed with Quick-lime and the Betel-leaf

(the leafof Piper Betel.) The Indians have a notion that tliese substances fa:;ten the teeth,

clean the gums, and cool the mouth. (Ainslie's Materia Indica.) In this couniry the

masticatory commonly employed by sailors is Tobacco.

As the saliva is generally swallowed, rnasticatories do not confine their action lo the

mouth, but excite likevvise'the stomach. Peron {Voyage aux Terres Australes. Paris.)

was convinced that he preserved his health, during a long and difficult voyage, by the

habitual use of the Betel; while his companions, who did not use it, died mostly of dysen-

tery. For habitual use, and as mere sialogogues, mucilaginous and emollient rnasticato-

ries might be resorted to, but we find that acrids of various kinds have always been pre-

ferred. Masticatories, as therapeutic agents have been principally used either as topical

applications, in affections of the gums, tongue, tonsils, salivary glands, &c., or as counter-

irritants in complaints of neighbouring organs, as in earache, rheumatism of the pericra-

nium, affections of the nose, &c. The stronger masticatories, as Mustard and Horse-

radish, excite an increased discharge of nasal mucus and tears, as well as of saliva and

mucus of the mouth.

Order 2. Specific or Remote Sialogogues.—Several substances have had the repu-

tation of producing salivation or ptyalism by internal use. Of these the preparations of

JVIercury are the only ones on which much reliance can be placed, and even they some-

times disappoint us. The preparations of Gold, of Antimony, and of Iodine, occasionally

have this effect. The continued use of the Hydrocyanic or Nitric Acid has, in several

instances, produced salivation. In poisoning by Foxglove the same has been observed.

Lastly, nauseants increase the secretion of saliva. Mercurials are given in certain dis-

eases to excite ptyalism, and in some cases it is necessary to keep up this effect for several

weeks. It is not supposed that the salivation is the cause of the benefit derived, but it is

produced in order that we may be satisfied that the constitution is sufficiently infliftnced

by the medicine.

Sub-Class 6. Expcctorantia.— Expectorants.

Definition.—Medicines which promote evacuations from the bronchia, trachea,

and larynx, are denominated expectorants (from ezpectoro, I expectorate).

Physiological Effects.—In the healthy state, the liquids secreted or exhaled

by the aerian membrane are got rid of by evaporation and absorption. But when
from any circumstance the balance between the two processes of production and

removal is destroyed, and an accumulation of mucus takes place, nature endea-

vours to get rid of it by coughing. Hence some have applied the term expecto-

rant to irritating substances (as Chlorine gas, the vapour of Acetic or of Benzoic

acid, &c.), which, when inhaled, produces coughing, as well as an augmentation

of secretion. " We provoke cough," says Schvvilgue, (Traite de Matiere Medi-
cate^ tom. ii. p. 296.) " to favour the expulsion of foreign bodies introduced from

without into the aerian tube, and especially of liquids; we have recourse lo it to

favour the expectoration of mucus, of membraniform concretions, and of pus,

which have accumulated in the aerian passages, whenever the local irritation is

not sufficiently great."

It has been thought by some, that the mucus secreted may be too tough and

viscid to admit of its being easily brought up by coughing, and the term expec-

torant has been applied to those medicines which have been supposed to render it

thinner and less viscid. But as Mr. Moore {An Essay on the Materia Medica,

London, 1792.) has justly observed, thick phlegm is sometimes more easily ex-

pectorated than thin ; and if this were not the case, we have no specific means of

rendering the phlegm either thicker or thinner. Liquefacients, however, are the

agents most likely to effect it. Frequently the term expectorant is applied to

substances supposed to increase or promote the secretion of bronchial mucus, and

in pharmacological works a long list of medicines, thought to have this effect, is

usually given. Most of the agents employed with this view act relatively,

—

that is, they obviate the cau.ses which check the healthy secretion. Some are

topical agents, as various Gases and Vapours. There are others, however,
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whici), when taken internally, are supposed to affect the aerian mennbrane in a
specific manner, and are beneficially employed in chronic catarrhs. Such are
the Balsams, the Oleo-resins, the Foetid Gums, Squills, &c. Many of the sub-
stances which give relief in chronic pulmonary complaints, do not promote, but

check, the secretion of bronchial mucus : as the Sulphate of Zinc,—to which
Begin [Traite de Tkirap. t. 2, p. 561.) adds the Balsams. Yet these agents
are usually classed with expectorants; and Dr. Paris [Pharmacologia.) makes
one class of expectorants to consist of ' medicines which diminish the inordinate

flow of fluid into the lungs, and render the expectoration of the remainder more
easy." In fact, it appears to me that a large majority of the agents used under
the name of expectorants, in bronchial and pulmonary affections, are substances

which modify the vital activity of the aerian membrane by an alterative influence,

and that expectoration is by no means an essential effect of their operation. This
appears to be particularly the case with Antimonials, Senega, and Ipecacuanha.
Of all classes of the Materia Medica, none are more uncertain in their action

than expectorants.

The following is a provisional arrangement of the substances most commonly
used as expectorants :

—

Order 1. Vapours or Gases used as Topical Expectorants.—Chlorine and Ammoniacal
Gases; tlie Vapours of Iodine, of Water, of the Volatile Oils, of Tar, of Benzoic and Acetic Acids;
and the Smoke of Tobacco and Stramonium.

Order 2. Stimulating, Resinous Expectorants.—This order includes the Foetid Gums, the

01eo.resins, and the Balsams.

Order 3. Nauseating Expectorants, as Emetic Tartar, Ipecacuanha, Squills, Garlic, and
Senega.

Modus Operandi.—Several of the so-called expectorants become absorbed,

and are recognisable by their odour in the breath ; as some of the Oleo-resins,

Garlic, and Asafoetida. It is probable, therefore, that their influence over the

bronchial membrane is by a topical action. Emetina and Emetic Tartar have,

according to Magendie [Formulaire.) and Orfila
(
Toxicologie Generale.)^ a specific

influence over the lungs, and the lungs of animals killed by these substances are

said to present traces of inflammation.

SuB.cLAss 7. Emetic a,

—

Emetics.
(Vomitoria.)

Definition.—Medical agents used for the purpose of provoking vomiting are

called emetics (from sjjisw, I vomit,) or vomits.

-f Physiological Effects.—Usually within twenty or thirty minutes after

/ taking an emetic, a general feeling of uneasiness and nausea comes on. f Phe
/ pulse becomes small, feeble, and irregular; the face and lips grow pale; a dis-

tressing sensation of relaxation, faintness, and coldness of the whole system, is

experienced ; the saliva flows copiously from the mouth ; the eyes lose their

lustre; and the whole countenance appears dejected. These symptoms, which
constitute the first stage of vomiting, continue for a variable period, and are fol-

lowed by the ejection of the contents of the stomach. As soon as actual vomiting

commences, the general phenomena are altered : the pulse becomes frequent and
full, the temperature of the body increases, and a sweat breaks out on the face

and other parts. During the act of vomiting, in consequence of the pressure

made on the abdominal aorta, and the interruption to the circulation through the

lungs, from the impeded respiration, the blood returns with difficulty from the

head, the face swells and becomes coloured, the conjunctiva is turgid and red, the

jugular veins are gorged, and tears burst from the eyes. The violent straining is

often attended with pain in the head and eyes, and with the involuntary expulsion of

18*
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the urine and feces. The matters vomited vary according to circumstances : they

may consist of the alimentary substances, bile, &c., contained in the stomach and

duodenum previous to the exhibition of the emetic ; of the fluids collected by the

action of the emetic ; and, lastly, of the emetic itself. Sometimes striae of blood

are observed, which usually come from the pharynx. The number of vomitings,

and the ease with which they are effected, are liable to considerable variation,

arising from the state of the digestive organs, the temperament of the patient, the *

state of the cerebral functions, &c. When the vomiting has entirely ceased, the

patient feels languid, oppressed, and drowsy, and the pulse becomes weak and

slow : the exhaustion is sometimes so great as to he attended with fatal conse-

quences. A case of this kind is alluded to by Dr. Paris {^Pharmacologia, vol. i.

'

p. 163, 6th ed. 1825.), in which an emetic was imprudently given to a patient

in the last stage of phthisis, with the intention of dislodging the pus with which

the lungs were embarrassed : syncope was produced, from which the patient never re-

covered. Among other occasional ill consequences of vomiting may be mentioned

comatose affections, uterine or pulmonary hemorrhages, hernia, abortion, suffoca-

tion, prolapsus of the uterus, rupture of the abdominal muscles, &c. These effects

are produced by the violent muscular exertions which attend the act of vomiting.

They suggest cautions as to the use of emetics. Thus, in apoplexy, and some

other cerebral affections, or when a tendency thereto exists ; in pregnancy, espe-

cially when miscarriage is threatened; in prolapsus uteri, hernia, aneurism, &c.,

the danger to be apprehended from emetics is obvious. The concussion which

they excite sometimes dislodges gall-stones.

The intensity and duration of the different stages of vomiting have no necessary

relation to each other. Thus, the Sulphates of Zinc and Copper excite speedy

vomiting, with but little nausea;—and are, therefore, preferred as emetics in nar-

cotic poisoning. Tobacco and Tartarized Antimony, on the other hand, produce

great nausea and depression of system. Hence, when the depressing effects of

emetics are required, as in inflammatory and other diseases, we employ the last-

mentioned emetic. (See p. 162.)

The irritation produced by the exhibition of emetics gives rise to an increased

secretion from the mucous follicles of the stomach and duodenum, as is shown by

the thick, filamentous, and viscid matters frequently ejected. We infer, also, that

the action of the exhalents must be increased, inasmuch as persons who have

taken only a few spoonsful of emetic liquids sometimes bring up a very considera-

ble quantity of fluid. Darwin mentions a man who vomited six pints of liquid,

although he had only swallowed one. Bile is frequently thrown up, either alone

or mixed with other fluids ; but we must not infer from this that it had existed in

the stomach previous to the exhibition of the emetic, for bile is not ordinarily

ejected in the first efforts, but only in the subsequent vomitings; and the quantity

increases in proportion to the length of time the vomiting continues. Emetics

promote the secretion of bile, and probably of the pancreatic juice also. We pre-

sume that they likewise augment absorption during the stage of nausea, previously

to the act of vomiting, and when the force of the circulation is reduced.

The number of medicinal substances employed as emetics being but few, little

benefit can attend any attempt to classify them. There are, however, two modes

of arranging them; either into vegetable emetics and mineral emetics ; or into,

first, those which seem to possess a specific power of exciting vomiting (as Emetic

Tartar), since they induce it, not only when contained in the stomach, but also

when thrown into the veins or otherwise introduced into the circulation {specific

^emetics),—and, secondly, those (as Mustard) which create vomiting only when

taken into the stomach {topical emetics)*'^

» For an account of ihe uses of emetics consult Dr. Fothergill's ' Inaugural Dissertation,' " De Emeticorum

.Usu in variis Morbis tractandis." Ediiib. 1736.—An English translation of this is published in his 3fcdica/

Works, by J. C. Lettsom, M. D. Lond. 1784.
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Moots Operandi.—Vomiting is a reflex spinal act. It may bo exciicd by
touching the fauces, velum pendulum palati, &c. In this case the excitor nerve

is the trifacial, the branches of which are distributed to these parts. Tickling the

back part of the pharynx excites an act of deglutition.^ Irritation of the sto-

mach, and upper part of the intestines, also produces vomiting. In this case, the

pneumo-gastric and splanchnic nerves act simultaneously, according to Mijller,

{Physiology^ by Baly, vol. i. p. .509.) in transmitting the irritation. Emetic
Tartar causes vomiting, both when taken into the stomach, and when injected

into the veins. As its operation is probably alike in both cases, it becomes a

question whether, when introduced into the stomach, it must be first taken up
into the circulation before it can cause an act of vomiting;—or, when injected

into the veins, it acts on the parts engaged in the act of vomiting through the

medium of their blood-vessels. I believe the latter is the more probable expla-

nation ; because, in the first place, we know that ordinary gastric irritation, where
absorption is out of the question, will excite vomiting;—and, secondly, because

MiJller has found, that lacerating with a needle the nervous splanchnicus of the

left side, in the rabbit, will produce contraction of the abdominal muscles. If

this opinion be correct, emetics, when introduced into the stomach, affect the

medulla oblongata through the excitor nerves (the pneumo-gastric), and the con-

traction of the muscles necessary to the act of vomiting is effected by the reflex

nerves (the spinal nerves to produce the expiratory efforts, and, according to Dr.

Hall, the pneumo-gastric to close the larynx, and open the cardia). When, how-
ever, the emetic is introduced into the circulation, it is doubtful " whether its

more important action is upon the organs from which the nervous energy for the

movements of vomiting are derived, or upon the organs of motion themselves."

(Muller, op. supra cit. p. 510.)

The mechanism of the act of vomiting is too exclusively a physiological sub-

ject to permit any observations on it in this place. I must refer to the works of
MiJller and Dr. M. Hall for information concerning it.

Sub-class 8. Cathartic a.— Cathartics.

(Purgatives.)

Definition.—Medicines which produce alvine evacuations are denominated
Cathartics (from xa^aipw, I purge).

Physiological Effects.—Cathartics cause alvine evacuations by increasinf^

the peristaltic motion of the intestines and by promoting secretions from the mu-
cous lining. The milder purgatives, however, operate principally by their influ-

ence on the muscular coat of the intestines ; while the stronger ones stimulate the

mucous follicles and exhalants, and give rise to liquid evacuations. These are
denominated Hydragogues (from u(Jwp, water ; and a^w, I drive off). Some of
them create nausea, faintness, occasionally vomiting, colicky pains, abdominal
tenderness, and tenesmus. The more violent ones, if given in an over-dose,

produce inflammation of the alimentary canal,'' characterized by violent vomiting
and purging, abdominal pain and tenderness, cold extremities, and sinking pulse.

These are denominated Drastics (from 5paw, I am active). Emollient or demul-
cient drinks (as barley water, gruel, and broth) are taken to favour their safe ope-

ration. As the intestinal surface consists of about 1400 square inches,J^4rom the

whole of which secretion and exhalation are going on, it is obvious that purging

^
» Dr. Marshall Hall, On the Diseases and Deranffements of the J\rcrvous System, p. 103. A feather, introduced

into the throat to excite vomiting, has, by being pushed too far down, been actually swallowed, without
causing vomiting.

a The deaths from the use of Morison's Pills are referable to this. The active ingredient of these medicines
is gambiige (see Land. Med. Oaz. vol. aiv. p. t)12 and 759 ; vol. xvii, p. 357, 415, and 623; vol xviii. p. 75, and
927: vol. xix. p. 976.)

» This measurement has been calculated from the statements as to the length and diameter of the intestines
in Meckel's Manuel d'Jlnalomie generate, descriptive et pathologique. Trfiduit par J. A. L. Jourdan el G. Brea-
chet. Paris, 1825.
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offers a very powerful means of diminishing the quantity of the fluids of the

body ; and accordingly we find that some cathartics, especially Elaterium, cause

very copious watery discharges ; and their employment is followed, as might be

expected, with thirst and augmented absorption from the serous cavities, so that

they sometimes reduce or even ren)ove dropsical swellings. The more violent

purgatives promote the discharge of bile and pancreatic liquor, by the irritation

they produce at the termination of the ducts which pour these secretions into the

alimentary canal. :»;^

A distinction is usually made in practice between cooling and ivarm purgatives.

By the former are commonly meant saline purgatives which, while they cause

purging, without having any tendency to excite inflammation, are supposed to

have a refrigerant influence over the system, and are adapted for febrile and in-

flammatory cases. By the latter are meant the more violent cathartics, which

are presumed either to quicken the pulse, or at least to excite the abdominal vas-

cular system, and, therefore, are considered to be less fitted for febrile cases.

^

Cathartics may be conveniently arranged in five groups or orders, as fol-

lows :

—

Order 1. Laxatives or Lenitives.—This group contains the mild cathartics, such
as Manna, Cassia pulp. Tamarinds, Prunes, Honey, Bitartrate of Potash, and the fixed

Oils (as Castor, Almond, and Olive oils). These very gently evacuate the conteiils of the

intestinal canal, and usually without causing any obvious irritation, or aflectinof the gene-

ral system. Manna, however, is apt to occasion flatulence and griping. Laxatives are

employed in any cases where we wish to evacuate the bowels with the least possible irri-

tation, as in children and in pregnant women ; in persons afflicted with inflammation of

any of the abdominal or pelvic viscera, with hernia, prolapsus of the womb or rectum,

piles, or stricture of the rectum ; and after surgical operations about the abdomen and
pelvis.

Order 2. Saline, Antiphlogistic, or Cooling Cathartics.—This order is com-
posed of the saline purgatives, such as the Sulphates of Soda, Potash, and Magnesia, &;c.

They increase the peristaltic motion of the alimentary canal, and augment the effusion of

fluids by the exhalants of the mucous surface, thereby giving rise to watery stools. They
do not appear to possess the power of inflaming the intestinal tube, or of heating the

general system. They are adapted for febrile disorders, inflammatory affections, plethoric

conditions, &.c.

Order 3. Milder Acrid Cathartics.—This order includes Senna, Rhubarb, and
Aloes. These are more active substances than any of the preceding. They are acrids

and stimulants, but their local action is not sufSciently violent to cause inflammation.

Senna is employed where we want an active, though not very acrid or irritant, purgative.

Rhubarb is administed in relaxed and debilitated conditions of the alimentary canal, on
account of its tonic properties. Aloes is used in torpid conditions of the large intestines,

and in affections of the head. It is usually considered objectionable in piles and diseases

of the rectum.

Order 4. Drastic Cathartics.—This group comprehends the strong acrid purga-
tives ; such as Jalap, Scammony, Black Hellebore, Gamboge, Croton oil, Colocynth, and
Elaterium. These, when swallowed in large doses, act as acrid poisons. They are em-
ployed as purgatives in torpid conditions of the bowels ; as hydragogues in dropsical affec-

tions ; and as counter-irritants in affections of the brain. They are objectionable remedies
in inflammatory and irritable conditions of the alimentary canal.

Order .5. Mercurial Cathartics,—The principal of these are the Hydrargyrum cum
Cret^, the Pilula Hydrargyri, and Calomel. We employ them as alterative purgatives,

and to promote the hepatic functions. As they are uncertain in their operation, they are
usually combined with, or followed by, other purgatives. *

Modus Operandi.—The more powerful cathartics are acrids or local irritants.

Some of them {e.g. Gamboge) operate almost solely in this way; for they d»
not excite purging except when they are introduced into the alimentary canal,

and they easily excite vomiting when swallowed. But most of the drastics

' An anonymous writer, in tiie London Medical Gazette, vol. iv. p. 130, coniends that Aloes is not a warm
purgative, though usually considered lo be so.
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exert, in addition, a specific influence over the alimentary canal, so that they ex-

cite purging when injected into the veins, or when applied either to the serous

membranes or cellular tissue. Senna, Castor and Croion oils, Black Hellebore,

Colocynth, and Elaterium, operate in this way. This circumstance, therefore,

favours the notion that they act, in part at least, by absorption.

That the purgative principles of some cathartics are absorbed, is quite certain.

Gamboge, Rhubarb, Sulphate of Potash, and Oil of Turpentine, have been de-

tected in the blood. Senna, Rhubarb, and Jalap, communicate purgative qualities

to the milk. The colouring matters of Cassia pulp. Rhubarb, Senna, and Gam-
boge, have been recognised in the urine.

Some cathartics act also as diuretics,—as Bitartrnfe of Potash and Gamboge.
Dr. Christison {On Granular Degeneration of the Kidneys, p. 150. Edinburgh,

1839,) observed, that where diuretics have been given for some time without

effect, he has frequently seen their action brought on " by a single dose of some
hydragogue cathartic,—such as Gamboge." The resinous particles, in their

passage out of the system through the renal vessels, probably acted as topical

stimulants.

Cathartics probably act, in part at least, by a reflex action of the ganglionic

system. Miiller [Physiology, by Baly, vol. i. p. 511.) observes, that galvanizing

the splanchnic nerve or the cceliac ganglion, gives rise to a generally increased

activity to the peristaltic movements, while division neither of the pneumo-gastric

nor of the sympathetic nerve, puts a stop to them. This appears to show that

the splanchnic nerve is concerned in propagating the irritation set up by cathar-

tics. The tenesmus occasioned by some cathartics is a reflex action of the true

spinal system.

Different parts of the alimentary canal are unequally affected by different ca-

thartics. Thus, Aloes is remarkable for its action on the large intestine; more-

over, many of the drastic cathartics,—as Gamboge, Colocynth, Savin, and Black

Hellebore,—create more irritation in the large, than in the small, intestines; and
Orfila [Toxicologic Generale) mentions, that in animals killed by these substances,

he found the stomach and rectum inflamed, while the small intestines were healthy.

In some cases, perhaps, this may be ascribed to the rapidity with which these

agenis pass through the small intestines, and on their longer continuance in the

stomach and rectum ; but the same appearance has been noticed when these ca-

thartics have been applied to the cellular texture of the thigh.

According to Liebig,* concentrated saline solutions have a physical, as well as

a medicinal, action. They extract water from the coats of the stomach, and
thereby create thirst. Part of the solution, thu^ becoming diluted, is absorbed ;

but the greater portion enters the intestines, dilutes the solid matters, and thus acts

as a purgative.

SuB-cLAss 9. Emmenagoga,—Emmenagogues.

Definition.—Medicines which excite or promote the calamenial discharge are

termed emmenagogues (from sjx/xrjvia, the menstrual discharge, and ayw, I drive

away).

Physiological Effects.—As the suppression or retention of this secretion

may be occasioned by very different circumstances, no one agent can be expected
to prove emmenagogue in all, or even in many cases. Deficient menstruation is

rarely, perhaps, an idiopathic disease, but usually a morbid symptom merely;
and, therefore, those agents which remove it must be relative,— that is, must have
reference to the disease which produces it. Thus, when deficient menstruation is

connected with a deficiency of power in the system, tonics and stimulants are the

best remedies. Again, in plethoric habits, bloodletting and other debilitating agents

are most likely to be serviceable.

« Organic Chemistry in its Application to Agriculture and Physiology, edited by Lyon Playfair, p. 334. Lond.
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But the term emmenagogue is usually employed in a more limited sense;

namely, to indicate those substances which are supposed to possess a specific

power of affecting the uterus, and thereby of promoting the catamenial discharge.

There are, however, few bodies to which this definition can be strictly applied.

Indeed, two reasons have led some pharmacological writers to doubt the existence

of any medicines v/hich can be properly termed specific emmenagogues, namely,
the uncertainty of all the means so named, and the uterus not being an organ
intended for the excretion of foreign matters.

The substances usually regarded as specific emmenagogues are, for the most
part, medicines which, when taken in large doses, act as drastic purgatives. Such
are Savin, Black Hellebore, Aloes, Gamboge, &c. They excite the pelvic circu-

lation, give rise to a sensation of bearing down of the womb, especially in females

disposed to procidentia uteri, increase uterine hemorrhage, or the menstrual dis-

charge, when given during these conditions,—and when administered in chlorosis,

or amenorrhcea, sometimes bring on the catamenia. Savin is decidedly the most
emmenagogue of all the drastics just mentioned. The most effectual mode of

obtaining its uterine influence is by exhibiting its oil.

Substances that irritate the urinary organs also evince a stimulant influence

over the uterus. I have known abortion produced by Cantharides given as an
emmenagogue.
Rue is a reputed and popular emmenagogue. It possesses cerebro-spinant pro-

perties, and has on several occasions produced miscarriage.

Madder was a favourite emmenagogue with the late Dr. Home, [Clinical Ex-
periments^ p. 422, 2d ed. Lend. 1780.) who declared it to be the strongest and
safest known. The Fetid Gums and Castoreum have also been supposed to pos-

sess a similar property. The Chalybeates are exceedingly valuable remedies in

uterine obstructions attended with an anaemic condition of system. Mercurials,

by their liquefacient properties, promote the secretion of the uterus in common
with that of other organs.

Ergot of Rye possesses an unequivocal influence over the uterus. But it rather

promotes uterine contractions than the menstrual function ; though it has, on many
occasions, been successfully employed in amenorrhsBa.

~) •

SuB-cLAss 10. Cholagoga.— Choljagogues.

(Xolotics or Bilitics, JSTuttall.)

Definition.—Medicines which promote the discharge of bile into the alimen-

tary canal are denominated Ckolagogues (from xo^*l» bile, and a^w, I drive off).

Physiological Effects.—It is probable that most, if not all, drastic purgatives

increase the secretion and excretion both of bile and pancreatic juice, by irritating

the opening of the ductus choledochus in the duodenum
;
just as certain substances,

taken into the mouth, provoke an increased discharge of saliva by irritating the

mouths of the salivary ducts. Graaf (Barbier, Traite Element, de Mat. Mid.
t. iii. p. 1252, 2^^^ ed.) says, that if a purgative be administered to a dog, and

when it is beginning to operate, the abdomen be laid open, the bile and pancreatic

juice will be observed flowing into the duodenum.
The term cholagogue, however, has been more particularly applied to substances

which have been supposed to have a specific influence in promoting the secretion

or excretion of bile. Mercury, Aloes, and Rhubarb have been considered to pos-

sess this property. The Alkalis are believed, by some, to render the biliary secre-

tion more copious and thinner.

Class 7. Ecbolica.—Ecbolics, or Contractors of the Uterus.

(Abortiva ; Amblotica; Acceleratores Partus.)

1 Definition.—Medicines which excite uterine contractions, and thereby pro-

/ mote the expulsion of the contents of the uterus, are called ecbolics (from sx^oXiov,

a medicine which expels the foetus).
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Physiological Effects.—Some medicines excite the vascular system of the

uterus, as Savin and other Drastic Purgatives. These promote the menstrual

discharge, and are, therefore, denominated emmenagogues. But there is another

class of agents which excite muscular contractions of the uterus, and, therefore,

are adapted for expelling substances (as the fojtus, hydatids, clots of blood, &c.)

contained in the uterine cavity. These are the Ecbolics. The only unequivocal

agent of this class is Ergot, which appears to operate on the uterus by a reflex

action, and will be fully noticed hereafter. Probably the ergot of all grasses acts

in the same way. A similar property has been ascribed to Borax. — .^

Class 8. Acida.—Acids.

(Antalkalina.)

Definition.—Acid medicines which, by repeated use, produce a chemical

change in the fluids, have been formed into a\sepprate class under the name of

Acids, \ •

Physiological Effects.—The Mineral Acids\i'hen concentrated, decompose

the organic tissues, (See p. 130.) Swallowed in xWs state, they ar^orrosive poi-

sons. When sufficiently diluted, ihey cease to be corrosive, though they still

exert a chemical influence. Thus, when applied to the skin, they harden the

cuticle by uniting with its albumen ; and when applied to the mucous surface,

they produce astriction, and a slight whitening of the part (from their chemical

influence). The diluted Mineral and Vegetable Acids, when swallowed in mo-
derate doses, at first allay thirst, sharpen the appetite, and promote digestion.

They check preternatural heat, (See p. 200,) reduce the frequency of the pulse,

lessen cutaneous perspiration, frequently allay the troublesome itching of pru-

rigo, operate on the solids as tonics, (See p. 197,) and frequently prove diuretic,

(See p. 206,) at the same time that they alter the quality of the urine, which
they generally render unusually acid. The milk acquires a griping quality, and
the bowels are usually slightly relaxed. Under their long-continued use, the

tongue becomes pale, and coated with a whitish but moist fur, the appetite and di-

gestion are impaired, while griping and relaxation of bowels, with febrile disor-

der, frequently occur. If their use be still persevered in, they more deeply injure

the assimilative processes, and a kind of scorbutic cachexy is established.

Acids are used as caustics, as refrigerants, as tonics, as diuretics, as antalka-

lines, as antilithics, and to check sweat and pruriginous itching.

Class 9. Alkalina.—Alkaline Medicines.

(Antacids.)

Definition.—Alkaline medicines, which by repeated use produce a chemical
change in the fluids, have been formed into a distinct class, under the name of
Alkalina.

Physiological Effects.—The alkalis in a concentrated form are powerful

caustics, and when swallowed, act as corrosive poisons. From their solvent action

on the organic tissues, they have a softening influence even in the dilute form,

and, in consequence, are saponaceous to the touch. When taken into the sto-

mach, in the diluted state, they destroy the acid condition of the alimentary canal,

and slightly augment secretion. They become absorbed, act as diuretics, and at

the same time alter the quality of the urine, to which they communicate an alka-

line reaction. By repealed use they operate as liquefacients. (See p. 201.)

Their long-continued employment gives rise to great disorder of the assimilative

organs, and a condition analogous to that of scurvy is induced. (See p. 202.)

In such cases, it is said that the blood drawn from a vein does not coagulate on
cooling. Alkalis are used as escharotics, as antacids, as resolvents, as antiphlo-

gistics, (See p. 202,) as diuretics, and as antilithics.
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LiTHONTRiPTics ; AntUUhics.—Medicinal agents which effect the solution or disintegration

of urinary calculi within the body, are denominated Lithonlriptics, (from >./6oc, a stone, and
ffii^uiy I rub or wear out, or destroy.) The long-continued action of large quantities of simple

water on urinary calculi is capable, apparently, of disintegrating, and in some cases, of dis-

solving them.' Tliis fact deserves especial notice, since it points out the propriety of aiding

the operation of the most powerful lithontripJics by the copious use of water. The medicinal

agents which readily dissolve these concretions out of the body, belong to the two preceding

classes. Acid and Alkaline substances. Thus the phosphates readily dissolve in hydrochloric

and nitric acids,—while alkaline solutions are .solvents for uric acid. But the introduction,

by injection, into the bladder, of either acid or alkaline solutions, sufficiently strong to exert

much chemical influence over calculi, would be attended with dangerous irritation of the vesi-

cal coats. And, if we exhibit them by the mouth, they undergo important changes in passing

through the system, so that by the time they reach the bladder, their chemical influence, as

solvents, is in a great measure, if not wholly, destroyed. Yet it cannot be denied that a^ times

they have appeared to give considerable relief, and to act as real lithontriptics. But Dr. Prout

{On the Nature and Treatment of Stomach and Urinary Diseases. Lond. 1840.) asserts that

urine, when in a perfectly healthy condition, is one of the most universal as well as powerful

solvents we possess for urinary deposits; and as it contains no free and uncombined alkaline or

acid ingredient, he concludes that li-thontriplics "are to be sought for among a class of harmless

and unirritating compounds, the elements of which are so associated as to act at the same time

with respect lu^calculous ingredielps, both as alkalis and acids." At present, no substance of

this kind is known, but the solutions of the supercarbonated alkalis, containing a great excess

of carbonic acid, approach the nearest to them : and the mineral waters of Vichy,'' which have

long been celebrated in calculous affections, are natural solutions of this kind. The operation

of these waters is not confined apparently to their solvent effects ; for they possess also a disin-

tegrating power : that is, they disturb " the attraction, both cohesive and adhesive, by which the

molecules of calculi are held together, so as to render them brittle, and easily broken into

fragments."

Class 10. Topica.—Topical Remedies.

Definition.—External remedies, which are used on account of their topical

influence, have been fornned into a distinct class under the name o^ topica.

Physiological Effects.—This class is a very heterogeneous one, and con-

tains substances which possess a very dissimilar mode of operation. On this, as

well as on other grounds, objections may, with great propriety, be made to its ad-

mission in a physiological arrangement; and the only apology I can offer for it

is that of convenience.

Topical remedies may be conveniently arranged in six orders, as follows :

—

Order 1. Caustica. Cauteria Potentialia. Topical agents, which disor-

ganize by a chemical action, are called caustics (from xaiw, I burn). The stronger

ones, as Potassa fusa, are called escharotics, or erodents; the milder ones, as Sul-

phate of Copper, catheretics, or cauterants. The general action of these has been

already noticed. (See p. 130.) Some of the substances used as caustics (as

Arsenious Acid) become absorbed, and produce constitutional symptoms.

The substances used by surgeons as caustics may be arranged in sub-orders

thus :

—

SuB-ORDER 1. Concentrated non-metallic Acids.—As Sulphuric, Nitric, Hydrochloric, Phos-

phoric, and Acetic Acids.

SuB.ORDER 2. Alkalis.—Potassa fusa, Liquor AmmoniEe, and Quicklime.

SuB-oRDER 3. Metallic Compounds.—A considerable number of these are used, viz:

—

a. Oxides; as Binoxide of Mercury and Arsenious Acid.

)g. Chlorides; as the Sesquichloride of Antimony, Chloride of Zinc, and Bichloride of

Mercury.

y. OxysALTs; as Nitrate of Silver, Sulphate and Acetate of Copper.

Caustics are employed for various purposes, the principal of which are the fol-

* Chevallier, Essai sur la dissolution de la gravelle et dea ealculs de la vessie. Paris, 1837.—Also Lond. Med.

Oaz. vol. XX. p 431.

!>Ch. Petit Quelques considerations sur la nature delagoutte et sur son traitement par les eaux de Fir.ky. Paris,

1835.—JW>M»e//es observations de guerisons de ealculs urinaires au moyen des eaux de Vichy. Paris, 1837.

I
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lowing :—To remove excrescences or morbid growths of various kinds, such as

warts, condylomata, some kinds of polypi, and spongy growths or granulations
;

to decompose the virus of rabid animals, and the venom of the viper and other

poisonous serpents; to form artificial ulcers,—as issues ; to open abscesses ; for

the cure of hydrocele they have been applied to the scrotum, so as to penetrate

through the tunica vaginalis; to change the condition of ulcerated and other sur-

faces; lastly, caustics are applied to strictures of the urethra.

Order 2. Topical Stimulants.—These are remedies employed to augment
the vital activity of the parts to which ihey are applied. When they produce

irritation or inflammation, they are called Irritants. If they be organic sub-

stances, and cause local irritation, independently of any known chemical agency,

they are denominated Acrids. (See p. 201.)

Sub-order 1. Cutaneous Stimulants. Rubefacients^ Vesicants, and Suppurants.—These arc

agents which, when applied to the skin, cause redness, and sometimes vesication and suppuration.

The milder ones, sucJi as Friction* and Warm Fomentations, stimulate the skin temporarily,

without producing actual inflammation. The stronger ones, such as Mustard and Cantharides,

excite active inflammation. Those that cause the exhalation of a thin serous fluid beneath the

cuticle, are called vesicants or epispastics ; Mustard, Euphorbium, Mezereon, Acetic Acid, Am-
monia, and Cantharides, arc of this kind; while Tartar Emetic, and some other substances,

which produce a secretion of pus, are denominated suppuranis. The medicines of this class are

employed as counter-irritants in various diseases. Their modus medendi has been before investi-

gated. (Seep. 161.)

Sub-order 2. Ulcer Stimulants.—Surgeons employ a variety of topical applications to-

wounds and ulcers, for the purpose of augmenting or altering the vital activity of the part.

Those which promote healthy suppuration are called Digestives {Digerentia seu Digestiva),.

as the Ceratum Re.sincs. Those which arc supposed to promote cicatrization are denomi-
nated Epulotics {Eptilotica, from iTcouXoco, 1 cicatrize), or Cicatrisaiitia, as Ceratum CalamincB^

Under the name of Detergents {Detergentia) are included substances which cleanse wounds^
ulcers, &.r., and comprehend various kinds of agents; some of which, however, are topical

stimulants.

Order 3. Astringents and Desiccants.—Agents which, by their affinity

for fibrine and albumen, constrict fibres and coagulate albuminous liquids, are

denominated Astringents. When employed to check hemorrhnge, they are

called Styptics. The vegetable astringents have been already noticed : (See p.

196.) they owe their activity to Tannic Acid. A considerable number of mineral

substances act as astringents when used in a dilute form,—such as Sulphate of

Copper, Nitrate of Silver, Chloride of Zinc, Sulphate of Iron, Acetate of Lead,
Alum, &c. In a concentrated slate, the same agents are caustics. Some sub-

stances, when applied to secreting and exhaling surfaces, check secretion and
exhalation, and causes dryness of the parts, but have scarcely any corrugating

power on the solids,—as the Oxide of Zinc. These may be termed Desic-

cants.

Order 4. Benumbers.—Certain cerebro-spinants are employed as topical

anodynes in neuralgia. For example, Aconite, Belladonna, and Opium. (See

page 186.)

Order 5. Antiseptics and Disinfectants. Antipestifera ; Antiputre-

scents.—Agents which prevent or are opposed to putrefaction, are called Anti-

septics (from avTi, against, and tfri-^rroj, putrid). Those which destroy miasmata^
are denominated disinfectants (from dis^ which signifies separation, and infect).

Putrefaction, properly so called, is a process peculiar to dead organic matter ;

and means which check or prevent it, act by a physical or chemical agency, and
are the true antiseptics. They constitute what Guersent (Dictionnaire de Mede-
cine^ art. Antiseptique.) denominates physical antiseptics. Warmth, air, and
water, are the most powerful agents in promoting putrefaction ; and their exclu-

sion, therefore, are among the most effective antiseptic means. Thus, Cold, a
Vacuum, and Desiccation, are good conservators of dead organic matters. Alco-

hol, Sirup, Fats, and Volatile Oils, are antiseptics: all act by excluding air, and
some of them [e. g. Alcohol) likewise by abstracting water from the organic matter.

vol. I. . 1ft
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Another class of antiseptics are chemical agents, which form with the organic

matters new compounds less susceptible of decay. Saline and metallic solutions,

and chlorine, act in this way.

Certain diseases were formerly denominated putrid, and were supposed to de-

pend on a putrescent or decomposed condition of the solids and fluids, charac-

terized by the loose texture of the crassamentum, petechice, and an offensive con-

dition of the excretions. Remedies which relieved this state were called anti-

septics. Guersent denominates them physiological antiseptics. But the altera-

tions which are observed in the characters of the solids and of the blood in the

above maladies, have no apparent analogy with those which attended the putre-

faction of dead animal matters ; and accordingly modern pathologists have rejected

the doctrine of putrescency of the fluids. Liebig^ has endeavoured to revive the

old notion ; but, though his reasoning is ingenious, it is to me any thing but satis-

factory, as I have before (p. 131.) remarked. The subject is foreign to the objects

of this work, and moreover is too extensive to bd farther discussed here ; but I

may remark, in conclusion, that if the effects of the poisons of small-pox, plague,

syphilis, and decomposing organic matters on the human frame, be denominated

fermentation or putrefaction, the meaning of these terras must undergo very con-

siderable alteration and extension.

Disinfectants, I have already stated, are agents which destroy miasmata (both

odorous and inodorous). Their action is chemical. Chlorine, the Hypochlorites,

and Nitrous and Nitric Acids, act either by oxidizing or dehydrogenizing mias-

matic matters. The late Dr. Henry {Philosophical. Magazine and Annals of
Fhilosophy^ for January, 1832, vol. xi. pp. 22 and 205.) has apparently shown,

that infectious matter of certain diseases (as scarlatina) is either dissipated or de-

stroyed by a temperature not below 200^ F. ; and he, therefore, suggested, that

infected clothing, &c., may be disinfected on this principle, for he found that

neither the texture nor colour of piece goods and other articles of clothing were

injured by a temperature of 250° F. Quicklime absorbs carbonic acid and sul-

phuretted hydrogen^ gases, and perhaps other noxious matters. It is, therefore,

occasionally useful as a disinfectant ; and is employed in the form of wash for the

walls of buildings. Ventilation is the most important disinfecting process. To
disguise unpleasant odours, fumigations with the Balsamic Resins, Camphor,
Cascarilla, and Brown Paper, are sometimes resorted to.

Order 6. Cosmetics.—Agents used for the purpose of preserving or restoring

the beauty, are denominated Cosmetics (cosmetica, faom xotffAJw, I adorn).

The preparation of these substances is usually left to chemists, perfumers, and hair-dressers;

but the principles on which they are employed come under llie consideration of the medical

practitioner.

Cosmetics are employed to improve the appearance of the skin, the hair, and

the teeth. Hence, we make a threefold division of them :

—

a.. Cutaneous Cosmetics.—Cosmetics are applied to the skin, to soften or harden the cuticle,

and to improve the colour and clearness of the complexion.

Alkaline, Oleaginous, and Saponaceous substances, and soft Water, cleanse and soften the skin.

The Alkali acts by its solvent power on the cuticle; Oil has a mechanical influence. Almond
and Spanish Soap, Milk of Roses, and Cold Cream, are the favourite softeners of the skin. Almond
Powder is used for a similar purpose.

Diluted Acids, most Saline substances (as Alum) and Alcohol, harden the skin. The acids

act by combining with the albumen of the cuticle, and the salts operate, probably, in the same
way. The hardening influence of alcohol is connected with its power of coagulating albumen.

Hard water indurates by the earthy salts which it holds in solution.

A solution of Bichloride of Mercury in Bitter Almond Emulsion (about gr. j, ad f3j.) has

long been a favourite face wash : it constitutes Gowland's lotion. Bichloride of Mercury, it

^Organic Chemistry in its .Application to .Agriculture and Physiology, Edited by Lyon Playfair, Ph. D.
London, 1840.

a Chlorine and tlie Hyp jchlorites are the most effective agents for destroying sulphuretted hydrogen, which,
accordiniz to Professor Daniell, is the miasmatic matter of the western coast of Africa. (See p. 91; also, Lon-
don Medical Gazette, July, 1841.)



TOPICAL REMEDIES. 219

is well known, unites with albumen, and hardens animal tissues. Bilfor Almonds arc mentioned
by Celsiis (Lib. vi. cap. 5.) as remedies for epbelides (freckles). Withering (An Arrangement of
British Plants, vol. iii. p. 754, 7lh ed. Lond. 1830.) recommends, as one of the safest and best

cosmetics, an infusion of Horse-radish in cold milk.

Face-paints are used to give an artificial colour to the skin; Carmine to communicate a red,

and starch.povvder a white lint, can produce no injurious effect on the constitution; but the

white metallic compounds,—viz., Trisnitrate of Bismuth, Carbonate of Lead, and While Preci-

pitated Mercury—are dangerous, as ihey are liable to become absorbed. Trisnitrate of Bismuth,
probably the least injurious of the tliree compounds just mentioned, has caused spasmodic
treoibling of ihe muscles of the face, ending in paralysis. (Vogt, Pharmakodynamik, Bd. i. S.

288. 2te Aufl.)

0. Haih Cosmetics.—Cosmetics are applied to the hair to render it smooth, glossy, and dis-

posed to curl,—to stain it,—to promote its growth,—and sometimes to destroy it.

An excellent pomatum for rendering the hair smooth and glossy, is composed of Olive or

Almond Oil 3ij., and Spermaceti 3iij. It may be variously scented.

Various substances have, at ditierent times, been recommended for preventing the fall, and
promoting the growth, of the hair ; but the efficacy of most of them is doubtful. As alopecia,

or baldness, arises from various and different causes, it is evident that no one agent can, under
all circumstances, prove successful. When the cause is not obvious, the part should be shaved

(if any hair be present), and topical stimulants applied, to augment vascular activity. A solution

of some Volatile Oil (Rosemary or Thyme) in Rectified Spirit, used as an embrocation, has, at

times, appeared to me to be serviceable. Dupuytren (London Medical Gazette, vol. xv. p. 848.)

employed an ointment composed of ten parts of Tincture of Cantharides (prepared by digesting

one part of cantharides in ten parts of rectified spirit), and ninety parts of Hog's-lard.

Depilatories are used to reniove superfluous hairs. Lime and Orpiment (Sesquisulphuret of
Arsenicum) are the constituents of most of them. Plenck's pasta epilatoria consists of one
part Orpiment, twelve parts Quicklime, and ten parts Starch, made into soft paste with water.

The hair being previously cut close, the paste is applied, and, as soon as the mass is dry, the part

is to be washed with water. (Phoebus, Handhuch der Arzneiverordnungslehre, 2er Th. S. 78,

3lte Ausg. 1840.) As orpiment is a dangerous application, especially when the skin is abraded,

depilatories are sometimes formed without it. Rayer* gives the following formula for one:

—

Lime, 3j.; Carbonate of Potash, 3ij.; Charcoal powder, 3j.

Hair Dyes have been in use from the most remote periods of antiquity. Medea (Beloe's

Translation of Herodotus, vol. i. p. 382. Lond. 1825.) is said to have been acquainted with the

art of dyeing the hair black. Paulus iEgineta' gives several compositions for effecting the same
purpose. Various, povfders, pastes, and liquids, are sold in the shops as hair dyes. Some (as

OrJila''s Hair Dye) are mixtures or compounds of powdered Litharge (oxide of lead) and Lime,
in about equal weights, or a little excess of the first ingredient. The mixture is made into a
paste with hot water or milk, and applied to the hair for four or five hours, the part being covered

(with oil-skin, or, in the absence of this, I have known a cabbage-leaf used,) to keep the mixture
moist. The water causes the Oxide of Lead to unite with the Lime, forming a plumbite of
lime. The lime is useful by removing the fatty matter, while the oxide of lead, reacting on the

sulphur contained in the hair, forms a black sulphuret of lead. Others (as Spencefs Hair Dye)
consist of a solution of Nitrate of Silver, which, however, is objectionable, since it is apt to stain

the skin. Hair stained with this salt blackens by exposure to the light, partly by the reduction

of the silver and partly by the formation of a black sulphuret of silver. When an immediate
effect is required, a solution of Hydrosulphuret of Ammonia is applied to the hair after the

Nitrate of Silver, by which the black sulphuret of silver is instantaneously formed. Hewlett's

Hair Dye is of this kind. Other formulae for hair dyes have been published. (Journal de Chimie
Medicale, tom. ii. p. 250, 2nde Ser.) Paulus ^Eginela mentions the bark of Green Walnuts. A
leaden comb is frequently used for a similar purpose. The lead uniting with the sulphur of the

hair, forms the black sulphuret. Dyed hair, especially that stained with nitrate of silver, is dry
and crisp. The detection of stained hair is sometimes an object of medico-legal research.^

Lead may be recognised in hair by boiling the latter in nitric acid, and applying the tests for

lead to the nitric solution. To detect silver, the hair must be treated with chlorine, to form
chloride of silver, which is soluble in ammonia. From the ammoniacal solution the chloride

may be precipitated by nitric acid, and its nature ascertained by the usual means.

, y. Teeth Cosmetics.—Cosmetics are applied to the teeth to cleanse them, improve their colour,

and destroy unpleasant odour. *

Dentifrices are usually powders. Tooth-powders require to have a certain degree of hardness
or grittiness, to enable them to remove the foreign matters adherent to the teeth, but not sufficient

to injure the enamel. Pumice powder is rather too gritty for frequent use. Employed occa-

» Jl Theoretical and Practical Treatise on the Diseases of the Skin, Eng. Transt. p. 1219. Lond. 1835.
a The Medical IVarks of Paulus JEgineta, the Greek Physician, translated into English, by F. Adams, Esq.,

vol, i. pp. 237 and 366. r.ond. 1834.
3 Devergie, Medecine Legale t. ii. p. 931. Paris, I83G ; and Dr. Cummin, Lond. Med. Gaz. vol. xix. p. 215.
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sionally (say once in six or eight weeks), it is very serviceable. Though generally repudiated

as a dentifrice, I find it is commonly used by dentists for cleaning teeth. Charcoal and Cuttlefish,

bone powder are good detergents. Chalk is somewhat loo soft. Rhatany, Cinchona, and Cate-

chu, are useful astringents. Myrrh is employed partly for its odour. All insoluble powders,
however, are more or less objectionable, since they are apt to accumulate in the space formed by
the fold of the gum and the neck of the tooth, and thus present a coloured circle. Many tooth-

powders are coloured red with Bole Artneniac, to render this circle invisible. The soluble sub-

stances which may be used as tooth-powders, are Sulphate of Potash, Phosphate of Soda, Bitar-

trate of Potash, and Common Salt.

Disinfecting and decolourizing tooth-powders, washes, and lozenges, owe their efficacy to

Chloride of Lime, and are used to destroy the unpleasant odour of the breath, and restore the
white colour of the teeth when stained by tobacco,' &c. Thus, one part of Chloride of Lime
may be added lo twenty or thirty parts of Chalk, and used as a decolourizing tooth-powder. A
disinfecting mouth-wash is prepared by digesting three drachms of Chloride of Lime in two
ounces of Distilled Water; and, to the filtered solution, adding two ounces of Spirit, lo wliich

some scent (as Otto of Roses) has been added.

1 Journal de Chimie Medicate, t. iii. p. 494 ; and t. iv. p. 28. «
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PHARMACOLOGIA SPECIALI S.-SPECIAL
PHAEMACOLOGY.

Special Pharmacology treats of medicines individually. These I shall, for

the most part, arrange in Natural-Historical Order.

Natural bodies are divided into two groups, called Kingdoms ; the Inorganized

and the Organized. The latter is subdivided into two ,Sub- Kingdottis ; the

Vegetable and the Animal.

Formerly naturalists admitted three kingdoms; the Mineral, the Vegetable, and the Animal.

But the impossibility of so characterizing the latter two as to distinguish them from one another,

has led later writers to unite them into one kingdom.

Brogniart {Tableau de la Distribution M6thodique des Especes Minirales. Paris, 1833.)

makes three divisions of bodies,—the Inorganic, the Org-antc, and the Organized.

I. INORGANIZED KINGDOM.

€la00 1. ^on-fHetaUk 0tib0tancc0.

(Met a! loids.—Berzc/itta.

)

Order I. OXYGEN, AND ITS AQUEOUS SOLUTION.

OXYGEN'IUM.—oxYGEN.

History, Synonymes, and Etymology.—Oxygen gas was discovered, on the

1st of August, 1774, by Dr. Priestley [Experiments and Observations on Diffe-

rent Kinds of Air^ vol. ii. p. 106. Birmingham, 1790.) who denominated it de-

pJdogisticated air. In the following year, Scheele also discovered it, without

knowing what Priestley had done, and he called it empyreal air. Condorcet

termed it vital air. Lavoisier called it oxygen^ (from o^u^, acid^ and yswaw, /
engender or produce.)

Natural History.—Oxygen is found in both kingdoms of nature.

A. In the inorganized kingdom.—Oxygen is, of all substances, that which is found in the

largest quantity in nature, for it constitutes at least three-fourths of the known terraqueous

globe. Thus, water, which covers about three-fourths of the surface of the earth, contains eight-

ninths of its weight of oxygen; and the solid crust of our globe probably consists of at least one-

third part, by weight, of this principle; for silica, carbonate of lime, and alumina, the three most
abundant constituents of the earth's strata, contain nearly half their weight of oxygen. Mr.
De la Beche {Researches in Theoretical Geology^ p. 8. Lond, 1834.) calculates that siUca alone

constitutes " forty.five per cent, of the mineral crust of our globe." Of the atmosphere, oxygen
constitutes twenty or twenty-one per cent, by volume, or about twenty-three per cent, by weight,

to which must be added eight-ninths, by weight, of the atmospheric aqueous vapour.

In the organized kingdom.—Oxygen is an essential constituent of all living bodies. Vegeta-

bles, in the sun's rays, absorb carbonic acid, decompose it, retain the carbon, and emit the oxygen.

Hence, they have been supposed to be the purifiers of the atmospbere.
19*
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Prepakation.—There are several methods of procuring this gas, but I shaU

notice three only :

—

1. By heating Chlorate of Potash in a green glass retort,—This method yields

pure oxygen gas. (From 100 grains of the chlorate we may expect to obtain

nearly 100 cubic inches of the gas.

—

Brande.) One equivalent or 124 parts of

chlorate of potash yield six equivalents or 48 parts of oxygen, and one equivalent

or 76 parts of chloride of potassium.

HA.TERIAL. COMPOSITION. PRODUCTS.

r 1 on CMnric jScid76 \
^ ^'- Oxygen... 40 —pr 6 eq. Oxygen 48

1 cq. Lhloric Jlctd 7b
| j ^^ ClUorine. -36 ^^

1 eq. Chlorate of Potash 124 { ^XT
L

1 "?• ^"^"'^ ^^
I

1 7q. mSsTum 40 ^^
I eq. Chloride

124 124

Potassium 76

124

2. By heating Binoxide of Manganese in an iron bottle.—This is the cheapest

method ; and, for ordinary purposes, it yields Oxygen gas sufficiently pure. To
remove any carbonic acid, the gas is to be washed with lime-water or a .solution

of caustic potash. One pound of the commercial binoxide usually yields from

30 to 40 pints of gas ; but, from fine samples, 40 to 50 pints may be procured.

Two equivalents or 88 parts of pure binoxide yield one equivalent or 8 parts of

oxygen, and two equivalents or 80 parts of the sesquioxide of manganese.

MATERIAL. PRODUCTS.

2 eq. BinoxideManganese= 88
\ VSi.t^Z^.^^^^H^^^^i^^-^

3. By heating Binoxide of Manganese with about its ow7i weight of Oil of
Vitriol in a glass retort.—The quantity of acid to be employed should be suffi-

cient to form, with the binoxide, a mixture, having the consistence of cream.

This met"hod is convenient when an iron bottle cannot be procured, or when a
small quantity of gas is wanted at a very short notice ; but it it is not economical.

One equivalent or 44 parts of the binoxide yield one equivalent or 8 parts of

oxygen, and one equivalent or 36 parts of the protoxide of manganese ; the latter

substance forms, with an equivalent or 40 parts of anhydrous sulphuric acid, one
equivalent or 76 parts of sulphate of the protoxide of manganese.

MATERIALS. COMPOSITION. PRODUCTS.

Ie,.Bi„o,.Ma„ga„e.»44J|f2:°/S-i^.-»^:itlZ '" °'''"
'

1 eq. Sulphuric Acid 40 '— ^ 1 eq. Sulphate Protox. Mang. 76

84 84

Properties.—It is elastic, colourless, odourless, tasteless, incombustible, but

a powerful supporter of combustion. According to Dr. Thomson, 100 cubic inches

of this gas weigh, at the temperature of 60° F., and when the baro-

11
eq. oxy.

| meter stands at 30 inches, 34*60 grains : hence its specific gravity is

= Q 1 I'lll ; 100 cubic inches of air being taken to weigh 31 •1446 grains.

(According to Berzelius and Dulong, the sp. gr. is 1'1026.) Its

atomic weight is 8 : its atomic volume 0-5 ; hydrogen being in both cases unity.

Characteristics.—If a taper or match be plunged into this gas after the flame

has been blown out, but while the wick or charcoal is yet glowing, the flame is

instantly reproduced. The only gas likely to be confounded with oxygen in this

respect is the protoxide of nitrogen, from which oxygen is distinguished by explod-

ing it with hydrogen. A mixture of one volume oxygen and two volumes hy-

drogen yields, by explosion, water only ; whereas, a mixture of one volume of
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the protoxide of nitrogen with one volume hydrogen yields wafer and one volume

of nitrogen. Moreover, a taper burnt in a jar of oxygen gas yields no brown

vapour.

Physiological Effects, a. O71 Vegetables.—Oxygen gas is essential to the

germination of seeds, and to the existence and growth of plants, Edwards
(^Athencbum^ Feb. 2d, 1839.) says that the seeds in germinating decompose water

to oljtain oxygen. In the shade, vegetables absorb it from the atmosphere, and

evolve an equal volume of carbonic acid ; while, in the solar rays, the reverse

changes take place ; carbonic acid being absorbed and oxygen expired. The
vigorous growth of plants in enclosed cases, as originally proposed and practised

by my friend, Mr. N. B. Ward, (^Companion to the Botanical Magazine,, for

May^ 1836.) does not invalidate the above statements ; since the cases are never

completely air-tight, but allow the ingress and egress of air consequent on changes

of temperature. The quantity of oxygen required for the growth of some plants,

however, appears to be much smaller than was previously supposed.

The effects of pure oxygen gas on germination and vegetation have been ex-

amined by Theod. de Saussure. (^Recherches Chimiques sur la Vegetation,

Paris, 1804.) He found that the period of germination is the same in oxygen

gas as in atmospheric air, but that seeds evolve more carbonic acid in the former

than in the latter. (See pp. 11 and 12. op. cit.) Plants do not thrive so well in

an atmosphere of oxygen gas in the shade as in one of common air ; they give

out more carbonic acid, which is always injurious to vegetation in the shade.

When exposed in oxygen gas to the direct rays of the sun, they augment in

weight about as much as in atmospheric air. (See p. 93, op. cit.)

(3. On Animals gene^'ally.—It is usually asserted that all animals require the

influence of oxygen, or rather of air, to enable them to exist ; but this assertion

cannot be proved in the case of some of the lower animals. Thus intestinal

worms seem to dispense with respiration. (Miiller's Physiology, by Baly, vol.

i. p. 295.) Some animals, which respire, have no organs especially devoted to

this function : in these the cutaneous surface effects respiration ; as in the Poly-

pifera. In the Lifusoria the respiratory organs are delicate cilia. Many animals

have branchiae, or gills, for respiration, as some Mollusca some Annelida, and

Fishes. Leeches respire by sub-cutaneous sacs, which open externally. The
respiratory organs of Insects are ramifying tracheje. Lastly, the higher classes

of animals, as the Mammals, respire by means of lungs. Whenever respiration

is effected a portion of oxygen disappears, while a quantity of carbonic acid,

nearly equal in volume to the oxygen consumed, is produced.

The continued respiration of oxygen gas is injurious, and even fatal to animal

life: this has been observed by all experimenters. Animals live longer in a given

volume of oxygen than in the same quantity of atmospheric air, but the continued

employment of it causes death. Mr. Broughton confined rabbits, guinea-pigs,

and sparrows, in glass jars containing oxygen, and inverted over wafer. At first

they suflfered no inconvenience, but in about an hour their breathing became
hurried, and the circulation accelerated. This state of excitement was followed

by one of debility ; the respirations became feeble, and were more slowly per-

formed ; loss of sensibility and of the power of voluntary motion supervened, fill

the only remaining visible action was a slight one of the diaphragm, occurring at

distant intervals. On opening the body, the blood (both venous and arterial) was
found to be of a bright scarlet hue; it was thin, and rapidly coagulated. The
gas in which animals have thus been confined till they died, retained its power of

rekindling a blown-out taper, and of sustaining, for a time, the life of another

animal introduced into it ; and Mr. Broughton hence deduced the inference that it

does not contain so great an excess of carbonic acid as the gas left when animals

have perished by confinement in atmospheric air, and he considered the train of

symptoms induced by the respiration of pure oxygen gas as analogous to those
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which follow the absorption of certain poisons info the system. [London Medi-
cal Gazette^ vol. iii. p. 775.) Injected into the pleura, oxygen gas is very quickly

absorbed, without producing inflamnnation. Cautiously injected into the veins of
dogs, it has no sensible effect on the system. (Nysten, Recherches de Physiologie^

p. 60. Paris, 1811.)

y. On Man.—If pure oxygen be inspired a ^e\v times it does not produce any
remarkable phenomena ; though some have ascribed various effects to it, such as

agreeable lightness in the chest, exhilaration, increased frequency of pulse, a sen-

sation of warmth in the chest, gentle perspiration, and an inflammatory state of
the system. But several of these results arise probably from mental influence,

others from the mode of inhaling the gas, and perhaps some might depend on the

employment of impure oxygen.

Uses.—Soon after the discovery of oxygen, the most exaggerated notions pre-

vailed as to the remedial powers of this agent. Various diseases, (scorbutus, for

example) were thought to be dependent on a deficiency of it in the system ; and
it was, in consequence, submitted to a considerable number of trials, with, as it

was at first asserted, remarkable success. But Chaptal [Annates de Chimie^ t.

iv. p. 21.) and Fourcroy (Ibid. t. iv. p. 83.) declared that it was injurious in

phthisis. In England it was tried by Beddoes' and Hill.^ The latter states that

he found it beneficial in asthma, debility, ulcers, gangrene, white swelling, and
scrofulous diseases of the bones. The beneficial results obtained by the use of

acids, (especially nitric acid,) of the oxides of mercury, chlorate of potash, vege-

table food, &c., were referred to the oxygen which these substances contained,

and which they were supposed to communicate to the system. These notions are

now exploded.

3

In asphyxia arising from a deficiency of atmospheric air, or from breathing

noxious vapours, the inhalation of oxygen gas has been said to be, and probably

is, useful. On the same principle, it may be employed during an attack of spas-

modic asthma, when there is danger of suflx)cation ; but it is at best only a pallia-

tive, and has no power of preventing the occurrence of other attacks. Chaussier*

has recommended its use in children apparently still born ; I have known it used

without benefit. To combat the asphyxia of malignant cholera, inhalations of

oxygen were tried in Russia, Poland, Prussia, and France, but without success.

(Merat and De Lens, op. supra cit. t. v. p. 141.) On the whole, then, I believe

oxygen to be almost useless as a remedy.^

A^UA OXYGENII. Oxygen Water.—At the mean pressure and temperature of

the atmosphere, 100 vols, of water dissolve, according to Dalton and Henry,"
3-7 vols, of oxygen gas; according to Saussure,? 6-5 vols. By pressure in a

proper machine, water may be charged with a much larger quantity. This solu-

tion has been termed oxygenated water, but it is a very different substance to the

peroxide of hydrogen, which has also been known by this appellation. Neither is

it to be confounded with Searle's oxygenous aerated ivater^ which is an aqueous

solution of the protoxide of nitrogen. It has been used to the extent of one or

two bottlefuls daily, as a slight excitant. It is said to increase the appetite and
promote the secretions; and to be serviceable in spasm of the stomach, amenor-
rhcea, hysteria, atonic dropsy, &c.

' Considerations on the Medical use of Factitious j9irs, and on the Manner of obtaining them in large Quanti-
ties. By T. Brtddoes and Jaiiips Walt. Bristol, 1794-95.

^ Practical Observations on the Use of Oxygen, or Vital Air, in the Cure of Diseases. I.ond. J800.
3 For farther details respecting these opinions, see the Dictionnaire Universcl de Matiere Mcdicale et de

Thirapeutique Oenerale, par F. V. M6rat, and E. J. De Lens, t. v. p. 13(5.

* Histoire et Memoires de la Societe Royale de Medecine, 1760-81 ; Hist. p. 346.
s It is remarkable that Electricity and Oxygen, tvvo agents of vast influence in nature, should possess but

slight remedial power.
s Elements-of Experimental Chemistry, vol. i. p. 255, 10th edit. London, 1826. i Ibid.
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Order II.—CHLORINE, AND ITS COMBINATIONS WITH OXYGEN.
CHLORIN'IUM—CHLORINE.

History, Synonymes, and Etymology.—This gas was discovered by Scheele,

in 1774, who termed \i dcplilogisticated muriatic acid. Berthollet, in 1785, named
it oxygenated muriatic acid. Sir H. Davy called it chlorine (from '/Xu)pos, green)^

on account of its colour.

Natural History.— It is found in both kingdoms of nature.

tt. In the Inorganizeo Kingdom, it exists principally in combination with sodium, either

dissolved in the water of the ocean or forming deposits of rock salt. Chlorine also occurs in

combination with magnesium, calcium, lead, silver, &,c. Free hydrochloric acid is mel with
in the neighbourhood of volcanoes, and is probably produced by the decomposition of some
chloride.

^. In the Organized Kingdom, it is found, in combination, in both animals and vegetables.

Sprengel (De Cundolle, Physiol. Vcg. lom. i. p. 220,) says, maritime plants exhale chlorine, prin-

cipally during the night. Hydrochloric acid in the free state cxisls, according to Dr. Prout, in

the stomach of animals during the process of digestion.

Preparation.—There are several methods of procuring Chlorine gas :

—

1. By adding diluted Sulphuric Acid to a mixture of Common Salt and
Binoxide of Manganese.—This is the cheapest and most usual method of pre-

paring it. Mix intimately three parts of dried common salt with one part of the

binoxide of manganese, and introduce the mixture info a retort. Then add as

much sulphuric acid, previously mixed with its own weight of water, as will form

a mixture of the consistence of cream. (Brande directs 8 salt, 3 manganese,

4 water, and 5 acid;—Thenard, Ij salt, 1 manganese, 2 acid, and 2 water;

—

Graham, 8 salt, 6 manganese, and dilute acid as much as contains 13 parts of oil

of vitriol.)

On the application of a gentle heat, the gas is copiously evolved, and may be

collected over either warm or cold water.*

In this process two equivalents or 80 parts of sulphuric acid react on one equi-

valent or 44 parts of the binoxide, and on one equivalent or 60 parts of chloride

of sodium, and yield one equivalent or 36 parts of chlorine, one equivalent or 76
parts of the sulphate of the protoxide of manganese, and one equivalent or 72
parts of the sulphate of soda.

MATERIALS. COMPOSITION. PRODUCTS.

Chlorine 36 1 eq. Chlorine 36
leq. Chloride sodium.. ..60

{ \ ^ gSr:;:::::::::.'''

)

leq. Binoxide Manganese 44 W^.^SS^M^-.-i^^''
o cr, CI,,!,,,..;/. A/.;-i an S

1 ^l- Sulphuric Jlcid 40 ^""^^.^^ -^1 eq. Sulphate Soda 72
2eq.SuIphur,cAc,d.....^

! 1 e?. SulUuric .add

.

. .^0 ^^-^
^ .^ Protosuiphate Mang.^

184 184 1^
2, By heating a mixture of equal vjeights of common Hydrochloric Acid and

Binoxide of Manganese in a glass retort over a lamp.
In this process two equivalents or 74 parts of hydrochloric acid react on one

equivalent or 44 parts of the binoxide, and yield one equivalent or 36 parts of

chlorine, two equivalents or 18 parts of water, and one equivalent or 64 parts of

protochloride of manganese.

MATERIALS. COMPOSITION. PRODUCTS.

, eq. Chlorine 36 leq. Chlorine 36
2 eq. Hydrochl. Acid....74^ 1 eq. Chlorine 36-

Hydrog. 2—.T^TTt^

(1 c<7.

:id....74<l eq.

i2eq.

1 eq. Binox. Mang 44 I ? '1- ^'J^'""
l^

.T:.^;;;;:;v^=^2 eq. Wal^r.
}\eq. Mangan. 2S —^-^1 eq. Protochlo. Mang.

118

* For further information respecting the commercial mode of preparing chlorine, see Hypochlorite of Idme.
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3. By the action of Hydrochloric Acid on Chloride [Hypochlorite'] of Lime.—
This method may be resorted to when binoxide of manganese cannot be procured.

The products of the reaction of the ingredients are, chlorine, water, and chloride

of calcium.

Properties.—Chlorine, at ordinary temperatures and pressures, is a gaseous
substance, having a yellowish-green colour, a pungent, suffocating odour, and an

100 cubic inches weigh, according to Dr. Thomson, 77*8615
grs. ; and its sp. gr., therefore, is 2*5 [2-47, Berzelius]. Its equiva-

lent by weight is 36 (See Mr. Phillip's experiments in the Phitosopkical

Transactions, for 1839.) [35-47 Berz. ; 35-42 Turner] by volume 1 ;

hydrogen being unity. It is not combustible, but is a supporter of

combustion. Phosphorus and powdered antimony take fire sponta-

neously when introduced into it ; and a taper burns in it, with the evo-

lution of a red light and much smoke. When water is present, it destroys vegetable

colours, organic odours, and infectious matters.

By a pressure of 4 atmospheres, at the temperature of 60° R, chlorine is a
yellow liquid, having a sp. gr. of 1-33 (water being 1-).

Characteristics.—The colour, odour, and bleaching property of chlorine readily

distinguish it from other gases. It forms a white, curdy precipitate (^chloride of
silver) with the nitrate of silver: this precipitate blackens by exposure to light,

from the escape of a little chlorine, and the formation of a subchloride of silver;

(Wetzlar, in Landgrebe's Versuch ilher das Licht^ p. 53, 1834.) is insoluble in

nitric acid, cold or boiling,^ readily dissolves in liquid ammonia; when heated in

/ a glass tube fuses, and, on tooling, concretes into a gray, semi-transparent mass
(horn silver^ or luna cornea) ; and, lastly, when heated with Potash, it yields me-
tallic silver, and a chloride of potassium. An aqueous solution of chlorine dis-

solves leaf-gold. The soluble chlorides react, ^gs free chlorine, on the solution of

nitrate of silver. They evolve hydrochloric acid (which also reacts on a solution

of silver) when heated with liquid sulphuric acid. If a watery solution of a chlo-

ride, coloured blue by sulphate of indigo, be submitted to the action of a galvanic

battery, the chloride is evolved at the anode or positive pole, and destroys the

colour of the sulphate of indigo in its immediate neighbourhood.

The chlorates, when heated, evolve oxygen, and are converted into chlorides.

When mixed with strong sulphuric acid, they become orange-red, and give out

chlorous acid. They do not precipitate the salts of silver.

The hyperchlorates evolve oxygen, and are converted into chlorides when heated.

They do not become red, or give out chlorous acid by the action of sulphuric

acid. The soluble hyperchlorates precipitate the salts of potash.

Physiological Effects, a. On Vegetables.—The germination of seeds has

been said to be promoted by watering them with a weak solution of chlorine

;

(De Candolle, Physiologic Vegetale, t. ii. p. 632,) but the statement is, probably,

erroneous.

/ (3. On Animals generally.—Nysten (Recherches, p. 140,) injected a small

quantity of chlorine gas into the jugular vein of a dog, and the only effect was
howling. A larger quantity occasioned difficult respiration, apparently great

agony, and death in three minutes. The body was opened four minutes after-

wards : the blood was fluid and venous in the auricles and ventricles, which con-

tained neither gas nor coagula. On another occasion he threw this gas into the

pleura, and thereby produced inflammation of this membrane, and death. From
these experiments, Nysten [Op. cit. p. 143,) concludes that it is a local irritant,

but has no specific effect on any part of the system.

y. On Man.—Chlorine gas acts as a local irritant. Mr. Wallace* tells us,

that diluted with air, or aqueous vapour, of 116° F., and applied to the skin, it

produces peculiar sensations, similar to those caused by the bite or sting of insects :

this effect is accompanied with copious perspiration, and a determination of blood

* Researches respecting the Medical Powers of Chlorine, particularly in Diseases of the Liver, Lorui. 1822.
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to the skin, sometimes attended with an eruption of minute papula:, or even vesi-

cles. Applied to the skin in a pure form, its action is similar, but more ener-

getic.

If an attempt be made to inspire undiluted chlorine gas, it produces spasm of

the glottis. If the gas be mixed with air, it enters into the bronchial ramifica-

tions, causes a sensation of tightness and sufibcation, and violent cough. Twice
I have suffered most severely from the accidental inhalation of it ; and each time

it gave me the sensation of constriction of the air-tubes, such as might be produced

by a spasmodic condition of the muscular fibres of the bronchial tubes. The
attack usually goes off in increased secretion from the mucous membrane. When
diluted with a large quantity of air, chlorine may be inhaled without exciting

cough : it occasions a sensation of warmth in the respiratory passages, and pro-

motes expectoi^tion.

The irritating effects of chlorine are less powerful on those accustomed to in-

hale it ; as I have repeatedly seen in patients who were using the gas, and which

is also proved by the following statement, made by Dr. Christison :

—

[Treatise on
Poisons^ p. 736.) " I have been told (says he), by a chemical manufacturer at

Belfast, that his workmen can work with impunity in an atmosphere of chlorine,

where he himself could not remain above a Ibw minutes."

The constitutional or remote effect caused by inhalations of chlorine, is in-

creased frequency of the pulse and of respiration. But this effect may be in part

owing to the augmented muscular efforts of the patient. Mr. Wallace states, that

the application of chlorine to the skin also occasions soreness of the rnouth,

fauces, and oesophagus, increased vascularity, and even minute ulcerations of

these parts, and an alteration in the quantity and quality of the salivary and
biliary secretions. He thinks that it has a tranquillizing, and at the same time

exciting, power, with respect to the nervous system. It would appear, from the

observations of Professor Albers, [British and Foreign Med, Review^ vol. iv. p.

212.) that, though the topical action of chlorine is stimulating, yet the remote

action is antiphlogistic; for it diminished the frequency of the pulse, calmed ex-

citement, and produced effects which may be termed antiphlogistic. Dr. Chris-

tison tells us, that at the Belfast manufactory above alluded to, the chief conse-

quences of exposure to an atmosphere of chlorine, are acidity and other stomach
complaints, which the men generally correct by taking chalk. Absorption of fat

is also an effect observed in the manufactories at Glasgow, Manchester, and
Belfast.!

When applied to the skin or bronchial membrane, chlorine gas, probably, be-

comes absorbed ; for Mr. Wallace found that the urine acquired bleaching proper-

ties under its use.

Uses.—a. ^5 a fumigating ogent^ disinfectant, and antiseptic, chlorine, I

believe, stands unrivalled. Halle, in 1785, appears to have been the first person

who employed it as a disinfectant ; but we are greatly indebted to Guyton-Mor-
veau for the zeal and energy he manifested in his attempts to introduce it into

use. For destroying miasmata, noxious effluvia, and putrid odours, it is the most
powerful agent known ; and is, therefore, well adapted for disinfecting prisons,

ships, hospitals, dissecting-rooms, and all other places, the air of which re-

quires purification. The best method of fumigating a large building is that

adopted by Dr. Faraday, at the General Penitentiary at Milbank. [Quarterly

Journal of Science and the Arts, vol. xviii. p. 92). One part of common
salt was intimately mixed with one part of the black or binoxide of manganese

;

then placed in a shallow earthen pan, and two parts of oil of vitriol, previously

diluted with two parts by measure of water, poured over it, and the whole stirred

with a stick. Chlorine continued to be liberated from this mixture for four days.

' An Experimental Essay on the relative Physiological and Medicinal Properties of Iodine and it3 Compounds.
By C. Cogswell, A. B., M. D., Edinb. 1837, p. 82.
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The quantities of the ingredients consumed were 700 lbs. of common salt, 700
lbs. of binoxide of manganese, and 1400 lbs. of sulphuric acid. The disinfecting

power of chlorine is supposed to depend on its affinity for hydrogen, by which it

effects the decomposition of water or aqueous vapour, with the hydrogen of which
it unites, while the nascent oxygen oxidizes the organic matter : or it may act

merely by abstracting hydrogen from the putrid miasmata. Chlorine fumigations

should be plentifully employed on board of ships off the Western coast of Africa,

to prevent the deleterious effects of the miasm, which, according to Professor

Daniel), is sulphuretted hydrogen.^

(3. As an antidote in j^oisoning by hydrocyanic acid^ sulphuretted hydrogen, or

hydrosuJphate of amnionia, chlorine gas is a very valuable agent. I believe,

however, that chloride of lime will be found a more convenient, safe, and oppor-

tune substance. The beneficial influence of chlorine in the treatnjent of animais

asphyxiated by sulphuretted hydrogen, doubtless arises in part at least from its

chemical properties ; for when mixed with sulphuretted hydrogen, it forms chlo-

ride of sulphur and hydrochloric acid. The best method of applying the remedy
is to diffuse a little chlorine in the air, and then to effect artificial respiration.

y. Inhaled in chronic 'pulmonary diseases it is sometimes a useful remedy. I

have carefully watched its effects in phthisis and chronic bronchitis ; and the result

of my observation is, that chlorine is rarely serviceable. Frequently, after the

first and second inhalations, the patients fancy their breathing much relieved, but

the amendment is seldom permanent. I need hardly say it has no pretensions

to the cure of tubercular phthisis; but it may be useful as a palliative (sometimes

diminishing the sweating) ; and I can readily believe that occasionally in ulcera-

tion of the lungs it may be, as Albers [British and Foreign Medical Review^ vol.

iv. p. 212.) declares it is, of essential service. This would agree with the effects

observed, in surgical practice, of solutions of chlorine and of the hypochlorites

on old ulcers.

1 have before described the mode of administering the gas. (See p. 167).

Either the aqueous solution of chlorine, or a small portion of the chloride of lime,

may be placed into the inhaling bottle: if the latter be not sufficiently strong, a

few drops of muriatic acid are to be added, to develope free chlorine.

L In diseases of the liver, not attended with active inflammation, Mr, Wal-
lace has successfully employed gaseous chlorine, either in the pure state or diluted

with air or aqueous vapour. The benefit of chlorine in these cases has been con-

firmed by others. The temperature of the bath, and the time the patient ought

to remain in it, will vary in different instances; but Mr. Wallace thinks, that, in

the greater number, 150° F. will be found to answer best, and the proper lime

about half an hour. The benefit obtained is in part referrible to the heat em-
ployed, in part to the irritant effect of the chlorine on the skin, and (according to

Mr. Wallace) in part to the specific influence of chlorine on the liver. (For a

sketch of the apparatus used, see Lancet, vol. i. for 1831-32, p. 859). Ziese,

an apothecary at Altona, has also employed chlorine baths in these cases with

advlTntage.

Antidotes.—The inhalation of ammoniacal gas, of the vapour of warm water,

of the spirit of wine, or of ether, has been recommended, to relieve the effects of

chlorine. I tried them all when suffering myself, but without the least apparent

benefit. In a case related by Kastner, and which is reported in Wibmer's work,

{Die Wirkung der Arzneim, u. Gifte. 2'''' BA. S. 109. Mijnchen, 1832.) sul-

phuretted hydrogen gave great relief. If this agent be employed, it must be done

cautiously, as it is itself a powerful poison.

A^UA CIILORINII, Ph. Dub. Chlorinei Aqua, Ph. Ed.—Solutio Chlorinii ;

Chlorine Water ; Aqua Oxymuriatica ; Liquor Chlori ; Liquid Oxymuriatic

Acid.—This is readily prepared by passing chlorine gas (prepared as above di-

^ See p. 91.—Also Land. Edinb. and Dub. Philosophical Magazine, for July, 1841 ; and Lond. Med. Oaz. for

July ICUi and 23d, 1841.
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rccted) through water placed in a Woulfe's bottle. The gas may be generated

in a clean Florence flask, to which a curved tube is adapted by means of a cork.

The receiving vessel holding the water may be, in the absence of a double-necked

bottle, a six or eight-ounce phial ; or a wide-mouthed bottle, closed by a cork,

having two perforations, through one of which passes a glass tube, open at the top,

and dipping into the water beneath ; while through the other passes the end of the

tube conveying the gas from the flask into the water.

In the Dublin Phannacopaia the proportions of ingredients used are. Dried Muriate of Soda,

100 parts; Oxide of Manganese, 30 parts; Sulphuric Acid, 87 parts; Water, 124 parts. The
fras is to be gradually evolved from this mixture, contained in a retort, and transmitted through
200 parts o( Distilled Water.

In the Edinburgh Pharmacopoeia the process is somewhat different. Muriate of Soda, 60
grs., and Red Oxide of Lead, 350 grs., are to be triturated together; then put into fSviij. of
Water, contained in a bottle with a glass stopper; afterwards the Acid added, and the mixture

agitated until all the Red Oxide becomes white. The insoluble matter is to be allowed to

subside before using the liquid. In this process, Chlorine and Sulphate of Soda are formed
in solution, and White Sulphate of the Protoxide of Lead is precipitated. The sodium of the

common salt is oxidized by the nascent oxygen evolved by the red lead, in consequence of the

action of the sulphuric acid on if. This process has been contrived to obviate the necessity of
having to pass the gas through water, the apparatus for which operation might not be at hand.

In the Pharmacopoeia Nosocomii Middlesexensis, Lond. 1841, is the following formula for a
solution of clilorine :—R. Potasste Chloralis 3ij. Acidi Hydrochlorici, Aqute destillatSB, aa.

f3ij. Misce. K. Hujus Solutionis fSiij. Aquae deslillatae fSxij. Misce.—This solutioa

contains beside chlorine, some chloride of potassium.

Properties.—At the temperature of 60° F. and when the mercury in the baro-

meter is standing at 30 inches, water takes up about twice its bulk of chlorine

gas, (Gay Lussac.) The solution has a greenish yellow colour, the strong and
peculiar odour of the gas, and an astringent taste. Its sp. gr. is 1.003. It

bleaches vegetable colours—as tincture of litmus, turmeric, &c. By e.xposure to

light, the water is decomposed, the oxygen is evolved, while the hydrogen unites

with the chlorine to form muriatic acid. Hence, the solution shotild be kept in

bottles excluded from the 'light. Prejjared according to the Edinburgh Pharma-
copoeia, the liquid holds in solution a little sulphate of soda, and deposits a white

insoluble sulphate of lead.

Characteristics.— Its odour, its action on a solution of nitrate of silver, (as* be-

fore described for chlorine gas,) its power of dissolving leaf-gold, and its bleaching

properties, readily distinguish this solution. It destroys the blue colour of iodide

of starch and of sulphate of indigo. A piece of silver plunged into it is immedi-

ately blackened.

Physiological Effects.—In a concentrated form, the aqueous solution of
chlorine acts as a corrosive poison. Somewhat diluted, it ceases to be a caustic,

but is a powerful local irritant. Administered in proper doses, and sufficiently

diluted, it operates as a tonic and stimulant. The continued use of it causes

salivation. Applied to dead organic matter, it operates as an antiseptic and disin-

fectant.

Uses.—Chlorine water has been employed in medicine both as an external and
internal remedy.

a. Externally.—It has been used, in the concentrated form, as a caustic ap-

plication to wounds caused by rabid animals; diluted, it has been employed as a
wash in skin diseases, (itch and porrigo ;) as a gargle in putrid sore-throat; as a

local bath in liver diseases; and as an application to cancerous and other ulcers

attended with a foetid discharge. In the latter cases, I have repeatedly employed
it with advantage, though I give the preference to a solution of the chloride [hypo-

chlorite] of soda.

/3. Internally.—It has been administered in those diseases denominated putrid ;

for, example, in the worst forms of typhus, in scarlet fever, and in malignant

VOL. I. 20
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sore throat. It has also been employed in venereal maladies, and in diseases of
the liver.

Dose.—The dose of this solution varies with the degree of concentration. I

have frequently allowed patients to drink, ad libitum^ water, to which some of
this solution has been added. If made according to the directions of the Dublin
Pharmacopcfiia, the dose is from one to two drachms, properly diluted.

Antidotes.—According to Devergie, {Medecine Legale^ t. ii. p. 634. Paris,

1836.) the antidote for poisoning by a solution of chlorine is albumen. The white
of egg, mixed with water or milk (the caseum of which is as effective as the albu-

men of the egg) is to be given in large quantities. The compound which albumen
forms with chlorine has little or no action on the animal economy, and may be

readily expelled from the stomach. In the absence of eggs or milk, flour might
be exhibited ; or, if this cannot be procured, magnesia or chalk. The gastro-

enteritic symptoms are, of course, to be combated in the usual way.

COMPOUXTDS OF CHIiORINi: AJSTD OXVGEXT.

None of these are used in medicine. The concentrated aqueous solutions of all of them are

oxidizing agents, and act on the organic tissues as caustics. Their remote effects are probably

similar to the acids generally and chlorine. Hypochlorous (CI. -f- O) and Chlorous (CI. -\- O*)
Acids are bleaching agents: to the first, the substance culled Chloride of Lime and Chloride of

Soda owe their disinfecting properties. Chloric Acid (CI. -f- O*) has great analogy with nitric

acid ; combined with potash it constitutes Chlorate of Potash. Perchloric Acid (CI.
-J-

O'^) is an
excellent test fur potash.

Order III.—IODINE, AND ITS COMBINATIONS WITH OXYGEN AND
CHLORINE.

lODIN lUM, L. D.—IODINE

(lodineum, E.) (lodiniim, U. S.)

General History.—Iodine was discovered in 1811 by M. Courtois, a salt-

petre manufacturer at Paris. It was first described by Clement in 1813, but was
afterwards more fully investigated by Davy and Gay-Lussac. It was named
iodine, from iw^-nj, violet-coloured ; on account of the colour of its vapour.

Natural History.—It exists in both kingdoms of nature.*

*. In the inorganized kingdom.—Vauquelin met with iodide of silver in a mineral brought

from Mexico, and Mentzel found Iodine in an ore of zinc which contained cadmium. It has

also been met with in an ore of lead. (Journ. de Pharmacie, lorn, xxiii. for 1837, p. 29.) It is

said to have been found in coals. {Land, and Edinb. Philosoph. Mag. for Nov. 1839.) In sea-

water it has likewise been discovered, where it probably exists as an iodide of sodium or of mag-
nesium. Many mineral waters contain it. It was detected by Mr. Copeland {Edinburgh New
Philosophical Journal, \ol\. p. 159.) in the carbonated chalybeate of Bonnington. About one

grain of iodine was found by Dr. Daubeny {Phil. Trans. 1830, Part 2, p. 223.) in ten gallons of

the water of Robin's Well at Leamington, in Warwickshire. In the old well at Cheltenham the

quantity was not more than one grain in sixty gallons. In a brine-spring at Nantwich, in

Cheshire, there was about a grain of iodine in twelve gallons. In the sulphurous water of Caste!

Nuovo d'Asli, iodine was discovered by Cantu. In some of the mineral waters of Germany,
Bavaria, and South America, it has also been detected,^ Fuchs found it in the rock-salt of the

Tyrol. (Gmelin, Handbuch der Chemie, Bd. i. S. 350.)

jg. In the organized kingdom.—Of Animals containing iodine, I may mention the genera
Spongia, Gorgonia, Doris, Venus, &.c. : likewise Sepia, the envelopes of the eggs of which
contain it^ An insect has been found near Ascoli, in Italy, which Savi has described under

the name of Julus fnetidissimus, containing iodine. The animal emits, when disturbed, a

if

1 Since the publication of ttie first edition of this work, I have met with S. E. Sarphati's Commentatio de
lodio, Lugduni, 1835, which contains the most extensive list of natural bodies containing iodine, of any work
with which I am acquainted.

^ Gairdner, Essay on the JVatural History, Origin, Composition, and Medicinal Effects of Mineral and Thermal
Springs, p. 27, Edinb. 1832 •
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yellow fluid fitrongly srncHinqf of iodine, and which immediately strikcB the characteristic violet

colour with starch.' Recently iodine has been detected in the oil of the cod's liver. (Jour, de
I'harmticie, torn, xxiii. p. 501.) •A very consideriibla number of Vegetables, particularly those

belonging' to the family Alg£B, yield it. The fctllowinif are some instances: Fucus veaiculosua^

F. senatus, and F. nodoaus ; (Hg. 47, o, h, c.) Laminaricr aaccharina^ and L. digitala (fig. 47, d) ;

Fig. 47.

a. Fucus voFiculosus.

b. F- nodosus.

c. F. serratus.

d. Laminaria digitata.

Hnlidrya ailiquosa ; Chorda Filum ; Gelidium cartilageneum ; Halyaeris pobjpodioidea ; Phyllo.

phora rubens ; Rhodomenia palmata ; Ulva Lima ; Porphyra umbilicalis ; Padina Pavonia ;

Gigarlina Helminthocorton, and some of the marine Conferva.

"The following tabic, drawn up by Mr. VVhitelaw, a manufacturer in Glasgow, from his own
experiments, shows the proportion of iodine contained in some of the most common Algee on our

Bca-coasts :

—

Ratios of Iodine. Ratios of Iodine.

Laminaria difritata 100
Laminaria bult>osa 65
Laminaria saccliarina 35

Fucus serratus 20
Fucus bulboaus 15

'The quantities of chloride of potassium in those Algae follow nearly the same ratio."

(Thomson, Organic Chemiatry, p. 946.) Professor Graham states that, according to Mr.

Whilelaw, the long elastic stems of the Rhodomenia palmata afford most of the iodine contained

in kelp.

It has been found in several species of phesnogamous plants, as Zoslera marina^ and, more

recently, in two growing in Mexico ; namely, a species of Agave, and one of Salzola. {Journal

de Pharmacie, t. xxiii. p. 31.)

Preparation.—British Iodine is exclusively manufactured at Glasgow, from

the Kelp of the west coast of Ireland and the western islands of Scotland.

The kelp is broken into pieces and lixiviated in water, to which it yields about

half its weight of salts. The solution is concentrated by evaporation, and thereby

deposits soda salts (common salt, carbonate and .sulphate of soda), and on cool-

ing also lets fall crystals of chloride of potassium. The mother liquor (called

iodine ley) is dense, dark-coloured, and contains the iodine, in the form, it is

believed, of iodide of sodium. Sulphuric acid is added, to render the liquor sour,

by which carbonic acid, sulphuretted hydrogen, and sulphurous acid gases are

evolved, and sulphur is deposited. The workmen set fire to the sulphuretted

hydrogen as it escapes, to obviate its bad effects. The acid ley is then intro-

duced into a leaden still, and heated to 140° F., when binoxide of manganese is

added. A leaden head, having two stoppers, is then adapted and luted with

pipeclay, and to the neck of the head is fitted a series of spherical glass con-

densers, each having two mouths opposite to each other, and inserted the one

into the other. Iodine is evolved, and is collected in the condensers. The pro-

» Dulk, Die Prevssische Pharmakopiie, Bd. i. S. 583. Leiiwig, 1829 ; and Briiish and Foreign Medical Review

for January, 1638, p. 163.
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cess is watched by occasionally removing the stopper, and additions of sulphuric

acid or manganese are made, if deemed necessary.^ ,

Theory of the Process.—The following is the mutual reaciion of sulphuric

acid, binoxide of manganese, and iodide of sodium :—two equivalents or 80 parts

of sulphuric acid, react on one equivalent or 44 parts of binoxide of manganese,

and on one equivalent or 150 parts of iodide of sodium ; and yield one equivalent

or 126 parts of iodine, one equivalent or 72 parts of sulphate of soda, and one

equivalent or 76 parts of the sulphate of the protoxide of manganese.

MATERIALS. COMPOSITION. PRODUCTS.

( leq.Iodine J26 leq. Iodine 12G
1 eq. Iodide of Sodium 150 ^ \ eq. Sodium 24)

)leq. Soda 32

1 eq. Binoxide Mangan. 44 [ J ^J; ^^'J^-^

2 eq. Sulphuric Acid.. 80
\ ]

eq. Sulphuric ^cid ^O------^^^^^-^-^..::::::^--^^^^^^
^ *^

I
I eq. Sulphuric Jicid 40 ^ 1 eq. Photosulph. Mang.

"274 274 274

The evolution of iodine in the preceding process may be also accounted for in another way. By
the mutual reaction of sulphuric acid, binoxide of manganese and a chloride (as of sodium or

potassium), there is set free chlorine. This reacting on iodide of sodium, would liberate iodine,

and form chloride of sodium. Or, the hydriodic acid set free from a solution of iodide of sodium
by sulphuric acid, may be decomposed by the nascent chlorine.

Properties.—Iodine is a crystallizable solid, its primary form being a rhombic
octohedron. (Buchner's Repertorium far die Fharmacie^ 2*^* Reiter, Band. xx.

S. 43. Nijrnberg, 1815.) It is usually met with in micaceous, soft, friable

scales, having a grayish black colour, a metallic lustre, an acrid hot taste, and a
disagreeable odour, somewhat similar to that of chlorine. It fuses at about 225°

F., and at 347° is volatilized, though the vapour rises along with that of water at

11^
eq. Q

212.° Iodine vapour is of a beautiful violet colour, and a great specific

Iodine I gravity ; namely, 8*716, according to Dumas. Iodine requires 7000
Vapour! times its weight of water to dissolve it, but alcohol and ether are much
~ -* ' better solvents for it. Its atomic weight is about 126 [126*57, Berze-

lius ; 126*3, Turner ;] its atomic volume 1. ,

Characteristics.—In a free state iodine is distinguished from most other bodies

by the violet colour of its vapour, and by its forming a blue compound (iodide

of starch) with starch. So delicate is this test, that, according to Stromeyer,

water which does not contain more than one four-hundred-and-fifty thousandth

of its weight of iodine, acquires a perceptibly blue tinge on the addition of starch.

This blue colour is destroyed by heat, and therefore, in testing for iodine, the

liquids employed should be cold : an excess of alkali also destroys it by forming

two salts, an iodate and an iodide, but by supersaturating with acid the colour is

restored.

Iodine as well as (he mineral acids (sulphuric, nitric, and hydrochloric) produce a blue colour

with narceine (See Opium).
When iodine is in combination with oxygen, starch will not recognise if. For example, if a

little starch be added to a solution of iodic acid, no change of colour is observed ; but if some
deoxidating substance be now cmplo3'ed (sucli as sulphurous acid or morphia) the blue colour is

immediately produced. The iodates give out oxygen when heated, and are converted into

iodides. They deflagrate when thrown on red-hot coals. The soluble iodates produce, with a

solution of the nitrate of silver, a white precipitate {iodate of silver) soluble in ammonia. If the

iodine be combined with a base (as with potassium, or sodium) forming an iodide, chlorine or

sulphuric or nitric acid must be employed to unite with the base; and the iodine being then set

free, will react on the starch. This is the mode of proceeding to delect iodine in the urine of a
patient; for the mere addition of starch will not suffice. Nitric or sulphuric acid or clilorinc

must be employed to remove the base with which the iodine is combined. Excess of chlorine

will unite with the disengaged iodine.

» For farther details, consult Graham's Elements of Chemistry, vol. i. p. 384.—See also Dr. Thomson, in the
Mhen<Bum, for 1840, p. 772.
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The soluble iodides produce, with a solution of nitrate of silver, a yellowish precipitate

{iodide of silver) very slig-htly soluhle only in ammonia. They precipitate the salts of lead

yellow, (iodide of lead^) and bichloride of mercury scarlet, {biniodide of mercury.)

Adulteration.—The iodine of commerce is always adulterated with variable

proportions of water. An ounce, if very moist, may contain a drachm, or per-

haps even a drachm and a half, of water. This fraud is delected by compressing

the iodine between folds of blotting-paper. In this moist state it is " unfit for

making pharmaceutic preparations of fixed and uniform strength," and the Edin-

burgh College gives the following directions for purifying it :

—

"It must be dried by being placed in a shallow basin of earthenware in a small confined

space of uir, with len or twelve limes its weight of fresh-burnt lime, till it scarcely adiieres to

tlie inside of a dry bottle."

Various other substances, such ns coal, plumbago, binoxide of manganese, sand,

and charcoal, are also said to have been employed for the purpose of adulterating

iodine; but in no samples of iodine, which I have examined, have I ever found

any of these substances. Pure iodine is completely soluble in alcohol, and evapo-

rates, when heated, without leaving any residuum. Any matter insoluble in alco-

hol, or even vaporizable by heat, is an adulteration. The Edinburgh College

gives the following criteria of its goodness :

—

•

"Entirely vaporizable; lliirty-nine grains, with nine grains of quicklime and three ounces of

water, when heated short of ebullition, slowly form a perfect solution, which is yellowish or

brownish, if the iodine be pure, but colourless if there be above two per cent, of water or other

impurity."

Physiological Effects, a. On Vegetables.—Cantu states that seeds placed

in pure sand, and moistened with a solution of iodine, germinate more readily

than seeds sown in the usual way. Vogel, however, asserts that iodine, so far

from promoting, actually checks or stops germination. (De QfindoWe, Physiologie

Vegetnle, torn. S*"*, p. 1337.)

J8. On Animals generally,—On horses, dogs, and rabbits, it operates as an irri-

tant and caustic poison, though not of a very energetic kind. Magendie threw a

drachm of the tincture of iodine into the veins of a dog without causing any
obvious efllects. [Formulaire.) Dr. Cogswell has repeated this experiment : the

animal was slightly affected only. [Experimental Essay on Iodine, p. 31, 1837.)

The last-mentioned writer found that two drachms of the tincture caused death.

But something must be ascribed to the alcohol employed. Orfila {Toxicologic

Gtnerale) applied 72 grains of solid iodine to a wound on the back of a dog:

local inflammation, but no other inconvenience, resulted. One or two drachms,

administered by the stomach, caused vomiting, and when this was prevented by

tying the oesophagus, ulceration of the alimentary canal and death took place.

Mr. bick (Cogswell's Essay, p. 24.) gave iodine, in very large doses, to a horse

for three weeks, but the only symptom which could be referred to its influence

was an unusual disregard for water. The average Jaily allowance was two

drachms, administered in quantities ascending from d drachm up to two ounces.

Dr. Cogswell {op, cit. p. 60.) gave 73 grains of iodine to a dog in nine days.

Five days after the cessation of the iodine the dog was killed : the urine contained

a highly appreciable quantity of iodine—and a trace, and but a trace, of iodine was
found in the blood, brain, and stomach.

7. On Man.—The local action of iodine is that of an irritant. Applied to the

skin, it stains the cuticle orange-yellow, causes itching, redness, and desquama-

tion. If the vapour of it, mixed with air, be inhaled, it excites cough and heat

in the air passages. On a secreting surface, its alcoholic solution acts as a desic-

cant. Swallowed in large doses, it irritates the stomach, as will be presently

mentioned.

The effects produced by the internal administration of iodine are those of a

liquefacient and resolvent. (See p. 202.) They may be considered under the

20*
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Iwo heads, of those arising from the use of small, and those produced by large

doses.

aa. In small^ medicinal doses, we sometimes obtain the palliation, or even the

removal of disease, without any perceptible alteration in the functions of the body.

Thus, in a case of chronic mammary tumour which fell under my observation,

iodine was taken daily for twelve months, without giving rise to any perceptible

functional change, except that the patient was unusually thin during this period.

Sometimes it increases the appetite, an effect noticed both by Coindet (^Biblioth,

TJnivers. tom. xiv. Sciences et Arts.) and by Lugol [Essays, translated by Dr.

O'Shaughnessy.), from which circumstance it has been denominated a tonic. But

the long-continued use of it, in large doses, has, occasionally, brought on a slow

or chronic kind of gastro-enteritis ; an effect which I believe to be rare, and only

met when the remedy has been incautiously administered.

In irritable subjects, and those disposed to dyspepsia, it occasions nausea, sick-

ness, heat of stomach, and loss of appetite, especially after its use has been con-

tinued for some days : the bowels are oftentimes slightly relaxed, or at least they

are not usually constipated. More than one-third of the patients treated by Lugol

experienced a purgative effect ; and when the dejections were numerous, colics

were pretty frequent. (Op. cit. p. 20.) Gendrin (Diet, de Mat. Med. t. S"**, p.

628.) and Manson, [Medical Researches on Iodine.), however, observed a consti-

pating efl'ect from the use of iodine.

The action of iodine on the organs of secretion is, for the most part, that of a

stimulant ; that is, the quantity of fluid secreted is usually increased, though this

effect is not constantly observed. Jorg (Material zu einer Arzniemittell. Leipsic,

1824.) and his friends found, in their experiments on themselves, that small doses

of iodine increased the secretion of nasal mucus, of saliva, and of urine, and they

inferred that the similar effect was produced on the gastric, pancreatic, and biliary

secretions. " Iodine," says Lugol, (Essays, p. 19.), " is a powerful diuretic. All

the patients using it have informed me that they pass urine copiously." Coindet,

however, expressly says that it does not increase the quantity of urine. In some
cases, in which I'carefully watched its results, I did not find any diuretic effect.

Iodine frequently acts as an emmeiiagogue. Coindet, Sablairoles, [Journ. Gene-
rale de Med., tom. 97.), Brera, (quoted by Bayle in his Bihliolhlquc de Thera-

peutique, tom. i. p. 129.) Magendie, (Formulaire.) and many others, agree on
this point; but Dr. Manson (Medical Researches on the Effects of Iodine. Lond.
1825.) does not believe that it possesses any emmenagogue powers, farther than

as a stimulant and tonic to the whole body. In one patient it occasioned so much
sickness and disorder of stomach, that the menstrual discharge was suppressed

altogether. On several occasions iodine has caused salivation and soreness of

mouth. In the cases noticed by Lugol, the patients were males. In the Medical
Gazette, vol. xvii. for 1836, two instances are mentioned, one by Mr. Winslow,

(p. 401.), the other by Dr. Ely (p. 480.) Other cases are referred to in Dr.

Cogswell's work. This eflixt, however, I believe to be rare. De Carro (quoted

'by Bayle) (Op. cit. p. 50.) denies that iodine causes salivation, but says it aug-

.ments expectoration. Lastly, diaphoresis is sometimes promoted by iodine.

Two most remarkable effects which have been produced by iodine are, absorp-

tion of the mamrncB and toasting of the testicles. Of the first of these (absorption

of the mammsB) three cases are reported in Hufeland's Journal, (Bayle, op, cit.

p. 162.) one of which may be here mentioned. A healthy girl, twenty years of

age, took the tincture of iodine during a period of six months, for a bronchocele,

of which she became cured; but the breasts were observed to diminish in size,

and notwithstanding she ceased to take the remedy, the wasting continued, so

that at the end of two years not a vestige of the mamma) remained. Sometimes
the breasts waste, though the bronchocele is undiminished. Reichenau (Chrisli-

«on, p. 180.) relates the case of a female, aged twenty-six, whose breasts began
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to sink, after she had employed iodine for four months, and within four weeks they

almost wholly disappeared; yet her goitre remained unafFected. With regard to

the other effect (wasting of the testicle), I suspect it to be very rare. I have seen

iodine administered in some hundreds of cases, and never met with on'e in which

atrophy either of the breast or testicle occurred. Magendie also never saw these

effects, though they are frequent in Switzerland.

A disordered condition ofilie cerebrospinal system has in several instances been

caused by iodine. Thus, slight headache and giddiness are not unfrequenily

brought on. Lugol tells us that, by the use of ioduretted baths, headache, drow-

siness, intoxication, and even stupor, are produced. Analogous symptoms were

observed in some of Dr. Manson's cases ; and in one there were convulsive move-
ments.

A specific effect on the skin is sometimes produced by iodine, besides the dia-

phoresis before alluded to. Thus Dr. C. Vogel (Rust, Magazin, Bd. 14, p. 156,)

gives an account of a lady, twenty-eight years of age, of a yellow complexion,

who, from the internal employment of the tincture of iodine, became suddenly

brown, besides suffering with other morbid symptoms. After some days the skin

had the appearance of having been smoked ! Mr. Stedman (^London Medical
Gazette, vol. xv. p. 447,) says that in some scrofulous patients it improves the

condition of the hair and scalp. Red hair is said to have assumed a chestnut-

brown colour under the long-continued internal use of iodine. (Clauzel, Revue
Medicale, Nov. 1S34, p. 30.)

The rapid emaciation said to have been occasionally produced by iodine, as

well as the beneficial influence of this substance in scrofulous diseases, and the

disappearance of visceral and glandular enlargements under its use, have given

rise to an opinion that iodine stimidates the lymphatic vessels a7id glands, (See

p. 202.) Manson, however, thinks that it exerts no peculiar or specific influence

over the absorbent system, which only participates in the general efl^ects produced

on the whole body. And Lugol asserts, that instead of producing emaciation, it

encourages growth and increase of size.

There can be no doubt that the continued use of iodine must have some effect

over the general -nutrition of the body, and by modifying the actions previously

performed by the various organs and systems, it may at one time cause the em-
bonpoint described by Lugol, and at another may have the reverse effect : in one
case it may promote the activity of the absorbents, and occasion the removal of

tumours of considerable size; in another check ulceration (a process which Mr.
Key, in the 19lh vol. of the Medico- Chirurgical Transactions, denies to be one
of absorption, but considers to be one of degeneration or disorganization) and
cause the healing of ulcers.

Some have ascribed to iodine an aphrodisiac operation. Kolley, [Journ, Com-
plem, torn. xvii. p. 307,) a physician at Breslau, who took it for a bronchocele,

says it had the reverse effect on him.

In some instances, the continued use of iodine has given rise to a disordered

state of system, which has been designated iodism. The symptoms (termed by
Dr. Coindet iodic) are violent vomiting and purging, with fever; great thirst;

palpitation ; rapid and extreme emaciation ; cramps, and small and frequent pulse,

occasionally with dry cough ; and terminating in death. This condition, how-
ever, must be a very rare occurrence; for it is now hardly ever met with, not-

withstanding the frequency and the freedom with which iodine is employed. But

it has been noticed by Coindet, {Op. cit.) Gardner, (Essay on the Use of Iodine,)

Zink, {Journ. Complem. tom. xviii. p. 126,) Jahn, (Quoted by Christison, p. 181,)

and others. The daily experienijp of almost every practitioner proves, that the

dangers resulting from the use of iodine have been much exaggerated, and we can

hardly help suspecting that many symptoms, which have been ascribed to the

injurious operation of this remedy, ought to have been referred to other causes;

occasionally, perhaps, Ihey depended on gastro-enteritis. In some cases, the
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remarkable activity of iodine may have arisen from some idiosyncrasy on the

part of the patient. Dr. Coindet attributes the iodic symptoms to the saturation

of the system with iodine—an explanation, to a certain extent, borne out by the

results of an experiment made by Dr. Cogswell, and which I have before men-
tioned : I allude, now, to the detection of iodine in the tissues of an animal five

days after he had ceased taking this substance.

Q'f^. hi very large doses iodine has acted as an irritant poison. In a fatal

instance, recorded by Zink, {Journ. Complem, tom. xviii.) the symptoms were
restlessness, burning heat, palpitations, very frequent pulse, violent priapism,

copious diarrhoea, excessive thirst, trembling, emaciation, and occasional syncope.

The patient died after six weeks' illness. On another occasion, this physician

had the opportunity of examining the body after death. In some parts the bowels

were highly inflamed ; in others they exhibited an approach to sphacelation. The
liver was very large, and of a pale rose colour.

Such cases, however, are very rare. In many instances, which might be re-

ferred to, enormous quantities of iodine have been taken with very slight effects

only, or perhaps with no marks of gastric irritation. Thus, Dr. Kennedy, (Dr.

Cogswell's jE55a?/,) of Glasgow, exhibited within eighty days, 953 grains of iodine

in the form of tincture : the daily dose was at first two grains, but ultimately

amounted to eighteen grains. The health of the girl appeared to be unaffected by
it. It should here be mentioned, that the presence of bread, potatoes, sago, arrow-
root, tapioca, or other amylaceous matters, in the stomach, will much diminish

the local action of iodine, by forming an iodide of starch, which, as will hereafter

be mentioned, is a very mild preparation. (See the experiments of Dr. Buchanan,
presently to be noticed.)

Modus Operandi.— That iodine becomes absorbed, when employed either

externally or internally, we have indisputable evidence, by its detection, not only

in the blood, but in the s(?cretions. Cantu [Journ. de Cliimie Med.) has disco-

vered it in the urine, sweat, saliva, milk, and blood. In all cases it is found in

the state of iodide, or hydriodate; from which circumstance he concludes that its

influence on the body is chemical, and consists 'in the abstraction of hydrogen.

Bennerscheidt [Ibid. tom. iv. p. 383,) examined the serum of the blood of a pa-

tient who had employed for some time iodine ointment; but he could not detect

any trace of iodine in it. In the crassamentum, however, he obtained evidence

of its existence, by the blue tint communicated to starch. It may be readily

detected in the urine of patients who have been using iodine, by adding a cold

solution of starch and a few drops of nitric acid, when the blue iodide of starch

is produced.

Uses.—As a remedial agent, iodine is principally valuable for its resolvent

influence in chronic visceral and glanduUir enlargements, indurations, thickening

of membranes (as of the periosteum), and in tumours. In comparing its thera-

peutical power with that of mercury, we observe in the first place that it is not

adapted for febrile and acute inflammatory complaints, in several of which mer-

cury proves a most valuable agent. Indeed the existence of inflammatory fever

is a contra-indication for the eniployment of iodine. Secondly, iodine is espe-

cially adapted for scrofulous,—mercury for syphilitic, maladies; and it is well

known that in the former class of diseases mercurials are for the most part inju-

rious. Thirdly, the influence of iodine over the secreting organs is much less

constant and powerful than that of mercury ;—so that in retention or suppression

of the secretions, mercury is, for the most part, greatly superior to iodine.

Fourthly, iodine evinces a specific influence over the diseases of certain organs

(e. g. the thyroid body), which mercury does not.—These are some only of the

peculiarities which distinguish the therapeutical action of iodine from that of

mercury.

a. In broncJiocele.—Of all the remedies yet proposed for bronchocele, this has

been by far the most successful. Indeed, judging only from the numerous cases
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cured by it, and which have been published, we should almost infer that it was
a sovereign remedy. However, of those who have written on the use of iodine

'in ihis complaint, some only have published a numerical list of their successful

and unsuccessful cases. Bayle {Bibliothtcjue cle Therajjeutique, torn. l*% p.

394.) has given a summary of those published by Coster, Irmenger, Baup, and
Manson, from which it appears, that of 364 cases treated by iodine, 274 were
cured. Dr. Copland [Diet, of PracL Med.) observes that, of several cases of the

disease which have come before him since the introduction of this remedy into

practice, «» there has not been one which has not either been cured or remarkably
relieved by it." I much regret, however, that my own experience docs not

accord with this statement. I have several times seen iodine, given in conjunc-

tion with iodide of potassium, fail in curing bronchocele ; and I know others

whose experience has been similar. Dr. Bardsley {Hospital Facts and Obser-

vations, p. 121.) cured only nine, and relieved six, out of thirty cases, with

iodide of potassium. To what circumstance, then, ought we to attribute this

variable result? Dr. Copland thinks that, where it fails, it has been given "in
too large and irritating doses, or in an improper form; and without due attention

having been paid to certain morbid and constitutional relations of the disease

during the treatment."

But, in two or three of the instances before mentioned, I believe the failure did

not arise from any of the circumstances alluded to by Dr. Copland, and I am dis-

posed to refer it to some peculiar condition of the tumour, or of the constitution.

When we consider that the terms bronchocele, goitre, and Derbyshire neck, are

applied to very difierent conditions of the thyroid gland, and thai the causes which
produce them are involved in great obscurity, and may, therefore, be, and indeed

probably are, as diversified as the conditions they give rise to, we can easily

imagine, that while iodine is serviceable in some, it may be useless, or even inju-

rious, in others. Sometimes the bronchocele consists in hypertrophy of the

substance of the thyroid gland,—that is, this organ is enlarged, but has a healthy

structure. In others, the tumefaction of the gland has taken place suddenly, and
may even disappear as suddenly ; from which it has been inferred, that the

enlargement depends on an accumulation of blood in the vessels, and an effusion

of serum into its tissue. Coindet mentions a goitre which was developed exces-

sively during the first pregnancy of a young female: twelve hours after her
accouchement it had entirely disappeared. The same author also relates the

circumstance of a regiment composed of young recruits, who were almost every
man attacked with considerable enlargement of the thyroid gland, shortly after

their arrival at Geneva, where they all drank water out of the same pump. On
their quarters being changed the gland soon regained its natural size in every
instance. A third class of bronchoceles consists in an enlargement of the thyroid

gland from the developement of certain fluid or solid substances in its interior, and
which may be contained in cells, or be infiltrated through its substance. These
accidental productions may b? serous, honey-like, gelatinous, fibrous, cartilagi-

nous, or osseous. Lastly, at times the enlarged gland has acquired a scirrhous

condition. Now it is impossible that all these different conditions can be cured
with equal facility by iodine; those having solid deposits are, of course, most
diflicult to get rid of.

Kolley, who was himself cured of a large goitre of ten years' standing, says,
that for the iodine to be useful, the bronchocele should not be of too long stand-

ing, nor painful to the touch ; the swelling confined to the thyroid gland, and not

of a scirrhous or carcinomatous nature, nor containing any stony or other analo-
gous concretions ; and that the general health be not disordered by any febrile or

inflammatory symptoms, or any gastric, hepatic, or intestinal irritation. If the

swelling be tender to the touch, and have other marks of inflammation, let the

usual local antiphlogistic measures precede the employment of iodine. When
this agent is employed we may administer it both externally and internally.
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The most effectual method of employing iodine externally is that called e;^r/ermz6',

already described; namely, to apply an ioduretied ointment (usually containing
iodide of potassium) to the cutis vera, the epidermis being previously removed by
a blister. But the epidennic, or iatroleptic method, is more usually followed

—

that is, the ioduretied ointment is rubbed into the affected part, without the epider-

mis being previously removed, or the undiluted tincture is repeatedly applied to

the part by a camel's-hair pencil, while iodine is at the same lime administered
internally.

With respect to the internal use of this substance, some think that the success
depends on the use of small doses largely diluted ; while others consider that as
large a quantity of the remedy should be administered as the stomach and general
system can bear.

/3. Scrofula is another disease for which iodine has been extensively used.

Dr. Coindet was, I believe, the first to direct public attention to this remedy in

the disease in question. Subsequently, Baup, Gimelle, Kolley, Sablairoles,

Benaben, Callaway, and others, published cases illustrative of its beneficial

efl^ects. (See Bayle's Bibliotheque de Therap. tom. i.) Dr. Manson [Op. cit.)

deserves the credit of having first tried it on an extensive scale. He treated up-

wards of eighty cases of scrofula and scrofulous ophthalmia by the internal exhi-

bition of iodine, sometimes combined with its external employment; and in a
large proportion of cases, where the use of the medicine was persevered in, the

disease was either cured or ameliorated, the general health being also improved.
Three memoirs on the effects of iodine in scrofula have been subsequently
published by Lugol, physician to the Hospital St. Louis, serving to confirm the

opinions already entertained of its efficacy. From the first memoir it appears,

that in seventeen months—namely, from August 1827, to December 1828—109
scrofulous patients were treated by iodine only ; and that of these 36 were com-
pletely cured, and 30 relieved ; in 4 cases the treatment was ineffectual, and 39
cases were under treatment at the time of the report made by Serres, Magendie,
and Dumeril, to the Academic Royale des Sciences. In his illustrative cases, we
find glandular swellings, scrofulous ophthalmia, abscesses, ulcers, and diseases

of the bones, were beneficially treated by it. Lugol employs iodine internally

and externally : for internal administration, he prefers iodine dissolved in water

by means of iodide of potassium, given either in the form of drops^ or largely

diluted, under the form of what he calls ioduretied mineral water ^ hereafter to be

described. His external treatment is of two kinds ; one for the purpose of ob-

taining local effects only, the other for procuring constitutional or general effects.

His local external treatment consists in employing ointments or solutions of
iodine: the ointments are made either with iodine and iodide of potassium, or

with the protiodide of mercury; the solutions are of iodine and iodide of potas-

sium in water; and according to their strength are denominated caustic, rubefa-

cient, or stimulant : the rubefacient solution is employed in making cataplasms
and local baths. His external general treatment consists in the employment of
ioduretted baths. In Ihe treatment of cutaneous scrofula, I have seen the most
beneficial results from the application of the tincture of iodine by means of a
camel's-hair pencil. It dries up the discharge and promotes cicatrization.

The successful results obtained by Lugol in the treatment of this disease can-

not, I think, in many instances, be referred to iodine solely. Many of the pa-

tients were kept several months (some as much as a year) under treatment in

the hospital, where every attention was paid to the improvement of their general

health, by warm clothing, good diet, the use of vapour and sulphureous baths,

&c. ; means which of themselves are sufficient to ameliorate, if not cure, many
of the scrofulous conditions before alluded to. Whether it be to the absence of

these supplementary means of diet and regimen, or to some other cause, I know
not, but most practitioners will, I think, admit, that they cannot obtain, by the

use of iodine, the same successful results which Lugol is said to have met with.
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though in a large number of cases this agent has been found a most useful

remedy.

y. Iodine has been eminently successful when employed as a resolvent in chro-

nic diseases of various organs, especially those accompanied •with induration and
enlargement. By some inexplicable influence, it sometimes not only puts a slop

to the farther progress of disease, but apparently restores the part to its normal

state. It is usually given with the view of exciting the action of the absorbents,

but its influence is not limited to this set of vessels ; it exercises a controlling and

modifying influence over the blood-vessels of the affected part, and is in the true

sense of the word an alterative, (See some remarks on the operation of resolvents

at p. 202.)

In chronic inflammation, induration, and enlargement of the liver, after anti-

phlogistic measures have been adopted, the two most important and probable means

of relief are iodine and mercury, which may be used either separately or con-

jointly. If the disease admit of a cure, these are the agents most likely to efl^ect

it. Iodine, indeed, has been supposed to possess some specific power of influenc-

ing the liver, not only from its efficacy in alleviating or curing certain diseases of

this organ, but also from the eflects of an over-dose. In one case, pain and indu-

ration of the liver were brought on ;—and in another, which terminated fatally,

this organ was found to be enlarged, and of a pale rose colour. (Christison,

Treatise on Poisons, pp. 180-1.)

Several cases of enlarged spleens relieved, or cured, by iodine have been

published.

In chronic diseases of the uterus, accompanied with induration and enlarge-

ment, iodine has been most successfully employed. In 1828, a remarkable in-

stance was published by Dr. Thetford. [Trans, of the Ki?ig and Queen's Col-

lege of Phys. Ireland, vol. v.) The uterus was of osseous hardness, and of so

considerable a size as nearly to fill the whole of the pelvis ; yet in six weeks the

disease had given way to the use of iodine, and the catamenia were restored. In

the Guy^s Hospital Reports, No. I. 1836, is an account, by Dr. Ashwell, of seven

cases of " hard tumours" of the uterus successfully treated by the use of iodine,

in conjunction with occasional depletion, and regulated and mild diet. Besides

the internal use of iodine, this substance was employed in the form of ointment

(composed of iodine gr. xv., iodide potassium Bij., spermaceti oint. 3iss.,) of which

a portion (about the size of a nutmeg) was introduced into the vagina, and rubbed

into the afTected cervix for ten or twelve minutes every night. It may be applied

by the finger, or by a camel's-hair pencil, or sponge mounted on a slender piece

of cane. The average lime in which resolution of the induration is accomplished

varies, according to Dr. Ashwell, from eight to sixteen weeks. " In hard tumours

of the walls or cavity of the uterus, resolution, or disappearance, is scarcely to be

expected;" but "hard tumours of the cervix, and indurated puckerings of the

edges of the os (conditions which most frequently terminate in ulceration) may be

melted down and cured by the iodine." [Op. cit. pp. 152-3.)

In aoarian tumours iodine has been found serviceable.* In the chronic mam-
mary tumour, described by Sir A. Cooper, I have seen it give great relief—allevi-

ating pain, and keeping the disease in check. In indurated enlargements of the

parotid, prostate, and lymphatic glands, several successful cases of its use have
been published.

6. As an emmenagogue iodine has been recommended by Coindet, Brera,

Sablairoles, Magendie, and others. The last-mentioned writer tells us that on
one occasion he gave it to a young lady, whose propriety of conduct he had no
reason to doubt, and that she miscarried after using it for three weeks. I have

'For some remarks, by SirB. Brodie, on the use of iodine in morbid growths, see Dr. Seymour's Illustra-

tions of some of the Principal Diseases of the Ovaria. Lond. 1830.—Also, London Medical Oaiette, vol. v.

p. 750.
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known it given for a bronchocele during pregnancy without having the least obvi-

ous influence over the uterus.

£. In gonorrluKa and leucorrhma it has been employed with success after the

inflammatory symptoms have subsided.

^. Inhalation of iodine valour has been used in phthisis and chronic bron-

chitis. In the first of these diseases it has been recommended by Berlon, Sir

James Murray, and Sir Charles Scudamore. I have repeatedly tried it in this as

well as in other chronic pulmonary complaints, but never with the least benefit.

The apparatus for inhaling it has been already described (See p. 167). The
liquid employed is a solution of ioduretted iodide of potassium, to which Sir C.

Scudamore adds the tincture of conium. {London Medical Gazette^ vol. viii.

p. 157.)

7). Chronic diseases o/* ;{7«e72ervow5 5?/5iem, such as paralysis and chorea, have
been successfully treated by iodine, by Dr. Manson. '

&. In some htm^ o^ the venereal disease, iodine has been found a most servicea-

ble remedy. Thus Richond (quoted by Bayle, Op. cit.) employed it, after the

usual antiphlogistic measures, to remove buboes. De Salle cured chronic vene-

real aflljctions of the testicles with it. Mr. Mayo [London Medical Gazette, vol.

xi. p. 249.) has pointed out its efficacy in certain disorders which are the conse-

quences of syphilis, such as emaciation of the frame, with ulcers of the skin ; ulce-

rated throat; and inflammation of the bones or periosteum,—occurring in patients

to whom mercury has been given.

I. In checking or controlling the ulcerative process, iodine is, according to Mr.
Key, {Medico-Chirurg, Trans, vol. xix.) one of the most powerful remedies we
possess. " The most active phagedenic ulcers, that threaten the destruction of

parts, are often found to yield in a surprising manner to the influence of this medi-

cine, and to put on a healthy granulating appearance."

X. Besides the diseases already mentioned, there are many others in which
iodine has been used with considerable advantage : for example

—

chronic skin

diseases, as lepra, psoriasis, &c. ;
(Cogswell, Essay, p. 81.)

—

dropsies; {Ibid.)

in old non-united fractures, to promote the deposition ofossific matter; {London
Medical Gazette, vol. vi. p. .512, 1830.) and in chronic rheumatism ; but, in the

latter disease, iodide of potassium is more frequently employed. As an antidote

in poisoning by strych7iia, brucia, and veratria, iodine has been recommended by
M. Donne, {Jour, de Chim. Med. tom. v. p. 494.) because the compound formed

by the union of these alkalis with iodine is less active than the alkalis themselves;

as an injection for the ewe of hydrocele, Velpeau {London Medical Gazette, vol.

XX. p. 90.) has employed a mixture of the tincture of iodine with water, in the

proportion of from one to two drachms of the tincture to an ounce of water: of

this mixture from one to four ounces are to be injected and immediately with-

drawn ; lastly, to cJieck jnercurial salivation iodine has been successfully used.

{London Medical Gazette, vol. xiii. p. 32 ; and vol. xx. p. 144.)

X. As a topical remedy iodine is exceedingly valuable in several classes of

diseases. Mr. Davis, {Selections in Pathology and Surgery. Lond. 1839.)

of Hertford, has drawn the attention of the profession to its employment in this

way, and pointed out the great benefit attending it. In most cases the tincture

is the preparation employed. The part affected is painted with this liquid by

means of a camel's-hair pencil. In some few cases only, where the skin is very

delicate, will it be necessary to dilute the preparation. When it is required to

remove the stain which its use gives rise to, a poultice or gruel should be applied.

In lupus it proves highly beneficial. My attention was first drawn to its efficacy

in this disease by my colleague, Mr. Luke. Under its employment the process

of ulceration is generally stopped, and cicatrization takes place. The tincture

should be applied not only to the ulcerated portion, but to the parts around. In

eczema it is also an excellent application. In cutaneous scrofula likewise, as 1

have already remarked. In several other cutaneous diseases, such as lichen.
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prurigo^ pityriasis, psoriasis, impetigo, porrigo, ecthyma, and scalncs, Dr.
Kennedy [London Medical Gazette, vol. xxvi. [May 8, 1840,] p. 260.) has found
its use beneficial. According to the testimony of Mr. Davies, and an anonymous
writer, {London Medical Gazette, vol. xxv. [March 20. 1840,] p. 948.) it is a
valuable application to chilblaiiis. In the treatment of diseases of tlie joints it is

used with great advantage. In erysipelas, I have seen it highly beneficial. In

phlegmonous iyijlammation, sloughing of tlie cellular membrane, inflammation
of the absorbents, gout, carbuncle, wJtitloiv, lacerated, contused, and punctured
ivounds, and burns, and scalds, it is most highly spoken of by Mr. Davies. Its

topical uses are, therefore, nearly as extensive as those of nitrate of silver.

Moreover, it is used very much in the same classes of cases, and with the same
views.

Administration.—Iodine is rarely administered alone, but generally in con-

junction with iodide of potassium, to the account of which substance I must refer

to formulae for the combined exhibition of these substances.

In the administration of iodine, care should be taken to avoid gastric irritation.

On this account we should avoid giving it on an empty stomach. Exhibited im-

mediately after a meal, its topical action is considerably diminished. This is

especially the case when amylaceous substances (as potatoes, bread-pudding, sago,

tapioca, and arrow-root) have been taken, as the iodine forms with them an iodide

of starch. Iodine has been given in the^form of pills, in substance, in doses of
about half a grain. But this mode of exhibition is objectionable, and is now never
resorted to.

1. TINCTURA lODINII, D. Tinctura lodinei, E.^Tlncture of Iodine. (Iodine

Bij. Rect. Spirit Sj- [by weight.] D.—The Edinburgh College orders Iodine

3j. Rcct. Spirit f 3xvj.) [This formula has been adopted by the U. S. P.] Prin-

cipally valuable as a topical remedy. For this purpose, it is applied as a paint

by a camel's hair pelicil. It is also used, mixed with four or six parts of soap-

liniment, as an embrocation. For internal exhibition, it is inferior to the Tinctura
lodinii composita, L. hereafter to be mentioned. In the first place, by keeping,

part of the iodine is deposited in a crystalline form, so that the strength is apt to

vary; secondly, it undergoes decomposition, especially when exposed to solar

light; the iodine abstracts hydrogen from the spirit, and forms hydriodic acid,

which, acting on some spirit, forms a little hydriodic ether. These are not the

only objections : when added to water, the iodine is deposited in a solid state, and
may thus irritate the stomach. The dose of it is rri v. to f3ss. Each drachm
of the Dublin tincture contains five grains of iodine. The best mode of exhibiting

it, to cover its flavour, is sherry wine. Where this is inadmissible, sugared water
may be employed.

2. [LIPOR lODINl COMPOSITUS, U. S.—Take of Iodine six drachms. Iodide of
Potassium, an ounce and a half, Distilled Water, a pint; dissolve the iodine and
iodide of potassium in the water. The dose is 20 drops. This preparation,

adopted by the U. S. Pharmacopoeia, closely approaches that of Lugol, given as
the '* Concentrated Solution of Iodine in Iodide of Potassium^'' (See article Iodide

of Potassium,) and varies only from the " Liquor Potassii lodidi Compositus L.^'*

in -strength.]

3. lODlDUM AMYLl; Iodide of Starch.—The following is Dr. Buchanan's
-[Lo?id. Med. Gaz. vol. xviii. p. 515,) formula for preparing this substance:—
" Rub 24 grs. of io(fine with a little water, and gradually add one ounce of finely-

powdered starch : dry by a gentle heat, and preserve the powder in a well-stop-

pered vessel." In persons not labouring under any dyspeptic ailment, or consti-

tutional delicacy of habit, Dr. Buchanan commences with half an ounce for a
dose, and increases this to an ounce three times a day,—equivalent to about 72
grains of iodine daily. It frequently caused costiveness, attended with griping

pains of the bowels, and pale-coloured evacuations. Sometimes, though rarely^

VOL. I. 21
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it produced purging. The dose is 3ss. gradually and cautiously increased. I have

found the colour of this preparation objected to by patients.

4. UNGUENTUM lODINII, D.; Iodine Ointment. (Iodine, 9j.; Prepared Hog's
Lard 3j«)— [Iodine, twenty grains. Alcohol, twenty.mininns, Lard, an ounce. Rub
the Iodine first with the Alcohol, and then with the Lard, until they are thoroughly

mixed.—U. S.] This ointment has a rich orange-brown colour; but by keeping,

it becomes pale on the surface, and hence should always be made when wanted.

It is employed as a local application to scrofulous tumours, bronchocele, &c. If

it prove too irritating, the quantity of lard should be augmented.

Antidotes.—In the event of poisoning by iodine, or its tincture, the first object

is to evacuate the poison from the stomach. For this purpose, the vomitings are

to be assisted by the copious use of tepid demulcent liquids,—especially by those

containing amylaceous matter ; as starch, wheaten flour, sago, or arrow-root,

which should be boiled in water, and exhibited freely. The efficacy of these

agents depepds on their combining with the iodine, to form iodide of starch, which
has very little local action. In their absence, other demulcents, such as milk,

eggs beat up with water, or even tepid water merely, may be given to promote
vomiting. Magnesia is also recommended. Opiates have been found useful. Of
course the gastro-enteritis must be combated by the usual means.

COKIPOnirDS of IODZXTIS TV^ITH OXlTGZiir AJSTD CHZiOZLIXTZ!.

None of these are employed in medicine. Iodic Acid (I + O*) is used as a lest for Morphia
and Sulphurous Acid, both of which substances deoxidize iodic acid, and set iodine free.

1. Order IV.—BROMINE, AND ITS COMBINATIONS WITH OXYGEN,
CHLORINE, AND IODINE.

BROMIN'IUM, Z.—BROMINE.

(Brominum, U. S. Secondary List.)

'

History and Etymology.—This substance was discovered by M. Balard, of

Montpellier, in 1826. He atiirst termed it muride^ (from muria^ brine,) in allu-

sion to the substance from whence he procured it; but, at the suggestion of Gay-
Lussac, he altered this name to that of brome, or hrmnine, (from ^puiiog,a stench^

otfetor^) on account of its unpleasant odour.

Natural History.—It is found in both kingdoms of nature, but never in the

free state.

a. In the Inorganized Kingdom.—Hollander detected it in an ore of zinc, and Cochler recog-

nised it in Silesian cadmium. (Gmelin, Handbuch der Chemie.) It exists in sea-water, and
many mineral waters, in combination with either magnesium or sodium, or sometimes with both.

Thus it has been found in tiie waters of the Mediterranean, the Baltic, the North Sea, the Frith

of Forth, the Dead Sea, many of the brine springs of Europe and America, (as those of Middle-

wich, Nantwich, Ashby-de-la-Zouch, and Shirley wich, in England,) and in many other mineral

springs of Europe and America, (as (he Pittville spring at Cheltenham, the water of Llandridod,

and of Bonnington, in western Pennsylvania.) The saline springs near Kreuznach, in Germany,
are especially rich in it. It has been justly observed by Dr. Daubeny, {Phil. Trans. 1830,) that

the detection of bromine in brine-springs is a fact interesting in a geological point of view, as

tending to identify the product of the ancient seas, in their most minute particulars, with those

of the present ocean.

)8. In the Organized Kingdom.—Bromine has been found in the pea-plants of the Mediterra-

nean, and in the mother-waters of Kelp. It has likewise been detected in various marine
animals. Thus in the Sea Sponge {Spongia officinalis,) in the stony concretion found in this

animal, in the ashes of the Janihina violucea, one of the gasteropodous mollusca, and in cod's

liver oil.

Preparation.—Bromine was formerly prepared, by a complicated process,

from bittern, (the mother-liquor of sea-water, from which chloride of sodium has

been separated by crystallization.) It is now procured by a simpler method,

from the mother-ley of the salt springs near Kreuznach, in Germany. From
thirty pounds of the concentrated ley, Liebig obtained twenty ounces of bromine.

Of these springs, that of Karshall contains, according to Dr. G. Osann,* 6.6025

' G. W. Schwartze's Allgemeine und apecielle Heilquellenlehre, Abt. I, S. 224. Leipzig, 1839.

I
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grs. of bromide of calcium, and 1'3672 grs. of bromide of magnesium, in sixteen

ounces of the water. According to the same authority, 100 parts of the mother-

ley of the Mi'inster-am-Siein spring contain 24-12 parts of bromide of calcium,

and 0'48 parts of bromide of magnesium. Sixteen ounces of the mother-ley of

the Theodorshall spring contain 338-72 grs. of bromide of calcium, and 92-82

grs. of bromide of magnesium.

The process followed at Kreuznach, according to Dr. Mohr, [Annalen der

Phannacic, Band', xxii. S. 66. [leidelberg, 1837.) is that recommended by Des-

fosses, {Journal de Chimie Medicate, t. iii. p. 256. 1827.) but modified by Lowig.

{Das Bron und seine cliemisclien Verhultnisse. Heidelberg, 1829.) To about

four quarts of the mother-ley contained in a retort, are added one ounce of binoxide

of manganese, and five or six ounces of commercial hydrochloric acid. On the

application of the heat of a sand-bath, water and bromine pass over into the re-

ceiver. When all the bromine has passed over, the vapour is observed to be

colourless, and to consist of aqueous vapour and hydrochloric acid.

The following is the theory of the process :—Two equivalents or 74 parts of

hydrochloric acid react on one equivalent or 44 parts of binoxide of manganese

and yield one equivalent or 64 parts of protochloride of manganese, two equiva

lents or 18 parts of water, and one equivalent or 36 parts of chlorine: the latter

in its nascent state, reacts on one equivalent or 98 parts of bromide of calcium

and produces one equivalent or 56 parts of chloride of calcium, and one equiva

lent or 78 parts of free bromine.

MATERIALS. COMPOSITION.

1 eq. Bromide Calcium 98
j
} «4; ^^"lum

2 eq. Hydrochloric Acid 74-

I eq. Binoxide Manganese- ••44

216

1 eq. Chlorine. • •

1 eq. Chlorine. ••

2 eq. Hydrogen.

.

1
2 eq. Oxygen • •

.

' 1 eq. Manganese

PRODUCTS.

1 eq. Bromine 78

1 cq. Chlor. Cal. .56

216

-^^'""2 eq. Water. .

.

1 eq. Protochl.
Manganese.

216

The mixture of binoxide of manganese and hydrochloric acid is rendered too

dilute by the mother-ley to produce, by their reaction, free chlorine, when no
bromide is present with whose base it can combine. Hence, when all the bromine
has passed over, we find hydrochloric acid, and not chlorine, in the vapour which
is passing over.

Properties.—At ordinary temperatures, bromine is a dark-coloured very vola-

tile liquid, which, seen by reflected light, appears blackish red ; but viewed in thin

layers^by transmitted light, is hyacinth red. Its odour is strong and unpleasant,

its taste acrid. Its sp. gr. is 2-966
; water being 1. Its equivalent weight is 78

[78-39 Berzelius; 78-4 Turner;] by volume, in the gaseous form 1.

When exposed to a cold of—4° F., it is a yellowish brown, brittle,

crystalline solid. At ordinary temperatures liquid bromine evolves

ruddy vapours, (similar to tho.se of nitrous acid,) so that a few drops

put into a small vessel immediately fills it with the vapour of bromine.
At 116^° F. bromine boils. The vapour is not combustible :' a lighted taper

plunged into it is immediately extinguished; but before the flame goes out, it be-

comes red at the upper and green at the lower part. Antimony or arsenicum take
fire when dropped into liquid bromine : when potassium or phosphorus is dropped
in, a violent explosion takes place. Bromine is a non-conductor of electricity : it

is a bleaching agent: it dissolves very slightly only iri water, more so in alcohol,

and much more so in sulphuric ether. It communicates a fine orange colour to

starch.

Characteristics.—Liquid bromine is recognised by its colour, odour, volatility,

and the colour of its vapour. To these characters must be added its powerful
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action on antimony, arsenicum, and potassium, before mentioned, its dissolvinfr jn

ether, forming a hyacinth red liquid, and the orange colour vvliich it communi-
cates to starch. It causes a yellowish white precipitate (bromide of silver) with a
solution of the nitrate of silver. In its external appearance it resembles the ter-

chloride of chromium and the chloride of iodine. 1 have known it confounded
with the tincture of iodine.

The soluble bromides cause white precipitates with the titrate of silver, acetate
of lead, and proton itrate of mercury. The precipitates are bromides of the respec-
tive metals. Bromide of silver is yellowish white, clotty, insoluble, or nearly so,

in boiling nitric acid, and in a weak solution of ammonia, (by which it is distin-

guished from chloride of silver) but dissolves in a concentrated solution of this

alkali. Heated with sulphuric acid it evolves vapours of bromine. If a few drops
of a solution of chlorine be added to a solution of bromide, and then a little sul-

phuric ether, we obtain an ethereal solution of bromine, of a hyacinth red colour,
which floats on the water.

The bromates when heated evolve oxygen, and become bromides. The bro-
mates cause while precipitates (rnelaUic bromates) with the nitrate of silver and the
protosalts of mercury. Eromate of silver is not soluble in nitric acid, but dis-

solves readily in a solution of ammonia. U a few drops of hydrochloric acid be
added to a bromate, and then some ether, a yellow or red ethereal solution of bromine
is obtained.

Physiological Effects, a. On Vegetables.— I am unacquainted with any
experiments made with bromine on plants.

^. 071 Animals generally.—The action of bromine on animals has been ex-

amined by Franz,! by Barthez, by Butzke,^ and by Dieffenbach.^ The animals
experimented on were leeches, fishes, birds, horses, rabbits, and dogs. But, not-

withstanding the numerous experiments which have been performed, nothing satis-

factory has been made out with respect to its mode of operation, beyond the fact

of its being a local irritant and caustic, and, therefore, when swallowed, giving
rise to gastro-enteritis. Injected into the jugular vein it coagulates the blood, and
caiispe imtTiediate death, preceded by tetanic convulsions. No positive inferences

can be drawn as to the specific influence of bromine on any organs of the body.

Some of the symptoms (such as dilated pupil, insensibility, and convulsions) would

seem to indicate a specific affection of the brain. Franz frequently observed inflam-

mation of the liver.

y. On Man.—Bromine stains the cuticle yellowish brown, and, by continued

application, acts as an irritant. Its vapour is very irritating when inhaled, or

applied to the mucous lining of the nose, or to the conjunctiva. Franz, by breath-

ing the vapour, had violent cough, and a feeling of suflijcation, followed by head-

ache. Butzke swallowed a drop and a half of bromine in half an ounce of water,

and experienced heat in the mouth, ossophagus, and stomach, followed by

colicky pains. Two drops occasioned nausea, hiccup, and increased secretion of

mucus.
The constitutional efl^^cts resulting from the continued use of bromine have not

been determined. They are probably analogous to those of iodine.

Hitherto no cases of poisoning with it in the human subject have been seen.

Uses,— It seems to possess the same therapeutic influence as iodine, and has

been administered in bronchocele, in scrofula, in tumours, in amenorrhcea, and
against hypertrophy of the ventricles. It is usually regarded as possessing more
activity than iodine.

Administration. It may be administered dissolved in water. An aqueous

solution, composed of one part by weight of bromine and forty parts of water,

may be given in doses of five or six drops properly diluted and flavoured with

» (iuoted by Wibtncr, Die Wirlcung d. Jlrzneim ler Bd. S. 433; also in Journ. Chim. Med. t. v. p. 540.

3 l)e Efficacia Bromi interna experimentis illustrata. Berol. 1829. ' Christison, On Poisons, p. 187.
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syrup. This solution has also been used as an external agent in lotions. (For

other formulae, see Bromide of Potassium,)

Aotidotes.—The treatment of cases of poisoning by bromine should be the

same as for poisoning by iodine. Barthez has recommended magnesia as an

antidote.

OOJMCFOUXTDS OF BROMZXTB "WITH OXlTaEXI', CHZaORIZrE, AJSfTi
ZODIXrZL

None of these have been employed in medicine; nor have liiey hitherto been applied to any
uaeful purposes in the arts.

Order V.—HYDROGEN, AND ITS COMPOUNDS WITH OXYGEN,
CHLORINE, AND IODINE.

1. HYDROGEN'IUM.—HYDROGEN.

History and Synonymes.—Cavendish may be considered as the real discoverer

of hydrogen, though it must have been occasionally procured, and some of its

properties known, previously. He termed it inflammable air. Lavoisier called

it hydrogen (from ufJwp, water, and ysvvac,)^ I beget or produce,) because it is the

radicle or base of water.

Natural History.—It is found in both kingdoms of nature, but always in

combination.

*. In the Inorganized Kingdom.—Next to oxygen, it may be regarded as the most impor-

tant constituent of the terraqueous globe. It constitutes lJ-1 per cent, by weight of water,

presently to be noticed. It is an essential constituent of some minerals (as cual and sal am-
moniac,) in which it does not exist as an element of water. Lastly, it is evolved from vol-

canoes, or from fissures in tl)e earth, in combination with carbon, sulphur, chlorine, or nitrogen,

under the forms of light carburettcd hydrogen, sulphuretted hydrogen, hydrochloric acid, and
ammonia.

0. In the Organized Kingdom.—Hydrogen is an essential constituent of all organized

beings (animals and vegetables,) either combined with oxygen, to form water, or otherwise.

Certain fungi exhale hydrogen gas both night and day. (Dc Candolle, Phys. Vcg. torn. i.

p. 459.)

Preparation.—Hydrogen is always procured by the decomposition of water,

but this may be effected in three ways—by the action of electricity, of heat and
iron, or of sulphuric acid and a metal (zinc or iron). The latter method only

will require notice here.

Add some granulated zinc to a mixture of 1 part sulphuric acid and 5 or 6 parts

of water by measure. One equivalent or 32 parts of zinc decompose one equi-

valent or 9 parts of water, and unites with one equivalent or 8 parts of oxygen,

forming one equivalent or 40 parts of the oxide of zinc, while an equivalent or 1

part of hydrogen is evolved from the water. This equivalent of oxide of zinc

combines with an equivalent or 40 parts of sulphuric acid, and forms one equiva-

lent or 80 parts of the sulphate of zinc.

MATERIALS. COMPOSITION. PRODUCTS.

1 ea Water 9 P *?• HV'^'-og^^ ^ 1 efl- Hydrogen.
1 eq. water. »

j j ^y. Oxygen. . 8 )

S. 1 eq. Oxide Zinc 40
leq.Zinc 32)
1 eq. Sulphuric Acid 40 , ,

^leq.Sulphateof Zinc. 80

~Tl 81

It is remarkable that zinc alone does not decompose water, but sulphuric acid

enables it to do so.

Properties.—Hydrogen is a colourless, tasteless, and, when pure, odourless

gas. Its sp. gr. is 0*0694,—so that it is 14-4 times lighter than atmospheric air.

21*
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Its refraclive power is very high. It is combustible, burning in atnnospheric air

or oxygen gas with a pale flame, and forming water. It is not a sup-

porter of combustion. It is a constituent of some "powerful acils, as
ihe hydrochloric, and of a strong base, ammonia. Its atomic weight
or equivalent is 1. Its atomic volume is also 1

If.q.

Hydrogen.
= 1.

Characteristics.— It is recognised by its combustibility, the pale colour of its

flame, its not supporting combustion, and by its yielding when exploded with

half its volume of oxygen, water only.

Physiological Effects.—a. On Vegetables.—Plants which are deprived of

green or foliaceous parts, or which possess them in small quantity only, cannot

vegetate in hydrogen gas: thus seeds will not germinate in this gas; but vegeta-

bles which are abundantly provided with these parts vegetate lor an indefinite

time in hydrogen. (Saussure, Recherc/ies Chem. sur la Veget. pp. 195 and 209.)

Applied to the roots of plants in the form of gas it is injurious, (Saussure,

Reclterches Chem. sur la Veget. p. 105.) but an aqueous solution of it seems to be

inert. (De CandoUe, Physiol. Veget. t. iii. p. 1360.) It has been said that when
plants are made to vegetate in the dark, their etiolation is much diminished if hydro-

gen gas be mixed with the air around them; and in proof of this Humboldt has
mentioned several green plants found in the Freyberg mines. (Thomson's Syst.

of Chemistry, vol. iv. p. 347-8, 6th edit.)

(3. On Animals generally.—Injected into the jugular vein of a dog hydrogen
produces immediate death, probably from its mechanical effects in obstructing

the circulation and respiration. (Nyslen, Recherches, p. 10.)

y. On Man.— It may be breathed several times without any injurious effects.

Scheele made twenty inspirations without any inconvenience. Pilatre de Rozier

frequently repeated the same experiment, and to show that his lungs contained

very little atmospheric air he applied his mouth to a tube, blew out the gas, and

fired it, so that he appeared to breathe flame. If much atmospheric air had been

present detonation must have taken place in his lungs. (Beddoes, New Method

oftreating Pulmonary Consumption., p. 44.) If we speak while the chest is filled

with hydrogen, a remarkable alteration is perceived in the tone of the voice,

which becomes, softer, shriller, and even squeaking. That this efl^ect is, in part

at least, if not wholly, physical, is shown by the fact that wind instruments (as

the flute, pilchpipe, and organ) have their tones altered when plaj^^d with this

gas. The conclusion which has been drawn by several experimenters as to the

effects of breathing hydrogen is, that this gas possesses no positively injurious

properties, but acts merely by excluding oxygen.

Uses.—a. In pulmonary consumption Dr. Beddoes recommended inhalations

of a mixture of atmospheric air and hydrogen gas, on the ground that in this dis-

ease the system was hyperoxygenized. The inhalation was continued for about

fifteen minutes, and repeated several times in the day. (0;> supra cit.) Ingen-

housz fancied that it had a soothing effect when applied to wounds and ulcers.

]Q. In rheumatism and paralysis it has been used by Reuss as a resolvent.

y. hfiame ofhydrogen has been employed in Italy as a cautery, to stop caries

of the teeth. {Diet. Mat. Med. par Merat. et De Lens.)

5. Hydrogen ivater (an aqueous solution, prepared by artificial pressure) has

been employed in diabetes. [Diet. Mat. Med. par Merat et De Lens.)

2. A'QUA.—WATER.

(Protoxide of Hydrogen.)

History.—The ancients regarded water as an elementary substance, and as a
^constituent of most other bodies. This opinion, apparently supported by nume-

rous facts, was held until the middle of the last century, when the Hon. Mr.

Cavendish proved that this liquid was a compound of oxygen and hydrogen. It
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is, however, only doing justice to Mr. Watt, to say, that he had previously inferred

this .to be the composition of water, but was deterred fronn publishing his opinion

in consequence of some of Dr. Priestley's experiments being, upparently, opposed

to it.^

Natural History.—Water is found in both kingdoms of nature.

«. In the Inorganized Kingdom.—Water exists in the atmosphere ; it forms scan, lakes, and

rivers; it is mechanically disseminated among rocks: an(J, lastly, it constitutes an essential part

of some minerals. In the atmosphere it is found in two slates: as a vapour (which makes
about one-sevcnticth by volume, or one one-tiundredth by weight, of the atmosphere) it is sup-

posed to be the Cause of the blue colour of the sky ; and, in a vesicular form, it conslitutcs the

clouds. Terrestrial water forms about three-fourths of the surface of the terraqueous globe. Tlie

average depth of the ocean is calculated at between two and three miles. Now, as the height of

dry land above the surface of the sea is less than two miles, it is evident that, if the present dry

land were di>tributcd over the bottom of the ocean, the surface of the globe would present a

mass of waters a mile in. depth. Even on the supposition that the mean depth of the sea is not

greater than the -fourth part of a mrle, the solid contents of the ocean would be 32,058,939|

cubic miles. (Thomson's System of Chetnistry, 6th ed. vol. iii, p. 195.) The quantity of water

disseminated through rocks must be, in the aggregate, veiy considerable, although it is impossi-

ble to form any correct estimate of it. Water enters into the composition of many minerals,

either as water of crystallization, or combined as a hydrate.

/8. In thk Oroanizki) Kingdom it is an essential constituent of vegetables and animals.

Properties.—Pure water has the following properties :—at ordinary tempe-

ratures it is a transparent liquid, usually described as being both odourless and

colourless ; but it is well known that the camel can scent water at a considerable

distance; so, that, to this animal, it is odorous ;—and, as regards its colour, we
know that all large masses of water have a bluish-green colour, (For some remarks

on the colour of the ocean see Jameson's Journal^ vol. xxv.) though this is usually

ascribed to the presence of foreign matters. When subm.itted to a compressing

force equal to 30,000 lbs. on the square inch, 14 volumes of this liquid are con-

densed into 13 volumes ; so that it is elastic. A cubic inch of water, at 60° F.,

weighs 255*5 grains; so that this fluid is about 815 times heavier than atmo-

spheric air : but being the standard to which the gravities of solids and liquids are

referred, its specific weight is usually said to be 1«. "A pint weighs, at 62°,

8,750 grs., or 20 ozs. avoirdupois; or 1 lb. 6 ozs. 1 drachm 2^ scruples, or 10
grs. less than 18| ozs. apothecaries' weight." (Mr. Philips's Trandaiion of the

J^harmacopmia, 4th ed. 1841.) At a temperature of 32° it crystallizes, and in

so doing expands. The fundamental form of crystallized water (ice) is the

rhombohedron. Water evaporates at all temperatures, but at 212° boils, and is

converted into steam, whose bulk is about 1700 times that of water, and whose
sp. gr. is 0*6249 (that of hydrogen being 1). Water unites with both acids and
bases, but without destroying their acid or basic properties. Thus the crystal-

lized vegetable acids, tartaric, citric, and oxalic, are atomic combinations of water

with what are termed dry acids. Potassa fusa and slacked lime may be instanced

as compounds of water and basic substances: these are called hydrates. It is a

chemical constituent of some crystallized salts; for example, alum, sulphate of

soda, and sulphate of magnesia. Here it exists as water of crystallization. It

rapidly absorbs some gases,—as fluoride of boron, ammonia, &c. It is neither

combustible nor a supporter of combustion.

Cliaracteristics.— In the liquid state it is recognised by being volatile, tasteless,

odourless, neither acid nor alkaline, and not combustible nor a supporter of com-
bustion : it is miscible with alcohol, but not with the fixed oils : if potassium be

thrown on it in the open air, the metal takes fire. Lastly, water may be decom-
posed into oxygen and hydrogen by the galvanic agency. The most delicate test

of aqueous vapour in any gas is fluoride of boron (commonly called fluoboricacid

gas), which produces white fumes with it.

» For farther details respecting the history of the discovery of the composition of water, see Lord Brougham's
Memoir on the subject, in Jameson's Edinburgh J^ew PhilosophicalJotirnal, vol. xxvii.
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Composition.—The composition of water is determined both by analysis and
synthesis. If this liquid be submitted to the influence of a galvanic battery, it is

decomposed into two gases ; namely, one vo-

lume of oxygen, and two volumes of hydrogen.

These gases, in the proportion just mentioned,

may be made to recombine, and form water, by
heat, electricity, or spongy platinum.

Moms. Eq. Wt. Per Cent.

Hydrogen 1 1 llll- •

O.vygen 1 8 68 H8.

.

Berz. Sf

Dulong.
II 1

88-9

Water 1 9 10000. 1000

Vol.

Hydrogen gas 1...

Oxygen gas OS.

Sp. Or.

.0.5555

Aqueous Vapour V

Phvsiological Effects.—Considered in a dietetical point of view, the effects

of water on the system have been already considered. (See p. 101.) Moreover,

as an agent for the communication or abstraction of heat to or from the body, it

has been before noticed. (Sec Moist Heat, a. Aqueous Vapour, p. 59 ; b. Water^

p. 63; Cold Water, p. 68.) Furthermore, the influence of atmospheric humidity

in modifying the character of climates has likewise been briefly referred to. (See

p. 113.)

Water moderately warm, and which neither cools nor heats the body, acta

locally as an emollient, softening and relaxing the various tissues to which it is

applied. When swallowed it allays thirst, becomes absorbed, mixes with, and
thereby attenuates the blood, and promotes exhalation and secretion, especially

of the watery fluids. Administered in large quantities it excites vomiting. The
continued excessive use of water has an enfeebling effect on the system, both by
the relaxing influence on the alimentary canal and by the excessive secretion

which it gives rise to.

Injected into the veins in moderate quantities, tepid water has no injurious

effects ; it quickens the pulse and respiration, and increases secretion and exhala-

tion. Lnrge quantities check absorption (see p. 138.) and cause difficulty of

breathing and an apoplectic condition. Thrown with force into the carotid artery

it kills by its mechanical effect on the brain.

Uses.—Besides the dietetical and thermotic purposes for which water is em-
ployed in medicine, and which have been already noticed, it serves as a diluent,

humectant, emollient, evacuant, and, in pharmacy, as a solvent.

Water or bland aqueous liquids are employed in some cases of poisoning.

They serve to dilute the acrid and irritant poisons, the intensity of whose action

on the stomach they lower. Moreover, the presence of aqueous fluids favours

the expulsion of substances by vomiting.

In preternatural dryness and rigidity of parts (e. g. of mucous surfaces, the

skin, wounds, and ulcers,) water and mild aqueous fluids are useful moisteners

and emollients.

The copious use of water augments the quantity of fluid thrown out of the

system by the cutaneous and pulmonic surfaces, and by the kidneys. If our

object be to promote diaphoresis, external warmth should be conjoined with the

internal use of diluents; whereas, when we wish to excite the renal vessels, the

skin should be kept cool. In inflammatory affections of the urinary passages, we
advise the free employment of aqueous fluids, with the view of diluting the urine,

and thereby of rendering it less acrid and irritating.

In Germany there are thirteen or fourteen establishments, formed within the

last few years, for the cure of maladies by the use of water. This method of

treatment is denominated Water-cure (Wassercur), Water-?2iedicine (Wasserheil-

kunst), or Methodus Hydriatica.

The following is a sketch of the regimen usually adopted at these establish-

ments:

—
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At four, or half past four In the morning, pcrspiralion is beijiin to he produced, which is done

by wrapping the patients, like babies, in swaddling clothes, or like munimies, in large and thick

blankets. Prrsi)iralion usually begins in an hour, and is kept up by making the patients drink

several glasses of cold water every h ilf hour. In many cases, when tlic perspiration is at its

height, pieces of cloth dipped in cold water, and previously well wrung, are dexterously intro.

duced under the blankets, and applied lo the most diseased parts; these parts, as well as the

cloths, grow hot, the perspiration soon begihs afresh, and causes u sensation of burning in

the pail.

At the end of three hours the blankets and bed arc soaked with perspiration ; the patients

are then conducted into a neighbouring room, or to another story, where they take their

cold bulhs ; and in doing this, they often pKss through draughts of air without being in-

convenit-riced. Before plunging into the cold bath, they wash their head and ehest ; and after

staying in it two or three minutes, the patients take a few cups of milk with a little bread,

and then walk out upon the mountains which border on the estiiblishment, and drink cold

water at the numerous springs which they meet upon their route. About nine or ten

o'clock they take the douche, or else walk to the cascades which are in the forests or

mountains, and expose themselves to the fall of the water that comes down from a height

and strikes the body with great force. Immediately after dressing, they again drink several

glasses of water, and then walk into the open air. {London Medical Gazette, for Oct. 12, 1839,

p.m.)

This mode of treatment is recommended for old and young, males and females,

and is followed both in summer and winter. It is regarded as a kind of univer-

sal remedy or (mnncea. Thus Oertel [Die aUerneuesten Wasserkuren, 18 Hefte.

Nijrnberg, 1829-37.) says it is good for affections of the eyes, ears, and teeth,

for insanity, epilepsy, hydrophobia, erysipelas, quinsy, bronchial phthisis, in-

flammation of the brain, chest, or abdomen, faintings, diseases of the liver and
spleen, gout, stomach complaints, acute eruptions, hemorrhages, alvine obstruc-

tions, &c. I
!'

What is called Water-dressing may "be regarded as a modified and improved
form of poultice. It consists in the application of two or three layers of soft lint

dipped in water and applied to inflamed parts, wounds, and ulcers ;—the whole
being covered with oiled silk or Indian rubber, which should project beyond the

margin of the lint, to retain the moisture and prevent evaporation. Dr.. Macart-

ney (Treatise on Inflammation^ p. 180. London, 1838.) considers it to operate

differently to a poultice : unlike the latter, he says, it prevents or diminishes the

secretion of pus, checks the formation of exuberant granulations, and removes
all pain. Moreover, the water is not apt to become sour, like a poultice, and does

not injure the sound part.^

Water is frequently employed in pharmacy for extracting the active principles

of various medicinal agents. The solutions thus procured are termed by the

French reformers^ of pharmaceutical nomenclature, hydroliques, or hydrolica^

(from u^wp, ivater.) Those prepared by solution or mixture are termed hydroUSy

and are divided by Co'ttereau [Traite Elementaire de Pharmacologie. Paris,

1835.) into three classes; mineral (as lime water), vegetable (as almond emul-

sions, mucihge, infusions, decoctions, &c.), and animal (as broths). Those ob-

tained by distillation are denominated hydrolats.

1. A(IUA DESTILLATA, L. E., (U. S.) Aquae, Distillata, D.—Distilled Water.-^
(Obtained by distilling Common Water in a proper still. The first twentieth

[fortieth, L., U. S.] part should be rejected: the last portions ought not be
distilled.) The first distilled portion is to be rejected, as it may contain carbonic

« For farllipr details cnncprninar this mode of treatinont, consult, besides the vvorl?s abovp quoted, Fabricius.
Das Game der Heilkunstmit kaltem fFasser, 2te Aufl. J^ipzig, IS'M;—Die Wasserkur lu Orufenberff, oder die
Kunst, durch Jinioendutiff des kalten VVassers Wiirme zu erzeugen, Lissa, 1837 ;—Most, EnajMopudie der gesamm-
ten medicinischen und ckirurgischen Praxis, Band. ii. S. 458, art. Methodus hydriatica, Leipzig, 1837.

a For farther details respecting the water-dressing, see, besides the woric already quoted, Mem de VAcade-
mic Royale de Medicine, Fasc. 1, JH36; Lancet, vol. ii. for 1834-5, pp. 121,277, and 484; and vol. i. for 1835-36.

1). 450.

3 PharmaceuticalJ^omenelature of MM. Chereau and Henry, in Duncan's Supplement to the Edinburgh JVeio

Dispensatory, p. 152.
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acid, and other volatile impurities. The latter portions are not to be distilled, to

guard against empyreuma. The still in which the operation is conducted ought

not to be employed for any other purpose, otherwise the water is apt to receive

a faint smell, and taste of the last matters subjected to distillation. Distilled

water remains unchanged on the addition of any of the following tests:—Solu-

tions of the Caustic Alkalis, Lime, Oxalic Acid, the Barytic Salts, Acetate of

Lead, Nitrate of Silver, and Soap. If turbidness, milkiness, or precipitate, be

occasioned by any of these, we may infer the existence of some impurity in the

water. But water which has been repeatedly distilled gives traces of acid and

alkali when examined by the agency of voltaic electricity, which, therefore, is the

most delicate test of the purity of water. Nitrate of Silver is the most sensible

test of the presence of organic matter. Dr. Davy, (in Jameson's Edinburgh
New Philosophical Journal, Dec. 1828, p. 129.) states that a solution of this salt

in pure water, preserved in a well-stoppered bottle, undergoes no change of colour

by exposure to light; but if any vegetable or animal matter be present, the metal

is partially reduced, and the liquid acquires a dark or reddish tint.

2. AQUAE MEDICATAE
;
(U. S.) Medicated Waters ; Aguce Destillatce, L. ; AqiuB

Distillatm^ D. ; Distilled Waters, E. ; Hydrolata, or Hydrolats—(Obtained by
submitting either fresh, salted, or dried vegetables, or their essential oils, to dis-

tillation with water; or by diffusing the essential oils through water by means of

spirit, sugar, gum or magnesia.) The medicated waters prepared by distillation

from recent vegetables have a finer flavour than those obtained by the diffusion

of the oil ; but the latter are purer and more permanent. Rose and Elder Waters
are prepared either from the fresh or pickled (salted) flowers. The medicated

waters in most common use may be extemporaneously prepared

"by carefully triturating a drachm of any distilled Oil with a drachm of Carbonate of Mag-
nesia, and afterwards with four pints of distilled water. Lastly, let the water be strained."

—

Ph. Land.

The magnesia effects the minute division of the oil. Moreover, when the oils

possess acid properties (as the old oils of pimento, cloves, and cinnamon,) it pro-

bably serves to saturate them. Prepared in this way the medicated waters usually •

contain a minute portion of magnesia in solution ; hence, by exposure to the air,

they attract carbonic acid, and let fall flocculi of carbonate of magnesia. More-
over, the magnesia unfits them for the preparation of solutions of some of the

metallic salts (e, g. bichloride of mercury and nitrate of silver). Sugar is fre-

quently employed, instead of magnesia, to aid the diffusion of the oil through

water. Or the oil may be dissolved in rectified spirit, and the solution thus pre-

pared, mixed with water.

3. INFUSA, L. D. (U. S.) Infusions, E.—These are aqueous solutions of ve-

getable substances obtained without the aid of ebullition. They are prepared by
digesting soft water (cold or hot, according to circumstances) on the substance
sliced, bruised, or reduced to coarse powder, in a glazed earthenware or porce-

lain vessel, fitted with a cover. Polished metallic vessels retain the heat better,

but are objectionable on account of their ready corrosion. Hard water is a less

perfect solvent of organic matter than soft water, and, moreover, it becomes turbid

(from the deposition of chalk) by keeping : hence it should not be employed in

the preparation of infusions. Cold water is used when the active principle is

very volatile ; or when it is desirable to avoid the solution of any substance solu-

ble in hot water. Thus, when the object is to extract the bitter principle from
Calumba or Iceland Moss without taking up the starchy matter, cold water is pre-

ferred. In general, however, boiling water is used. Infusions are preferred to

decoctions when the active principle is either volatilizable by a boiling heat, as in

the case of essential oil ; or readily undergoes some chemical change by ebulli-

tion, as in the case of senna.
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4. DECOCTA, L. D. (U. S.) Decoctions^ E.—These are prepared by boiling

organic substances in water. They should be strained while hot; since, in some
cases (c. g. cinchona,) the hquid becomes lurbid on cooling.

Division.—Natural waters may most conveniently be arranged in three classes;

(See Dr. Thomson's System of Chemistry, vol. iii. p. 191, 6ih ed. Lond. 1820.)

viz. Common Water, Sea Water, and Mineral Waters.

a, Aquae Communes.— Common Waters.

Under this head are comprehended those waters which are used for dressing

food, and for other purposes of domestic economy. It includes the waters com-
monly known as rain, spring, river, well or pump, lake, and marsh waters.

1. AQUA PLUVIALIS; Aqua Fluvia; Aqua Imbrium ; Rain Water.—This is the

purest of all natural waters. Its composition, however, varies somewhat in dif-

ierent situations, owing to the foreign substances floating in the atmosphere, and

with which it becomes contaminated. It contains air, carbonic acid, some traces

of nitric acid, salts, and organic matter. The nitric acid is presumed to be

formed by the combination of the oxygen and nitrogen of the air by the agency
of electricity.

Liebig* has shown that rain water contains carbonate of ammonia, to which he

ascribes its softness. Carbonate of lime is another constituent, as is also, accord-

ing to Bergmann, chloride of calcium. Zimmermann found oxide of iron and
chloride of potassium in rain ; but Kastner could discover no trace of iron in it,

though he found in dew, meteoric iron and nickel. Brandes detected various

other inorganic substances, viz. chloride of sodium (in greatest quantity,) chloride

of magnesium, sulphate and carbonate of magnesia, and sulphate of lime. He
likewise mentions oxide of manganese. The putrefaction to which rain-water is

subject, shows that some organic matter is present. The term pyrrhin (from

'jfvppog, red) has been applied by Zimmermann to an atmospheric organic substance

which reddens solutions of silver. Whenever rain-water is collected near large

towns, it should be boiled and strained before use. As it contains less saline

-impregnation than other kinds of natural waters, it is more apt to acquire metallic

impregnation from leaden cisterns and water pipes. (See p. 102.)

Snow Water (Aqua ex nive ; Aqua nivalis) is destitute of air and other gaseous matters

found in rain ; and hence fish cannot live in it. It has long been a popular, but erroneous
opinion, that it was injurious to the health, and had a tendency to produce bronchocele. But
this malady "occurs at Sumatra, where ice and snow are never seen; while, on the contrary,

the disease is quite unknown in Chili and Thibet, although the rivers of these countries are
chiefly supplied by the melting of the snow with which tlie mountains are covered." (Paris,

Pharmacologia, 6th ed. vol. i. p. 79.) Snow does not quench thirst; on the contrary, it augments
it; and the natives of the Arctic regions "prefer enduring the utmost extremity of this feeling,

rather than attempt to remove it by eating of snow."" When melted, however, it proves as

tficacious as other kinds of water.

2. AQUA FONTANA ;
Aqua, E ; Spring Water.—This is rain water which, having

percolated through the earth, reappears at the surface of some declivity. During
its passage it almost always takes up some soluble matters, which of course vary
according to the nature of the soil. Its constituents are similar to those of well

water.

•* For pharmaceutic use, spring water must be so far at least free of saline matter as not to
possess the quality of hardness, or contain above a GOOO'*" of solid matter."

—

Ph. Ed.

t AQUA EX FIUMINE; Aqua Fluvialis; River Water—This is a mixture of rain
and spring water. When deprived of the matters which it frequently holds in

suspension, its purity is usually considerable. The following are the solid con-

* Organic Chemistry in its .Application to .agriculture and Physiology ; edited by Lyon Playfnir, Ph. D. Lond.

a Narrative of a Second Voyage in Search of a JVorthtoest Passage ; and of a Residence in the .Arctic Regions
during the years 1829, 0*30, 1831, 1832, and 1833, p. 366. Lond. 1835.
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stituents of the watRrs of the Thames and Colno, at different localities, accordinr
to the analyses' of Mr. R. Phillips:—

*

QUANTITY OF WATER.

1 Gallon=10 lbs. Avoirdupois, at

62" F.

or 70000 grs Avoirdupois.

Carbonate of Lime -

Sulphate of Lime
Chloride of Sodium -

Oxide of Iron - - -

Silica

Mugnesia . . . .

Carbonaceous matter

Solid mutter held in solution

Mechanical impurity - -

THAMES WATEPv.

Brentford.l Barnes.

Source of
]
Source of

the Grand
,

the West
Junction j Middlesex
Water Water
Works

I

Works
Company. Company

Grs.

16-000

3-400

Very
minute
portions,

19-400

0-368

Total solid matter I 19-768

Gri=.

16-900

1-700

Ditto.

18-600

0-368

18-968

Chelsea.

Source of
the

Chelsea
Water '

Works
Compatiy.

Grs.

16-500

2-900

Ditto.

COLNE WATER.

Otterpool.

Spring
near

Bushey.

Grs.

18-800

2-500

Ditto.

19-400

0.238

21-300

0-185

Main
Spring

valley that
supplies

I

Itself.

iheColne.

Grs.
'

19-300

2-500

Ditto.

21800
0-262

19-638 21-485
i
22 062

Grs.

18-100

3-200

Ditto.

21.300

0.126

21 •4-26

No notice is taken in these analyses of the gaseous constituents (air and carbonic acid) of

river water.

4. APA EX PUTEO; Aqua Puteana ,- Well Water.--Thxs is water obtained by
sinking wells. As it is commonly raised by means of a pump, it is frequently

called inimp water. The constituents of ordinary well water are similar to those

of river water above mentioned; but the earthy salts (especially the sulphate of

jime) are found in much larger quantity. It usually decomposes and curdles

soap, and is then denominated hard water, to distinguish it from river and other

waters, which are readily miscible with soap, and which are termed soft waters.

The hardness of water depends on earthy salts, the most common of which is

sulphate of lime. By the mutual action of this salt and soap, double decompo-
sition is effected : the sulphuric acid unites with the alkali of the soap, setting ll-ee

the fatty acids, which unite with the lime to form an insoluble earthy soap.

Hard water is a less perfect solvent of organic matter than soft water; hence in

the preparation of infusions and decoctions, and for many econo.mical purposes,

as for tea-making and brewing, it is inferior to soft water; and, for the same rea-

son, it is improper as a drink in dyspeptic affections. Moreover, it proves

injurious in urinary deposits. The unfavourable effects of hard waters on the

animal system are especially manifested in horses. " Hard water, drawn fresh

from the well," observes Mr. Youatt, {The Horse, p. 359. Lond. 1831.) "will

assuredly make the coat of a horse, unaccustomed to it, stare, and it will not un-

frequently gripe and otherwise injure him. Instinct, or experience, has made
even the horse himself conscious of this; for he will never drink hard water if he

has access to soft; he will leave the most transparent and pure [?] water of the

well for a river, although the water may be turbid, and even for the muddiest

pool."«

Artesian Wells.— These are vertical, cylindrical borings'' in the earth, through which
water rises, by hydrostatic pressure, either to the surface {spouting or over/lowing wells), or

1 Report from the Select Committee of the House of Lords, appointed to inquire into the supply of Water to the

Metropolis, p. 01. 1840.—See also Dr. Bostock's analysis in the Report of the Commissioners appointed to inquire

into the state of the supply of Water in the Metropolis. J823.

a Som<! trainers have so much fear of hard or strange water, that they carry with them to the different courses

the water that the animal has been accustomed to drink, and that they know agrees with it.

3 For description of the mode of boring, and of the tools used, see Ure's Dictionary of Arts, Manufactures,
and Mines, p. 57. London, t83'J.
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to a height convenient for the operalion of a pump.' They have hecn denominated Artesian,

from a notion that they were first made in the district of Artois, in France. It is probable,

however, that they were known to the ancients, for a notice of them is said to occur in Olym-
piodorus." Proposals have been made for supplying London with water by these wells; which

would derive their water from the stratum of sand and plastic clay, between the London clay

and the chalk basin.a But it does not appear that a sutficicnt supply can be obtained in this

way.*

5. AQUA EX lACU; Lal^e Water.—This is a collection of rain, spring, and river

water, usually contaminated with putrefying organic matter, the ill effects of

which on the system I have before alluded to. (See p. 102.)

6. APA EX PALUDE ; Marsh Water.—This is analogous to Lake water, except

that it is altogether stagnant, and is more loaded with putrescent matter. The
sulphates in sea and other waters are decomposed by putrefying vegetable mat-

ter, with the evolution of sulphuretted hydrogen ; hence the intolerable stench

from marshy and swampy grounds liable to occasional inundations from the sea*

(Seep. 113, foot note.)

Tests of the usual Impurities in Common Waters.—The following are the

tests by which the presence of the ordinary constituents or impurities of common
waters may be ascertained :

—

1. Ebullition.—Hy boiling. Air and Carbonic Acid gas are expelled, while Carbonate of Lime
(which has been held in solution by the carbonic acid) is deposited. The latter constitutes the

fur or crust which lines tea-kettles and boilers.

2. Protosolphate of Iron.—If a crystal of this salt be introduced into a phial filled with the

water to be examined, and the phial be well corked, a yellowish-brown precipitate (sesquioxide of

iron) will be deposited in a few days, if Oxygen gas be contained in the water.

3. Litmus.—Infusion of litmus or syrup of violets is reddened by a free Acid.

4. Lime Water.—This is a test for Carbonic Acid, with which it causes a white precipitate-

(carbonate of lime) if employed before the water is boiled.

5. Chloride of Barium.—A solution of this salt usually yields, with well water, a white preci-

pitate, insoluble in nitric acid. This indicates the presence of Sulphuric Acid (which, in com-
mon water, is combined with lime.)

6. Oxalate of Ammonia.—If this salt yield a white precipitate, it indicates the presence of

Lime (carbonate and sulphate.)

7. Nitrate of Silver.—If this occasion a precipitate insoluble in nitric acid, the presence of

Chlorine may be inferred.

8. Phosphate of Soda.—If the lime contained in common water be removed by ebullition and

oxalic acid, and to the strained and transparent water, Ammonia and Phosphate of Soda be added,

any Magnesia present will, in the course of a few hours, be precipitated in the form of the white

ammoniacal phosphate of magnesia.

9. Tincture of Galls.—This is used as a test for Iron, with solutions of which it forms an

inky liquor (tannate and gallate of iron). If the test produce this effect on the water before, but

not after, boiling, the iron is in the state of Carbonate; if after as well as before, in that of Sul-

phate. Ferrocyanide of Potassium may be substituted for galls as a test for iron, with solutions

of thesesquisalts of which it yields a blue precipitate, and with the protosalts a white precipitate,

which becomes blue by exposure to the air.

JO. Hydrosulphuric Acid {Sulphuretted Hydrogen).—This yields a dark (brown or black)

precipitate (a metallic sulphurel) with water containing Iron or Lead in solution.

n. Evaporation and Ignition.—If the water be evaporated to dryness, and ignited in a
glass tube, the presence of organic matter may be inferred by the odour and smoke evolved, as

well as by the charring. Another mode of detecting organic matter is by adding nitrate of
Jead to the suspected water, and collecting and igniting tlie precipitate; when globules of me-
tallic lead are obtained if organic matter be present. The putrefaction of water is another
proof of the presence of this matter. Nitrate of silver has been before mentioned as a test.

(See p. 250.)

' In the Penny CycloptBdia, art. .Artesian Wells, is a popular and interesting account of ttiese wells.
^ Passy, Description Oeologique du Deyartemcnt de la Seiiie Ivfericure, p. 292. Rouen, 1832.
3 See an interesting account of Artesian Wells, by Mr. Webster, in the Mhemeum for 1839, p. 131.

* Ibid. Also, Transactions of the Institution of Civil Engineers, vol. iii. part iii.

VOL. I. 22
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(3. Aqua Marina.— Sea Water.

(Aqua Maris.)

Under this head are included the waters of the ocean, and of those lakes, called

inland seas, which possess a similar composition. The Dead Sea, however, difTers

exceedingly in its nature from sea water, and may properly be ranked amongst
mineral waters.

The quantity of solid matter varies considerably in different seas, as the follow-

ing statement from Pfaff"* proves :

—

10,000 parts of Water of

The Mediterranean Sea . . . .

English Channel - ....
f
At the Island of Fohr

" " Norderney
In the Frith of Forth
At Ritzebiittel

' At the Apenrade, in Sleswick

At Kiel, in Holstein

At Doberan, in Mecklenberg
At Travemiinde
At Zoppot, in Mecklenberg
At Carlshamm

German Ocean

Baltic Sea ,

Solid Constituents.

410 grs.

380 «

345 "

342 "

312 «

312 «

216 "

200"
168 "

167 "

76 «

66 «

We shall not be far from the truth if we assume that the average quantity of

saline water is 3| per cent. ; and the density about 1-0274.

The composition of sea water varies in different localities, as the following ana-
lyses^ show :

—

Sea Water. Of the English Channel. Mediterranean.

(Schweitzer.) (Laurens.)

Grains. Grains.

Water .... 964-74372 . - 959-26
Chloride of Sodium . 27-05948 . . 27-22

« " Potassium . 0-76552 . 0-01
" " Magnesium 3-66658 . 6-14

Bromide of Magnesium 0-02929 . -_
Sulphate of Magnesia - 2-29578 . 7-02

" Lime 1-40662 . 015
Carbonate of Lime 0-03301 and Magn esia 0-20

1000-00000 1000-00

Iodine has been found in the Mediterranean by Balard.

Physiological Uses and Effects.—Sea water, taken internally, excites thirst,

readily nauseates, and, in full doses, occasions vomiting and purging. The re-

peated use of it, in moderate doses, has been found beneficial, on account of its

alterative and resolvent operation in scrofulous affections, especially glandular

enlargements and mesenteric diseases. Its topical action is more stimulant than
common water. It is used as an embrocation in chronic diseases of the joints.

Employed as a bath, it more speedily and certainly causes the reaction and glow ;

and, consequently, the sea-water bath may be used for a longer period, without

causing exhaustion, than the common water bath. It is a popular opinion, which

' Schwartze's AllgcmAne und specielle Heilquellenlehre, 2te Abt. S. 186. Leipzig, 1839.
1 Und. and Edinb. Phil. Mag. vol. xv. p. 51, July, J839. Also, Graham's Elements of Chemistry,

p. 266,
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is perhaps well founded, that patients are less likely to take cold after the use of

salt water as a bath, than after the employment of common water.*

From sea-water is procured Sulphate of Magnesia.

BALNEUM MARIS FACTITIUM; Artificial Sea-Water Bath.—k solution of one

part of common salt (Chloride of Sodium) in thirty parts of water is a cheap sub-

stitute for a sea-water bath. When, however, a more faithful imitation of sea-

water is desired, the following formula^ may be used :—Common Salt, 390 grs.

;

Crystallized Sulphate of Soda, 172 grs.; Crystallized Chloride of Calcium, 36

grs. ; Crystallized Chloride of Magnesium, 144 grs. ; Water, 1 wine quart. If to

these, 1 grain of Iodide of Potassium, and the like quantity of Bromide of Potas-

sium be added, the imitation will be still more faithful.

7. Aquae Mi nerales. — Mineral Waters.

History.—Mineral waters were known to mankind in the most remote periods

of antiquity, and were employed, medicinally, both as external and internal

agents, for the prevention, alleviation, and cure of diseases. Homer {Iliads xxii.

147.) speaks of tepid and cold springs. The Asclepiadete, or followers of iEscu-

lapius, erected their temples in the neighbourhood of mineral and thermal waters.

(Sprengel, Hist, de Medec. par Jourdan, t. 1*% p. 144.) Hippocrates (De aeribuSy

aquisy locis,) speaks of mineral waters, though he does not prescribe them when
speaking of particular diseases. Pliny [Hist. Nat, lib. xxxi.,) notices their medi-

cal properties.

Natural History.—The principal source of mineral waters is the atmosphere,

from which water is obtained in the form of rain, snow, hail, and dew, and which,

after percolating a certain portion of the earth, and dissolving various substances

in its passage, reappears on the surface, at the bottom of declivities, (spring water,)

or is procured by sinking pits or wells, {ivell water.) But springs are sometimes

observed under circumstances which are inconsistent with the supposition of their

atmospheric origin. "The boiling springs which emerge on the verge of per-

petual snows, at an altitude of 13,000 feet above the level of the sea, as in the

Himalayahs, cannot be derived from the atmosphere, not to mention the peculiar

relations of the Icelandic Geysers." (Gairdner's Essay on Mineral and Ther-

mal Springs, p. 289.) Other sources, therefore, have been sought for, and the

writer just quoted enumerates three ; viz. the focus of

volcanic activity, the great mass of the ocean, or other

masses of salt water and subterranean reservoirs.

Considered with reference to their temperature, mi-

neral waters are divided into cold and Jiot, The hot

or thermal waters are those which possess a tempe-

rature more or less elevated above the mean of the

latitude or elevation at which they are found, and the

changes of which, if any, observe no regular periods

coincident with the revolutions of the seasons. Three
causes have been assigned as the source of the heat

of mineral waters; viz. volcanic action, now in exist-

ence ; volcanic action, now extinguished, but the effects

of which still remain ; and a central cause of heat,

which increases as we descend from the surface to the

interior of the earth. (Gairdner, op. cit.)

New Geyser. The Geyscrs, or boiling springs of Iceland, are

»On the medicinal properties of sea-water, consult Logan's Observations on the Effects of Sea-Water inSeurvy
and Scrofula, Lond. 1770; and Dr. R. White, on The Use and Muse of Sea- Water, Lond. 1775.

» This formula agrees with that given by Soulieiran, {J^ouveau Traite de Pharmacie, p. 663, t. 2me, ed. 2nde,
Parii", 1840,) and which is founded on Marcel's analysis of sea-water.

Fig. 45.
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evidently connected with volcanic action. They are intermittent fountains, which
throw up boiling water and spray to a great height into the air.^

The origin of the saline and other constituents is another interesting topic of
inquiry connected with the natural history of mineral springs. As water in its

passage through the different strata of the earth must come in contact with various
substances which are soluble in it, we refer certain constituents of mineral waters
to solution and lixiviation merely : as chloride of sodium, carbonates of lime and
magnesia, iodides and bromides of sodium and magnesium, iron, silica, &c. Che-
mical action must, in some cases, be the source of other constituents. Thus,
sulphuretted hydrogen is probably produced by the action of water on some me-
tallic sulphuret (especially iron pyrites) ; sulphurous and sulphuric acid, from the

oxidation and combustion of sulphur, free or combined. The carbonic acid found
in the acidulous or carbonated waters is referrible to the decomposition of carbo-
nate of lime, either by heat, or by the action of sulphuric acid. Hydrochloric
acid is doubtless produced by the decomposition of some chloride or muriate,

(probably chloride of sodium or sal ammoniac.) Carbonate of soda must also be
considered as the product of some chemical process; thus, that found in the natron
lakes of Egypt is supposed to be formed by the action of chloride of sodium on
carbonate of lime. (Berthollet, E&sai de Statique Chimiqiie^ \^^ part. p. 406.)
"The different orifices of the Karlsbad Sprudel discharge annually about 13,000
tons of carbonate of soda, and 20,000 of the sulphate, in the crystallized state;"

(Gairdner, op. cit. p. 325 :) but a " very simple calculation is sufficient to show
that the Donnersberg alone, the loftiest of the Bohemian Mittelgebirge, a cone of
clinkstone 2,500 feet in elevation, contains soda enough to supply the Karlsbad
waters alone for more than 30,000 years." (Ibid. p. 338.)

Division and Properties.—Mineral waters may be classified according to their

temperature, their chemical composition, or their medicinal properties. But
hitherto no satisfactory classification has been effected by any of these methods,

nor, perhaps, can it be formed. The most convenient arrangement is that founded

on chemical composition, and which consists in grouping mineral waters in four

classes.

CIiiLSS l.-CHAIiVBSATS OR FERRUGIN'OirS WilTERS.
(Aquae ferruginosea? seu martiales.)

These are mineral waters whose predominating or active principle is Iron. Most
mineral waters contain this metal, but the term chalybeate is not applied to them
unless the quantity of iron be considerable in proportion to the other constituents.

These waters have an inky or styptic taste, and become purplish-black on the

addition of tannic or gallic acid, (or substances, as galls and tea, which contain

one or both of these acids.) Waters which contain the protosalts of iron, yield,

on the addition of ferrocyanide of potassium, a white precipitate, which becomes
blue by exposure to the air. Those which contain the sesquisalls of iron give a
blue precipitate with ferrocyanide of potassium, and become red on the addition of
sulphocyanide of potassium.

Chalybeate waters are of two kinds, carbonated and sulphated.

Order 1. Carbonated Chalybeate Waters.—These waters contain the carbonate of
the protoxide of iron. By exposure to the air, or liy boilings, they attract oxygen, evolve carbonic
acid, and deposit the whole of the iron in the form of sesquioxide.
When the carbonate of iron is associated with a large quantity of carbonic acid, which

renders the waters brisk, sparkling, and acidulous, they are denominated highly curhdnated
or acidulo-carbonated chalyheates, or acidulo-ferruginous waters. The Spa and Pyrmont waters
are of this kind. When, liowever, the quantity of carbonic ncid is not large, and the v/aters

do not sparkle in the glass, they are termed simply carbonated chalyheates, or, from the earthy
and alkaline salts which they contain, saline carbonated chalyheates. The waters of Tun-

* For farther information concerninfr tliem, I must refer to Sir G. S. Mackenzie's Travels in Iceland dnrinff
the Summer of 1810, Edinb. 181J ; and to Barrow's Fisit to Iceland, by way of Tronyem, Sec, in the Summer of 1834.
Lend. 1835.
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bridge Wells, Oddy's saline chalybeate at Harrowgate, and the Islington Spa near London, are bf
tliis kind.
Order 2. Snlpliatecl Chalybeate*.—These contain sulphate of iron. Neither exposure to

the air, nor boiling, urecipitatcs all the iron, and in this respect the sulphated chalybeates are dis-

tinguished from the carbonated ones. Some of them contain sulphate of alumina, and are deno-
minated aluminous sulphated chalybeates. Of these the Sand Rock Spring, in the Isle of Wight,
the Strong Moffat Chalybeate, Vicar's Bridge Chalybeate, and the Passy waters, are examples.
The waters of Buckowina, in Silesia, are of this kind ; but they contain also chloride of iron.

Those sulphated chalybeates which arc devoid of sulphate of alumina, may be termed simply
sulphated chalybeates.

The Chalybeate waters operate in a similar manner to the other ferruginous

compounds hereafter to be noticed. They are stimulant, tonic, and astringent.

By repeated use they cause blackening of the stools. The acidulated carbonated

chalybeates sit more easily on the stomach than other ferruginous agents, in con-

sequence of the excess of carbonic acid which they contain. The aluminous

chalybeates are very apt to occasion cardialgia, especially if taken in the undiluted

state. The use of this class of waters is indicated in cases of debility, especially

when accompanied with that condition of system denominated anaemia. They
have long obtained a high celebrity for the relief of complaints peculiar to the

female sex. Their employment is contra-indicated in plethoric, inflammatory,
and febrile conditions of system.

CIiASS 2.—SUIiFHUREOUS OR HEPATIC ^DVATERS.
(Aquae Sulphureie seu HepalicK.)

These waters are impregnated with hydrosulphuric acid (sulphuretted hydro-
gen) ; in consequence of which they have the odour of rotten eggs, and cause
black precipitates (metallic sulphurets) with solutions of the salts of lead, silver,

copper, bismuth, &c. Those sulphureous waters which retain, after ebullition,

their power of causing these precipitates, contain a sulphuret (hydrosulphuret) in

solution, usually of calcium or sodium. All the British sulphureous waters are
cold, but some of the continental ones are thermal. The most celebrated sul-

phureous waters of England are those of Harrowgate ;* those of Scotland are

Mofl^at and Rothsay ; of the continent, Enghein, Bareges, Aix, Aix-la-Chapelle,

and Baden.

DR. M. GAIRDNER'S TABLE OF THE aUANTlTY OF SULPHURETTED HYDROGEN IN
SULPHUREOUS WATERS.

Cubic inches
100 Cubic inches of the water of of Oas. Authority.

r Bareges in the Pyrenees, contains 20 Liidemann.
Cauterets in ditto 50-0 Ditto.

St. Sauveur in ditto 16-6 Ditto.

TncRMir J Schinznach in C. Aargau in Switz 30-11 Peschier.iHEKMAL < Aachen ill the Lower Rhine 45 78 Monheim.
Warmbrunn in Silesia 17-17 Osann.
Landeck in county of Glatz 14-88 Ditto.

Baden near Vienna 11-83 Ditto.

Harrowgate in England (old well) 5-94 Scudamore.*
Moffat in Scotland 7-58 Thomson.
Strathpeffer in ditto (upper well) 9-44 Ditto.

Enghein in France l-()0 Longchamps.
Nenndorff in Hesse 40-90 Osann.
Winslar in Hanover 51-51 Ditto.

Eilseii in Lippe 27-21 Ditto.
Cold ^ Mein berg in ditto 3091 Ditto.

Weilbach in Nassau 2232 Ditto.'

Berka in Thuringia 20-60 Ditto.

Bockietin Franconia 1717 Ditto.
Doberan in Mecklenburg 1820 Ditto.
Benlheim in Germany 15"45 Ditto. «

Sironabad in Hesse 2*63 Biichner.

I.
Dinkhold in Nassau 8-6 Kolb.

1 See Dr. A. Hunter's Treatise on the Mineral Waters of Harrowgate. Lond. 1830.
> I have not admitted the waters of Cheltenham into this lipt, in consequence of the extreme inconstancy of

the sulphureous impregnation. Other reasons, however, render it very doubtful if any of the analyses of some
of the recent springs represent their nofitraZ composition.—M. G.

» 30 9 Creve ^St^fffs J^Tassau, p. 577).—M. G.
22*
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The general operation of these waters is stimulant, and is adapted for chronic

complaints.^ They are supposed to possess a specific power over the cutaneous

and uterine systems. They are employed both as external and internal agents ;

in chronic skin diseases (as lepra, psoriasis, scabies, pityriasis, herpes, &c.)

—

in derangements of the uterine functions (amenorrhoea and chlorosis)—in old

syphilitic cases—in chronic rheumatism and gout, and in other diseases in which
sulphur and its compounds have been found serviceable, and which will be noticed

hereafter. On account of their stimulant effects, they are contra-indicated in all

plethoric and inflammatory conditions of the system, and their employment
requires caution, especially in weak and irritable constitutions.

ciiAss 3.-ii.czDxri:iOus or carboxtated vtaters.
(Aquae Acidulae.)

These waters owe their remarkable qualities to carbonic acid gas, which gives

them an acidulous taste, a briskness, a sparkling property ; and the power of red-

dening litmus slightly, but fugaciously, and of precipitating lime and baryta

waters. When they have been exposed to the air for a short time, this gas

escapes from them, and the waters lose their characteristic properties.

Most mineral and common waters contain a greater or less quantity of free

carbonic acid. Ordinary spring or well waters do not usually contain more than

three or four cubic inches of carbonic acid gas in 100 cubic inches of water. Dr.

Henry found, in one experiment, 3'38 inches. (Thomson's System Chem. vol.

iii. p. ] 93, 6th edit.) But the waters called acidulous or carbonated contain a

much larger quantity. Those which have from 30 to 60 cubic inches of gas are

considered rich ; but the richest have from 100 to 200 or more inches. (Gaird-

ner, op. cit. p. 30.) Alibert (^Nouveaux Elemens de Therapeutique^ torn. 3™',

jp. 517, S'"* ed.) states that the waters of Saint-Nectaire contain 400 cubic inches

)in 100 of the water.

Most of the waters of this class contain carbonate or bicarbonate of soda : these

are termed acidulo-alkaline. The Sellers'' (often called Seltzer), Altwasser, Saltz-

brunn, Reinerz, and Pyrmont, waters are of this kind. Frequently they contain

•carbonate of the protoxide of iron also : they are then termed the acidulous carbo-

nated chalybeates, which have been already noticed.

The only acidulous or carbonated spring in Great Britain is that of Ilkeston,

near Nottingham, and which has been described by Mr. A. F. A. Grooves [Account

of the Medicinal Water of Ilkeston, 1833.) and by Dr. T. Thomson [Cyclopcedia

of Practical Medicine, art. Waters, Mineral.)

' See some Observations on the Efficacy of Sulphureous Waters in Chronic Complaints, by Dr. J. Armstrong,
in his Practical Illustrations of the Scarlet Fever, 2d ed. liOnd. 1818.

«See some Experiments relative to the Analysis and Virtues of Seltzer Water, by Dr. Brocklesby, in the

Medical Observations and Inquiries, vol. iv. p. 7, 2d ed. Lond, 1772.
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Br. M. Gairdnerh Table ofthe Quantity of Carbonic Acid in Acidulous Waters,

Thermal

Cold,

Cub. inches

100 Cubic inches of Water of of Gas.

( Bath in England, contains 416
Bristol in do 1299
Buxton in do 0.649

St. Nectaire in France 400-0

Karlsbad in Bohemia 1100
Ciurgitello in Ischia 8914
Carratraca in Spain 10-70

Maschuka in the Caucasus 60-9

Eisenberg in do 32-7

Petersquellen in do 2-0

Schlengen bad in Nassau (Schachtbrun) 6

Ems in do. (Kriinchesquelle) 599
Ditto (at Wall of Lahn) 421
Wiesbaden in do. (No. 1.) 197

Tunbridge in England 3-485

Harrowgate in do. (old sulphur well). . . 4125
Cheltenham in do. (old well) 1250
Pilcailhly in Scotland 3463
Andabra in France 100-0

Enghien les Bains in do 0-674

Godelheim in Germany 224-9

Cudowa in county of Glatz.. 202-6

Pyrmont in Germ'any 151-i

Konigswarlh in Bohemia 1391
Schwalheim in the Wetterau 1290
Booklet in Franconia 112-5

Franzensbad in Bohemia 88.67
Geilnau on the Lahn 163-2

Fachingen on do 134-8

Selters in Nassau (Nieder) 1087
Liebenstein in Thuringia 109-9

Tarasp in Switzerland 109-9

Kissengen in Germany ^ 8585
Imnau in Wurtemburg 89-28 '

Alexandersbad 9409
Bilin in Bohemia 74-69

Schwalbach in Nassau 7383
Spaa in Germany 7445
Ballston, State of New York 3000
Kislawodsk in the Caucasus 151-2

Dinkhold in Nassau 1439
Oberlahnstein in do 55-6

Marienfels in do 92-5

Sodenindo 88-0

Cronberg in do 1062
Montabaur in do 55-8

Branbach in do. (Salzborn) 58*4

Langenschwalbach (Weinbrunn) 89-1

Marienbad in Bohemia (Kreutzbr) 125-0

Saidschiitz in do 209
Piillnas in do 6-9

Temp. Authority.

114° F. Phillips.

74 Carrick.
82 Scudamore.
75 Aliberl.*

165 Ber/elius.

122 Giudice.''

66 Alibert.

118 Herrman.
103 Ditto.

195 Ditto,

87 Kastner.
86 Ditto.

123 Ditto.

158 Ditto.

Scudamore.*
Ditto.

.. Fothergill, 1788.
•• Murray.

Berard.

Longchamps.*
.. Witting.

Mogalla.
Brarides.

Wetzler.
' ., Wurzer.
.. Vogelraann.
.. Trommsdorff.
.. Bischof.

.. Ditto.

.. Ditto.

Trommsdorff
Capeller.

Vogel.

.. Kielmayer.
Hildebrandt.
Reuss.
Rube.

., Monheim.

.. Hosack.
.. Hermann.
.. Kolb.
.. Am burger.

Kastner.

.. Meyer.
,. Ditto.

.. Jacobi.

.. Bruckmann.

.. Kastner.

.. Struve.
Ditto.

Ditto.*

Those acidulous waters which owe their medicinal activity principally to the

carbonic acid which they contain, act chiefly on the digestive, renal, and nervous
systems; but their effects are transient. They are cooling, refreshing, and exhi-

larating, and frequently relieve nausea. They augment and alter the renal secre-

tion. Sometimes they occasion a sensation of fulness in the head, or even pro-

duce slight temporary intoxication. They are used in some disordered conditions

of the digestive organs, especially when connected with hepatic derangement, in

• I have astoimed the coldest spring to be that which contains this large quantity of gas, which is not par-
ticularly specified ; there are seven springs, ranging from 74°— 104° P.—M. G.

a Viaggio Medico. Half of the acid escapes at 144°, and the whole at 167°.—M. G.
» After being heated to 144° F. it contained 2-736.—M. G.
* Parts by weight in 10,000 of water.—M. G.
» In til these instances the carbonic acid was obtained by boiling, which expels not only the acid which ia

in an unconibined state in the natural water, but also the excess, which goes to convert the carbonates of
acidulous waters into bicarbonatea.—M. G.
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dropsical complaints, in uterine affections, and in various other cases, which will

be nnore fully noticed when treating of carbonic acid. When the acidulous
waters contain the protocarbonate of iron, their effects and uses are analogous to

those of the ferruginous springs already noticed. The acidulo-alkaline waters
are useful in the lilhic acid diathesis, in gout and rheumatism, &c. The acidulous
or carbonated waters are objectionable, on account of their stimulating effects, in

febrile, inflammatory, and plethoric subjects.

CLASS ^.-SAXiIITE -WATERS.

(Aquffi Salinae.)

These waters owe their medicinal activity to their saline ingredients ; for although

they usually contain carbonic acid, and sometimes oxide of iron or hydro-sulphuric

acid, yet these substances are found in such small quantities as to contribute very

slightly only to the medicinal operation of the water.

Saline mineral waters may be conveniently divided into five orders, founded on

the nature of the predominating ingredient.

Order 1. Purging Saline Waters.—The leading active ingredient of tlie waters of this

order is either the sulphate of soda or the sulphate of magnesia; but the chlorides of calcium and
magnesium, which are usually present, contribute to their medicinal efficacy. Those springs,

in which the sulphate of magnesia predominates, are called bitter—as those of Epsom, Scarbo-

rough,* Seidlitz, Saidschtitz, and Pullna. The springs of Cheltenham,'' Leamington,^ and Spilal,

contain sulphate of soda. In full doses the waters of this order are mild cathartics. In small

and repeated doses they act as refrigerants and alteratives. They are useful in diseased

liver, dropsical complaints, habitual constipation, hemorrhoids, determination of blood to the

head, »fec. The Karlsbad, Marienbad, and Franzensbrunn, contain carbonate as well as sulphate

uf soda.

Order 2, Saline or Brine Waters.—The characteristic ingredient of these waters is

chloride of sodium. Iodine or bromine, or both, have been recognised in some of them, and
doubtless contribute sorrrewhat to the medicinal effects. The most important brine springs of
England are those of Middlewich and Nantwich, in Cheshire; Shirley wich, in Staffordshire; and
Droitwich, in Worcestershire. The springs of Ashby-de-la-Zouch, in Leicestershire, contain,

besides chloride of sodium, a considerable quantity of chloride of calcium. Taken in large

quantities, saline or brine waters are emetic and purgative. In small but continued doses they

act as alteratives, and are supposed to stimulate the absorbent system. They have been princi-

pally celebrated in glandular enlargements, especially those which are of a scrofulous nature.

The waters of Wisbaden, Baden-Baden, and Bourbonne, are thermal saline waters. The water

of the Dead Sea may be arranged among saline mineral waters.

Order 3. Calcareous Waters.—Those saline mineral springs whose predominating con-

stituent is either sulphate or carbonate of lime, or both, are denominated calcareous waters.-

The Bath, Bristol, and Buxton thermal waters are of this kind. When taken internally, their

usual effects are stimulant (both to the circulation and the urinary and cutaneous secretions),

alterative, and constipating; and are refcrrible, in part, to the temperature of the water, in

part to the saline constituents. Employed as baths, they are probably not much superior to

common water heated to the proper temperature; but they have been much celebrated in the

cure of rheumatism, chronic skin diseases, &,c. Bath water"* is generally employed, both as

a bath and as un internal medicine, in various chronic diseases admitting of, or requiring, the

use of a gentle but continued stimulus; as chlorosis, hepatic affections, gout, rheumatism,
lepra, «fe.c. Buxton water, taken internally, has been found serviceable in disordered condi-

tions of the digestive organs, consequent on high indulgence and intemperance; in calculous

complaints, and in gout; employed externally, it has been "principally celebrated in rheuma-

' See Dr. Short's J^atural, Experimental, and Medicinal History of the Mineral Waters of Derbyshire, Lincoln-
shire, and Yorkshire, particularly of Scarborough. Lond. 1734.

a See Dr. Scudamore on Cheltenham Waters, in his work on Mineral Waters before quoted.—Also Macca-
be's Treatise on the Cheltenham Waters. Lond.

8 See Dr. Lamb's Analysis, in the Manchester Memoirs, vol. v.—Also Dr. Scudarnore's work before quoted
;

and Dr. Loudon's Practical Dissertation on the Waters of Leamington Spa. ]fc28.

For Hn account of the Bath waters, see Wm. Oliver, Ji Practical Dissertation on Bath Waters. Bath, 1716.

Dr. Sutherland. J^atural History, Jinalysis, and General Virtues qf the Bath and Bristol Waters. Lond. 1703.
Dr. Falconer, ./? Practical Dissertation on the Medicinal Effects of the Bath Waters. Bath, 1790.

Dr. Gibbes, ./? Treatise on the Bath Waters, 1800.—Another edition, 1812.

Dr. E. Barlow, Essay on the Bath Waters. Lond.
Mr. Spry, ji Practical Treatise on the Bath Waters. Lond. 1822.
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lism.' The water of Bristol Hot-well is taken in dyspeptic complaints and pulmonary con-

sumption."

Order 4. Alkaline Waters.—The mineral waters dcnominntcd alkaline, contain carbonate

or bicarbonate of soda as their charnclerij-tic ingredient. The springs of Teplitz, {Die Dader von

Teplitz, von A. Reuss. Teplitz, 1835.) Ems, and Vichy, (See p. 216.) belong to this order.

They pass insensibly into, and are, therefore, closely related to, the waters of the preceding

classes. Thus, springs which contain carbonate of soda, with a considerable excess of carbonic

acid (as those of Carlsbad [See Kreysig's Internal Use of Waters of Carlsbad. Lond. 1824.] and
Seller,) arc denominated acidulo-alkaline, and have been already noticed among the acidvlous or

carbonated waters. Those in which carbonate of soda is associated with protocarbonate of iron

and excess of carbonic acid, have been referred to under the head of acidulous carbonated cha-

lybeates. The only waters in this country which contain carbonate of soda, are those of Mai-
vern,^in Worcestershire; and Ilkeston in Derbyshire, near Nottingham; but the quantity in both

cases is very small. The first, which is a very pure water, contains only 0*61 parts of the car-

bonate in 10,000 of the water, and the second 3-355 grains in an imperial gallon. For external

use, the alkaline waters are principally valuable on account of their detergent qualities. When
taken internally, they act on the urinary organs. They may be employed in calculous com-
plaints connected with lithic acid diathesis, in gout, in dyspepsia, &,c.

Order 5. Slliceons Waters.—Most mineral waters contain traces of silica, but some contain

it in such abundance that they have been denominated siliceous. Thus, in the boiling springs of
Geyser and Reikum, in Iceland, it amounts to nearly one-half of all the solid constituents. In
these waters the silica is associated with soda (silicate of soda), sulphate of soda, and chloride of
sodium."* I am unacquainted with their action on the body. It is probably similar to that of the
alkaline waters.

For the following table of the composition of some of the most celebrated mine-
ral waters, I am indebted to Dr. Gairdner's work :s

—_———

—

' '

» On the Buxton Waters see an anonymous Treatise on the J^ature and Virtues of Buxton Water. Lond.
1761; Dr. G. Pearson's Observations and Experiments for investigating the Chemical History of the Tepid Springs
at Buxton, Lond. 1784; Dr. James Denman's Observations on the Effects of Buxton Water, Lond. 1793; Mr. W.
H. Robertson's Medicinal Property of Buxton Water, Lond., and Sir. C. Scudamore's work already quoted.

n Consult Dr. Carrick's Dissertation on the Chemical and Medical Properties of the Bristol Hotwell Water.
Bristol, 1797.

3 For an account of the Malvern waters, see Dr. J. Wall's Experiments and Observations on the Malvern
Waters. Worcester, 17G3; Dr. M. Wall's Malvern Waters. Oxford, 1806 ; ahd Mr. Addison's Dissertation on the
J^ature and Properties of the Malvern Water. Lond. 1828.

« See Dr. Black's analysis, iu the Trans, of the Royal Soc. of Edin. vol. jii. ; also Faraday's, in Barrow's Visit
to Iceland.

» Essay on the J^atural History, Origin, Composition, and Medicinal Effects of Mineral and Thermal Sprinffs,
Lond. 1832.

» * ^ ^ j
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For farther details, respecting mineral waters in general, the reader is referred

to the following works :

—

Dr. J. Rutty, Methodical Synopsis of Mineral Waters. Lond. 1757.
Dr. D. Munro, Treatise on Mineral Waters. Lond. 1770.
Dr. W. Saunders, Treatise on the Chemical History and Medical Powers of some of the most

celebrated Mineral Waters. Lond. 1800.
C. F. Moscli, Die Bdder und Heilbrunen Deutschlands und der Schweiz. Leipzig, 1819.
Alibert, Precis historique sur les Eaux Minerales. Paris, 1826. Also, in his Nouveaux

EUmens de Therapeutique, 3""" torn. S""* ed. Paris, 1826.
E. Osann, Physikalish-medicinische Darstellung der bekannten Heilquellen der vorzuglichsten

Lander Europa's. Berlin, l«r Theil, 1829. 2«r Theil, 1822.

Df. T. Thomson, Cyclopeedia of Practical Medicine, art. Waters, Mineral, vol. iv. Lond. 1835.
Mr. Lce, An Account of the most frequented Watering Places on the Continent. Lond. 183H.
Patissier et Bourtron-Charrard, Manuel des Eaux Mindrales Naturelles, 2"''" ed. Paris, 1837.
Dr. A. B. Granville, The Spas of Germany, Lnnd. 1837. 2"'i ed. 1838.

G. W. Schwartze, Alljemeine und specielle Heilquellenlehre, Leipzig-, 1839.

Mr. Lee, Principal Baths of Germany, 1840. *

Dr. J. Johnson, Pilgrimage to the Spas. Lond. 1841.

Dr. A. B. Granville, The Spas of England, Northern, Midland, und Southern. 1841.

ARTIFICIAL MINERAL WATERS.—In this country the demand for artificial mineral
waters is exceedingly limited, and I do not, therefore, think it necessary to enter

into any details respecting their manufacture; but shall content myself with refer-

ring those interested in the matter to the works of Soubeiran* and Guibourt^ for

full details.3

3. AC'IDUM HYDROCHLO'RICUM.—HYDROCHLORIC ACID.

(Acidum Muriaticum, Muriatic Acid, U. S.)

/ History and Synonymes.—Liquid hydrochloric acid was probably known to

Geber, the Arabian chemist, in the eighth century. The present mode of obtain-"

ing it was contrived by Glauber. Some modern chemists term it chlorhydric acid,

Scheele, in 1774, may be regarded as the first person who entertained a correct

notion of its composition. To Sir H. Davy we are principally indebted for the

establishment of Scheele's opinion.

Natural History.—It is found in both kingdoms of nature.

et. In the Inorganized Kingdom,—Hydrochloric acid is one of the gaseous products of vol-

canoes. Combined with ammonia, we find it in volcanic regions.

yS. Ix THE Organized Kingdom.—Free hydrochloric acid is an essential constituent of the

gastric juice in the human subject. Hydrochlorate of ammonia (sal ammoniac) was found, by
Berzelius, in the urine. Chevreul states he detected free hydrochloric acid in the juice of Isalis

tinctoria.

1. Gaseous Hydrocliloric Acid.

Preparation.—Hydrochloric Acid, in the gaseous state, is procured by the

action of oil of vitriol on dried chloride of sodium. The ingredients should be

introduced into a tubulated retort, the neck of which is lined with bibulous paper,

and the gas collected over mercury. Or they may be placed in a clean and dry

oil flask, and the gas conveyed, by means of a glass tube curved twice at right

angles, into a proper receptacle, as a bottle, from which the gas expels the air by
its greater gravity.

In this process, one equivalent or 60 parts of chloride of sodium react on one
equivalent or 49 parts of the protohydrate of sulphuric acid (strong oil of vitriol),

and produce one equivalent or 37 parts of hydrochloric acid (gas), and one equi-

valent or 72 parts of the sulphate of soda.

1 iN'ouveau Traiti de Pharmacie, t. ii. 2nde 6dit. Paris, 1840.
f* Pharmacopee Raisonnee, ou Traiti de Pharmacie pratique et theorique, par N. E. Henry et G. Guibourt. 3mft

6ilit. revue el considerablcnient augmenlfie par N. J. B. G. Guibourt. Paris, 1841.—The Codex Pharmacopee
Frav^aise also contains tormulaj for the preparation of artificial mineral waters.

3 Tlie manufacture of Sodiac and Magnesian Waters will be described hereafter.
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MATERIAL!). COMPOBITtUN.

1 eq. Chloride [I eq. Chlorine 36'

Sodium.. 60 \ I eq. Sodium 34

1 eq. Liquid 5 1 e?- »'«'«' 9
1 \

"^^^^- l
Sulph Acid 49i

, / ^ , , }
^O^yg"'*'

^^•^
i 1 eq. Sulphuric ^cid 40.

109 109

PR0D0CT8.

1 eq. Hydrochloric Acid 37

1 eq. Sulphate Soda 72

109

Properties.—It is a colourless invisible gas, fuming in the air, in consequence
of its affinity for aqueous vapour. It is rapidly absorbed by water. Its specific

gravity is, according to Dr. Thomson, 1-2S47 [1-269 Berzelius.] It ha.s a pun-
gent odour and acid taste. Under strong pressure (40 atmospheres) it becomes
liquid. It is neither combustible nor a supporter of combustion. When added to

a ba.se (that is, a metallic oxide,) water and a chloride are the results. The
atomic weight of hydrochloric acid is 37 [36.47 Berzelius; 36-42 Turner.]

Characteristics.—Hydrochloric acid gas is known by its fuming in the air, by
its odour, by its reddening moistened litmus paper, by its forming white fumes
with the vapour of ammonia, and by its action on a solution of nitrate of silver,

as will be mentioned when describing the liquid acid.

Composition.—The composition of this gas is determined both by analysis and
synthesis. Thus, one volume of chlorine gas may be made to combine with one
volume of hydrogen gas, by the aid of light, heat, or electricity, and the resulting

compound is two volumes of hydrochloric acid gas. Potassium or zinc heated in

this acid gas, absorbs the chlorine and leaves a volume of hydrogen.

Constituents. Results.

leq.
Clilor.

= 3()

l.eq.
Hydr.

=
leq.

Hydro-
chloric

acid gas.
= 37

Chlorine 1

Hydrogen 1

^toms. Eq. Wt. Per Ct. p-gi gp^ g^^
Chlorine gas i 2-597.297

2-702

Hydrochl.
Acid .

.

Hydrogen gas. .. 1 .... 0-0694

Hydrochloric Acid
,

gas
!

1 . . . . 2-2847

Physiological Effects, a. On Vegetables.—Mixed with 20,000 times its

volume of atmospheric air, this gas is said, by Drs. Christison and Turner,

(Christison's Treatise on Poisons,) to have proved fatal to plants, shrivelling and
killing all the leaves in twenty.four hours. But according to Messrs. Rogerson,

{London Medical Gazette, vol. x. p. 312,) it is not injurious to vegetables when
mixed with 1500 times its volume of air. Dr. Christison ascribes these diffe-

rent results to Messrs. Rogerson having employed jars of too small size. We
have good evidence of the poisonous operation of this gas on vegetables in the

neighbourhood of those chemical manufactories in which carbonate of soda is

procured from common salt. The fumes of the acid which issue from these

works have proved so destructive to the surrounding vegetation, that in some
instances the proprietors have subjected themselves to actions at law, and have

been compelled either to pay damages, or to purchase the land in their imme-
diate vicinity.

/3. On Animals this gas acts injuriously, even when mixed with 1500 times its

volume of atmospheric air. Mice or birds introduced into the pure gas, struggle,

gasp, and die within two or three minutes. Diluted with atmospheric air, the

effects are of course milder, and in a ratio to the quantity of air present. In

horses it excites cough and difficulty of breathing. When animals are confined

in the dilute gas, in addition to the laborious and quickened respiration, convul-

sions occur before death. Messrs. Rogerson slate, that " in a legal suit for a

general nuisance, tried at the Kirkdale Sessions-house, Liverpool, it was proved

that horses, cattle, and men, in passing an alkali-works, were made, by inhaling this

VOL. I. 23
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gas, to cough, and to have their breathing much affected. In the case of White-
house V. Stevenson, for a special nuisance, lately tried at the Staffordshire assizes,

it was proved that the muriatic acid gas from a soap manufactory destroyed vege-

tation, and that passengers were seized with a violent sneezing, coughing, and
occasional vomiting. One witness stated, that when he was driving a plough,
and saw the fog, he was obliged to let the horses loose, when they would gallop

away till they got clear of it." It acts as an irritant on all the mucous mem-
branes.

y. On Man this gas acts as an irritant poison, causing difficult respiration,

cough, and sense of suffocation. In Mr. Rogerson's case it caused also swelling

and inflammation of the throat. Both in man and animals it has appeared to

produce sleep.

The action of hydrochloric acid gas on the lungs is injurious in at least two
ways : by excluding atmospheric air, it prevents the decarbonization of the blood :

and, secondly, by its irritant, and perhaps also by its chemical properties, it alters

the physical condition of the bronchial membrane. The first effect of attempting

to inspire the pure gas seems to be a spasmodic closure of the glottis. Applied
to the conjunctiva, it causes irritation and opacity.

Use.—It has been employed as a disinfectant^ but is admitted on all hands to

be much inferior to chlorine. The Messrs. Rogerson deny that it possesses any
disinfecting property. It is perhaps equally difficult either to prove or disprove

its powers in this respect. The experiments of Guyton-Morveau, in purifying

the cathedral of Dijon, in 1773, are usually referred to in proof of its disinfecting

property. If it possesses powers of this kind, they are certainly inferior to chlo-

rine, or to the chlorides [hypochlorites] of lime or soda ; but in the absence of
these, hydrochloric acid gas may be tried. In neutralizing the vapour of ammo-
nia it is certainly powerful.

Application.—In order to fumigate a room, building, or vessel, with this gas,

pour some strong oil of vitriol over dried common salt, placed in a glass capsule

or iron or earthen pot, heated by a charcoal fire or hot sand.

Antidote.—Inhaling the vapour of ammonia may be serviceable in neutralizing

hydrochloric acid gas. Symptoms of bronchial inflammation are of course to be

treated in the usual way.

2. liquid Hydrochloric Acid.

(Acidum Hydrochloricum, L. Acidum Muriaticum, E. D. (U. S.) Hydrochloric Acid, E.
Muriatic or Marine Acid ; Spiritus Salis, or Spirit of Salt.)

Preparation.—This is obtained by submitting a mixture of Common Salt

(chloride of sodium) and Oil of Vitriol to distillation in a proper apparatus, and
condensing the Hydrochloric Acid gas which passes over in water contained in

the receiver.—Manufacturers of hydrochloric acid generally employ an iron or

stoneware pot set in brickwork over a fire-place, with a stoneware head luted to

it, and connected with a row of double-necked bottles, made of the same material,

and furnished with stop-cocks of earthenware. The last bottle is supplied with a
safety tube, dipping into a vessel of water. Vj

The liquid obtained by this process is yellow, and constitutes Commercial
Muriatic Acid (Acidum Bluriaticum venale ; Hydrochloric Acid of Commerce

^

Ph. Ed.)

Since the manufacture of carbonate of soda from the sulphate of soda, and the consequent
necessity of obtaining the latter salt in large quantities, another mode of making hydrochloric

acid has been sometimes adopted. It consists in using a semi-cylindrical vessel for the retort

:

the upper or flat surface of which is made of stone, while the curved portion exposed to

the fire is formed of iron. The chloride of sodium is introduced at one end, which is then

closed by an iron nlate, perforated to allow the introduction of the leg of a curved leaden fun-

nel, through which strong sulphuric acid is poured. The funnel is then removed, and the
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aperture closed. Heat being applied, the hydrochloric acid gas is developed, and is conveyed by

u pipe into a doiible-necked stoneware bolllc, half filled with water, and connected with a row of
similar bottles likewise -containing water.

The British PharmacopcEias give directions for making hydrochloric acid. The
Edinburgh College directs the common salt to be previously purified

—

" By dissolving it in boiling water; concentrating the solution ; skimming off the crystals as

they form on the surface; draining from them the adhering solution as much as possiBle ; and,
subsequently, washing them with cold water slightly."

The London College uses Chloride of Sodium dried, Ibij. ; Sulphuric Acid,

3xx. ; Distilled Water, f3xxiv. The Edinburgh College employs equal weights

of Purified Salt, Pure Sulphuric Acid, and Water. The Dublin College orders of

Dried Muriate of Soda, 100 parts; Sulphuric Acid of commerce, 87 parts; and
Water, 124 parts. The Chloride of Sodium is to be introduced into a glass retort,

and the Sulphuric Acid mixed with part [fjxij. L.; one-third, E.; one-half, Z)./]

of the Water [and allowed to cool, £.] is then poured over the Salt ; the remainder

of the Water being placed in the receiver. Distillation is then to be effected, [by

a sand-bath, J»., or by a naked gas-flame, E.'\ so that the gas may pass over

into the Water contained in the receiver, [which is to be kept cool by snow, or a

stream of cold water, EJ] The Acid thus procured is called, by the Edinburgh
College, -Acidum muriaticum purum.
The tkeary of the above process is precisely that already explained in the manu-

facture of hydrochloric acid gas (p. 265). The salt is dried, to expel any water

which may be mechanically lodged between the plates of the crystals, and to obtain

uniform weights.

The quantity of strong sulphuric acid (SO'+HO) required to saturate 2 lbs., of

common salt is 19j?^ oz. ; so that the London College employs a sight excess

only ; whereas the Edinburgh College directs a much greater excess.

A pure muriatic acid is obtained in the manufacture of the liquid called spirit of tin. Tin is

dissolved in commercial muriatic acid, and the solution submitted to heat in green glass retorts:

pure muriutic acid distils over, and the residue in the retort constitutes spirit of tin.

Properties.—Pure liquid hydrochloric acid {itEidum hydrocldoricum purum)
is colourless, evolves acid fumes in the air, and possesses the usual characteristics

of a strong acid. It has the odour and taste of the gaseous acid. Its specific

gravity varies with its degree of concentration. The London College fixes it at

1'16,—the Edinburgh College at 1*170. It is decomposed by some metals (^. g.
zinc and iron), hydrogen being evolved, and a metallic chloride formed. It reacts

on those oxyacids which contain five equivalents of oxygen each (c. g. nitric,

chloric, iodic, and bromic acids) : the oxygen of these acids unites with the hydro-

gen of the hydrochloric acid to form water. When it acts on a metallic oxide,

water and a metallic chloride are produced.

Characteristics.—Hydrochloric acid yields, with nitrate of silver, a white, clotty,

fusible precipitate [chloride of silver)^ which is insoluble in nitric acid, soluble in

ammonia, and blackens by exposure to light. (See p. 226.) When pure, it is

without action on gold leaf, and does not decolourize sulphate of indigo. A rod
dipped in a solution of caustic ammonia produces white fumes {sal am9noniac)
when brought near strong liquid hydrochloric acid.

Composition.—Liquid hydrochloric acid is composed of i^'a^er, holding in solu-

tion hydrochloric acid gas. When its sp. gr. is 1*162, its composition, according
to Dr. Thomson,* is as follows :

—

Hydrochloric acid gas
Water - - . -

Liquid hydrochloric acid, sp. gr. 1*162, 1 - . 109 - - 100*00

* ^n Attempt to establish the First Principles of Chemistry, vol. i. p. 87. Load. 1825.

Atoms. Eq. Wt. Thomson.

1 - . 37 . - 33-95

8 - . 72 . - 66*05
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In the London Pharmacopceia it is stated that one hundred and thirty-two

grains of crystalhzed carbonate of soda, saturate 100 grains of acid, sp. gr. 1'16.

This would indicate a per-centage strength of 33-916.

Dr. Thomson's Table, exhibiting the Specific Gravity of Hydrochloric

Acid of determinate Strengths.

Atoms of Real Acid in Atoms of Real Acid in

Water to one 100 of the Specific Water to one 100 of the Specific

of Acid. Liquid. gravity. of Acid. Liquid. gravity.

6 - . 40-659 - . 1-203 14 - . 22-700 - • 1-1060

7 - - 37-000 . - 1-179 15 - . 21-512 - - 1-1008

8 - - 33-945 . . 1-162 16 - - 20-442 - - 1-0960

9 - - 31-346 - . 1-149# 17 . . 19-474 - - 1-0902

10 . - 29-134 - . 1-139 18 - - 18-590 - . 1-0860

11 - - 27-206 - . 1-1285 19 - - 17-790 - - 1-0820

12 . - 25-517 . . 1.1197 20 . . 17-051 - - 1-0780
13 - - 24-026 - . 1-1127

Purity.—Pure hydrochloric acid (acidum hydrochloricum purum) is colour-

less, or nearly so, without action on gold leaf, and, when diluted with distilled

water, is not altered by a solution of chloride of barium. Commercial hydrochlo-

ric acid [acidum hydrochloricum venale) is yellow, and contains usually sesqui-

chloride of iron and sulphuric acid ; and sometimes chlorine, nitrous acid, (or

some other oxide of nitrogen,) and perhaps bromine. The Edinburgh College

fixes its density at 1-180.

The presence of iro7i is shown by saturating the acid with carbonate of soda,

and then applying tincture of nutgalls, which produces a black tint. Another
mode is to supersaturate the liquid with ammonia or its sesquicarbonate, by which
the red or sesquioxide of iron will be precipitated.

If the liquid acid contain eaher free chlorine (or tn-mnine) it will possess the

power of dissolving leaf-gold^or even of decolourizing a small quantity of sul-

phate of indigo. A solution of protochloride of tin is the readiest test for detecting

any gold, which may be dissolved, with which it forms a purplish or blackish

precipitate.

Sulphuric acid (free or combined) may be detected by adding to the suspected

acid a solution of chloride of barium (or nitrate of baryta) : if sulphuric acid be

present, a heavy white precipitate of sulphate of baryta is procured, which is in-

soluble in nitric acid. In applying this test, the suspected acid should be previ-

ously diluted with five or six times its volume of water; otherwise a fallacy may
arise from the crystallization of the chloride of barium.

Nitrous acid (or some other oxide of nitrogen) is recognisable by protosulphate

of iron (See Nitric Acid).

Physiological Effects.—a. On Dead Animal Matter.—Very dilute hydro-

chloric acid, mixed with dried mucous membrane, has the property of dissolving

various animal substances (as coagulated albumen, fibrin of the blood, boiled

meat, &c.,) and of effecting a kind of artificial digestion of them, somewhat
analogous to the natural digestive process. (iVliiller, Elements of Physiology^

p. 544.)

/3. On Animals,—The effects of liquid hydrochloric acid on living animals

(horses and dogs) have been investigated by Sproegel, Courton, Viborg, (Wib-

mer. Die Wirkung der Arzneimittel und Gifte.) and by Orfila. [Toxicologic

Generale.) Thrown into the veins it coagulates the blood, and causes speedy

death. Small quantities, however, may be injected without giving rise to fatal

results. Thus Viborg found that a horse recovered in three hours from the

effects of a drachm of the acid diluted with two ounces of water, thrown into a

vein. Administered by the stomach to dogs, the undiluted acid acts as a power-
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ful caustic poison. Exhalations of the acid vapours take place through the mouth

and nostrils, and death is generally preceded by violent convulsions.

V. On Man.—Properly diluted, and administered in small but repeated doses^ •

hydrochloric acid produces the usual effects of a mineral acid before described,

(pp. 197, 200, 206, and 215): hence it is tonic, refrigerant, and diuretic. It

usually causes a sensation of warmth in the stomach, relaxes the bowels, and

increases the frequency of the pulse. Larger doses are said to have excited

giddiness, and a slight degree of intoxication or stupor. In a concentrated form/
it operates as a powerfully caustic poison. The only recorded cases of poisoning

by it (in the human subject) with which I am acquainted, are one mentioned by

Orfila, [Tozicolog. Generale.) and another related by my friend and former pupil,

Mr. John Quekett. {London Medical Gazette, vol. xxv. p. 285, November 15,

1839.) In the latter case, the stomach and duodenum were found, after death,

to be charred, and the gall-bladder was observed to have a green tint at the part

where it was in contact with the stomach, [from the action of the acid on the

bile?]. It is remarkable that the contents of the stomach manifested no acidity

to litmus ; nor could any chloride be recognised by nitrate of silver, either in the

decoction of the stomach and duodenum, or in the contents of the stomach. The
particular nature of the chemical changes effected by it in the organic tissues with

which it comes in contact, is not so well understood as in the case of sulphuric

or nitric acid. Its chemical action is less energetic than either of the acids just

mentioned.

Uses. a. Internal or Remote.—Hydrochloric acid has been employed in those ^

diseases formerly supposed to be connected with a putrescent condition of the

fluids ; as the so-called putrid and petechial fevers, malignant scarlatina, and ulce-

rated sore throat. It is usually administered, in these cases, in conjunction with

the vegetable tonics; as cinchona or quassia. We frequently employ it to coun-

teract phosphatic d.eposils in the urine. After a copious evacuation, it is, according

to Dr. Paris, the most efficacious remedy for preventing the generation of worms

;

for which purpose the infusion of quassia, stronger than that of the Pharmacopoeia,

is the best vehicle. It has been employed with benefit in some forms of dyspepsia./

Two facts give a remarkable interest to the employment of this acid in dyspeptic

complaints; namely, that it is a constituent of the hea^thy gastric juice; and,

secondly, when mixed with mucus, it has a solvent or digestive power in the case

of various articles of food, as before mentioned. Lastly, hydrochloric acid has ^

been used in scrofulous and venereal affections, [Lond, Medical Review^ vol. ii.
^

p. 278. Lond. 1800.) in hepatic disorders, &c.

/3. External.—In the concentrated form, it is employed as a caustic to destroy

warts, and as an application in sloughing phagedsena, though for the latter pur-

pose it is inferior to nitric acid. Van Swieten {Commentaries, Eng. Transl. vol.

iv. p. 31. Edinb. 1776.) employed it in cancrum oris; and, more recently, Bre-

tonneau* has spoken in the highest terms of its efficacy in angina membranacea,

commonly termed diphtheritis. It is applied to the throat by a sponge. Properly

diluted, it forms a serviceable gargle in ulceration of the mouth and throat. The
objection to its use as a gargle is its powerful action on the teeth : to obviate this

as much as possible, the mouth is to be carefully rinsed each time after using the

gargle. It is sometimes applied to ulcers of the throat by means of a sponge.

Water acidulated with this acid has been applied to frost-bitten parts, to chilblains,

(kc. An injection composed of from eight to twelve drops of the acid to three or

four ounces of water, has been employed as an injection in gonorrhoea. In those

forms of dyspepsia accompanied with or dependent on a deficiency of this acid

in the gastric juice, it is calculated to prove serviceable.

Administration—It is given, properly diluted, in doses of from five to fifteen

or twenty minims.

' Ruherches sur V Inflammation spiciaU du tissu muqueux, et en particulier sur la dip/Uhirite, angint maligne,

ou croup epidemique. Paris, 1826.

09 »
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Antidotes.—In a c^se of poisoning by hydrochloric acid, the antidotes are-

chalk, whiting, magnesia or its carbonate, and soap; and in the absence of these,

^oil, the bicarbonated alkalis, milk, while of egg, or demulcents of any kind. Of
course, the gastro-enteritis is to be combated m the usual way.

ACIDUM HYDROCIILORICUM DILUTUM, L. ; Acidum Muriaticum Dilutum, E.

(U. S.) (Hydrochloric Acid, fjiv. ; Distilled Water, fSxij. " The density of this

^
preparation is l-OSO," E.) (U. S.) The dose is from 3ss. to 3j. The most agree-

able mode of exhibiting it is in the infusion of roses, substituting the hydrochloric

for guiphuric acid.

4. ACIDUM HYDRIOD'ICUM.—HYDRIODIC ACID.

Dr. Buchanan [London Medical Gazette^ vol. xviii. p. 517.) has employed a

solution of this acid in water. His formula for making it is as follows:—Dis-

solve 330 grs. of Iodide of Potassium in giss. of Distilled Water, and to this add

264 grs. of Tartaric Acid, also dissolved in giss. of Distilled Water. When the

Bitartrate of Potash has subsided, strain ; and to the strained liquor add sufficient

water to make fifty drachms, (= Jvj. 3ij.)—This solution, according to Dr. Bu-

chanan, possesses all the therapeutical powers of iodine, without its irritant pro-

parties. He has given as much as Sj* of it three times a day, or 3ij. of iodine

daily. He regards 3ss. as the ordinary dose; but it would be much safer to begin

with a smaller dose.

• Order VI.—NITROGEN, AND ITS COMPOUNDS WITH OXYGEN
AND HYDROGEN.

1. NITROGEN'IUM.—NITROGEN.

History and Synonymes.—This gas was tirst recognised in 1772, by Dr.

Rutherford, who termed it mephitic air. Priestley called it phlogisticated air.

Lavoisier named it azote^ (from a privative ; and |wr], life.) Cavendish, finding it

to be a constituent of nitric acid, gave it the appellation it now usually bears, m-
,^ trogen^ (from vjr^ov, nitre ; and ysvvaw, I beget.)

Natural History.— It is found in both kingdoms of nature.

tt. In the Inorganized Kingdom.—It has not hitherto been found in non-fossiliferous rocks. It

is a constituent of coal, of nitrates, of aramoniacal salts, and of some mineral waters. It forms
. 79 or 80 per cent, of the atmosphere.

jS. In the Organized Kingdom.—It is p constituent of various vegetable principles, as the

, organic alkalis, gluten, and indigo blue; and is particularly abundant in the families Crucifera
and Fungi. It enters into the composition of most animal substances, as albumen, fibrin, gela-

tine, mucus, urea, uric acid, &c. It is found in the swimming-bladders of fishes.

Preparation.—The readiest method of procuring nitrogen is to burn a piece

of phosphorus in a confined portion of atmospheric air. The phosphorus combines
with the oxygen of the air, and forms melaphosphoric acid. The residual gas,

after being thoroughly washed, is nearly pure nitrogen.

Properties.—It is a colourless, odourless, tasteless gas ; neither combustible

nor a supporter of combustion. It neither reddens litmus, nor whitens

lime water. Its sp. gr. is 0*9722 [0*976 Berzelius.] It is very slightly

absorbed by water. Its equivalent by weight is 14 [14*19 Berzelius

;

14.15 Turner], by volume 1.

Characteristics.—Nitrogen is usually distinguished by its negative properties

just described. The only positive test for it is combining it with oxygen to form

nitric acid. This may be effected in two ways; either by electrifying a mixture

of nitrogen and oxygen, or by burning a stream of hydrogen in a mixture of

oxygen and nitrogen. The nitric acid thus produced reddens litmus, and when
absorbed by potash, may be recognised by the tests hereafter to be mentioned.

(See Nitric Acid.)

PHYsioLOGiCATi EFFECTS.—The effects of nitrogen gas on vegetables and ani-

mals are analogous to those of hydrogen before mentioned. (See p. 246.) Thus,
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when inspired, it acts as an asphyxiating agent, by excluding oxygen; when in-

jected into the blood it acts mechanically only. It is an essential consliiuenl of
the air employed in respiration.

Uses.—It has been mixed with atmospheric air, and inspired in certain pulmo-

nary affections, with the view of diminishing the stimulant influence of the oxygen,

and thereby of acting as a sedative.

2. NITROGEN'II PROTOX'YDUM.—PROTOXIDE OF NIIROGEN.

History and Synonymes.—This gas was discovered by Dr. Priestley in 1776.

He termed it dcphlogisticated nitrous air. Sir H. Davy^ called it nitrous oxide.

Its common name is laughing gas.

Natural History.—This compound is always an artificial production.

Preparation.—It is obtained by healing nitrate of ammonia in a glass retort.

Every equivalent or 80 parts of the crystallized salt are resolved into four equiva-

lents or 36 parts of water, and two equivalents or 44 parts of protoxide.

Materials.

1 eq. eryfltd.

Nitrate Am
niouia 80

(leq. JTitric ^cid

COMPOSITION.

1 eq. JVilroffen 14

Oxygen... 16.

Oxygen.. 24.

ileq.
5A\2eq.

(3eq.i

,- 5 1 eg. J\ritrogen 14'
'^' 13 eq. Hydrogen

1 eq. Water 9-

PR0DDCT9.

2 eq. Protoxide Ni-
trogen 44

3eq. Water 27

leq. Water 9

80

1 eq.
Protoxide
Nitrogen

= 22

Properties.—At ordinary temperatures and pressure it is a colourless gas,

with a faint not disagreeable odour, and a sweetish taste— It is not combustible,

but is a powerful supporter of combustion, almost rivalling in this respect oxygen
gas. Protoxide of nitrogen does not affect vegetable colours. It undergoes no
change of colour or of volume when mixed with either oxygen or the binoxide of

nitrogen.

Its equivalent by weight, is 22 [22'2 Berzelius,] by volume 1. Its

sp. gr. according to Dr. T. Thomson, is I'b^ll. When subjected to

a pressure of 50 atmospheres, at 45^ F., it is condensed into a limpid

colourless liquid.

Characteristics.—The only gas with which it is po.ssible to confound it, is

oxygen, with which it agrees in being colourless, not combustible, but a powerful

supporter of combustion, re-inflaming a
After combustion, glowing match. From this it may be

and readily distinguished by mixing it with
1 eq. Water an equal volume of hydrogen, and ex-
= ^ ploding it by the electric spark, by

which we obtain one volume or 14 parts

of Nitrogen, and an equivalent or 9 parts of water. If a taper be burnt in a jar

of this gas over water, a brown vapour {nitrous acid gas) is produced.

Composition.—It consists of one equivalent or 14 parts of nitrogen, and one
equivalent or 8 parts of oxygen; or, by measure, a volume of nitrogen and half a
volume of oxygen condensed into the space of one volume.

Jltoms. Eq. Wt. Per Cent. Davy.

Nitrogen l 14 63-6 63-3

Oxygen l 8 36-4 367

Before combustion.

Nitrogen gas 1 .

Oxygen gas 0*5

^.gr.

0-9722

0-5555

Protox. Nitrogen gas... 1 15277Protoxide Nitrogen 1 22 100-0 1000

Physiological Effects, a. On Vegetables.—Germinating seeds (peas,)
when watered with a solution of this gas, seemed unaffected by it. Plants intro-

duced into vessels filled with the gas mostly faded in about three days, and died

atJiZ^Ra^t-at^'^^ltm^'^
PAitosopAica/, cAJ^y cvnceming mtroua Oxide, or DepMogisticated mtraut JHr,
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shortly after. (Davy's Researches.) But Drs. Turner and Chrlstison did not

find that it was injurious to vegetation. (Christison, On Poisons, p. 756.)

/3. On Animals.—The effects of this gas on insects, annelides, mollusca, am-
phibials, birds, and mammals, were examined by Sir H. Davy. On all it acted

as a positive poison. Ii produced " peculiar changes in their blood and in their

organs, first connected with increased living action ; but terminating in death."

(Davy, p. 449.) Slowly injected into the veins of animals, considerable quan-
tities were found by Nysten to produce slight staggering only ; larger quantities

produced the same disorder of the nervous system noticed when the gas is re-

spired. (Recherches, pp. 77 and 78.)

y. On Man.—When inhaled, its effects on the nervous system are most re-

markable : 1 have administered this gas to about one hundred persons, and have
observed that after the respiration of it from a bladder for a few seconds, it usu-

ally causes frequent and deep inspirations, blueness of the lips and countenance,

an indisposition to part with the inhaling tube, and a temporary delirium, which
subsides in the course of three or four minutes. The sensations 'are usually

pleasing. The delirium manifests itself differently in different individuals ; as ra

some by dancing, in others by fighting, &c. In some few cases 1 have seen

stupor produced. Singing in the ears, giddiness, and tingling sensations in the

hands and feet, are sometimes experienced.

Uses.—It has been employed in some few cases only of disease. Beddoes
used it in paralysis with benefit, but found it injurious to the hysterical and ex-

quisitely sensible. (Davy's Researches, p. 542.) In a remarkable case of spas-

modic asthma, related by Mr. Curtis, {Lancet, vol. ii. for 1828 and 182y,) it

acted beneficially. In a second case it also gave relief.

A^UA NITROGENII PROTOXYDI; Protoxide of Nitrogen Water; Searle's Patent
Oxygenous Aerated Water.—At ordinary temperatures and pressures, water

dissolves about three-fourths of its own bulk of protoxide of nitrogen ; but by
pressure the quantity may of course be augmented. The patent solution is said

to contain five times its bulk of gas ; or each bottle of the liquid is stated to hold

a full quart of gas. Its effects on the system are not very marked. Sir H. Davy
drank nearly three pints of the ordinary solution in one day, and says that it

appeared to act as a diuretic; and he adds, "I imagined that it expedited diges-

tion." (Op. cit. p. 237.) The proprietor of the patent water asserts that it ex-

hilarates, and is adapted for torpor, depression of spirits, asthma, &c

3. AC'IDUM NI'TRICUM, L. E. D. (U. S.) NITRIC ACID.

History and Synonymes.—This acid was known in the seventh century to

Geber, who termed it solutive water. [Oftlie Invention of Verity, ch. xxi. and
xxiii.) The nature of its constituents was shown by Cavendish in 1785, and their

proportions were subsequently determined by Davy, Gay-Lussac, and Thomson.
It has been known by various names, as Glauber^s spirit of nitre, and aqua-
fortis.

Natural History.— It is found in both kingdoms of nature.

a.. In the Inorganized Kingdom.—Combined with potash, soda, lime, or magrnesia, it

is found on the surface of the earth in various parts of the world. The nitrates have
been found in some few mineral waters. Thus there is a district of Hungary, between
the Carpathians and the Drave, where all the springs, for the space of about 300 miles,
contain a small quantity of the. nitrate of potash. (Gairdner, On Mineral Springs,
p. 20.)

jg. In the Organized Kingdom.—Nitrate of lime has been found in Borago officinalis,

Urtica dioica, Helianthus annuus, and Parietaria officinalis. Nitrate of potash has been
delected in the roots of Cissampelos Pareira, and Geum urhanum ; in the juice of Cheli-
donium mojus ; in Apium graveolens ; and sometimes in the root of Beta vulgaris when
advanced in age. The same salt is also found in the flower of Verbascum, in the rhi-

zome of Zingiber officinale, in the fruit of Areca catechu, in the tubercle of Cyperus
esculentus, in Agaripus acris, and A. edulis.
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Preparation.—Nitric acid is prepared by submitting a mixture of Oil of

Vitriol and Nitrate of either Soda or Potash to distillation.

The apparatus used on the large scale is usually that employed in the manu-
facture of hydrochloric acid ; namely, an iron or stoneware pot, with a stoneware

head, which is connected with a row of double-necked stoneware bottles contain-

ing water. Another form of apparatus, employed by some manufacturers, is an
iron cylinder, set in brickwork over a fire-place. 168 lbs. of nitrate of potash

are introduced at one end of the cylinder, which is afterwards closed by a circular

disk of iron, peforated to allow of the introduction of a leaden funnel, through which

are poured 93 lbs. of strong sulphuric acid (sp. gr. 1'845). The funnel is then

removed, the aperture closed, and heat applied. The vapours are conveyed into

a row of five or six bottles of stoneware filled to about one-sixth of their capacity

with water. The acid obtained by this process is brown and fuming, and has a

sp. gr. of 1'45. It is called in commerce nitrous acid, ov fuming nitric acid

{acidum nitrosum ; acidum nitroso-nitricum ; acidum nitricum fumans). To
render it colourless it is heated in a glass retort, placed in a sand bath : the

vapour which escapes is passed through two stoneware bottles to save any acid

that may be expelled, and is subsequently conveyed into a chimney. The
colourless acid reniaining in the retort has a sp. gr. of from 1*38 to about 1*4,

and constitutes the nitric acid of commerce (acidum nitricum venale). The re-

sidue in the iron cylinder is a mixture of sulphate with a little bisulphate of

potash, and is sold as sal enixum. It is employed as a flux, and in the manufac-

ture of alum.

The quantity of the ingredients employed in the above process is nearly the

proportion of eight equivalents or 392 parts of strong sulphuric acid, and seven

equivalents or 714 parts of nitrate of potash. Some manufacturers employ two
parts by weight of nitrate of potash and one of strong sulphuric acid, or about an
equivalent of each of the ingredients. As the water of the sulphuric acid is not

sufficient in quantity to form liquid nitric acid with all the acid set free from the

nitrate, a part of the nitric 'acid is decomposed into nitrous acid and oxygen. It

is the presence of nitrous acid which communicates the red colour to the com-
mercial or fuming nitric acid.

I am informed by a manufacturer who employs nitrate of soda in the produc-

tion of nitric acid, that he obtains about as much by weight of nitric acid, sp. gr.

1«4, as of nitrate of soda consumed.
All the British Pharmacopoeias give formula? for the preparation of nitric acid.

The Londo7i and Edinburgh Colleges use equal weights of dried Nitrate of
Potash and Sulphuric Acid. The Dublin College directs 100 parts of Nitrate

of Potash and 97 parts of commercial Sulphuric Acid. The distillation is to

be conducted in a glass retort, by a sand heat. The directions of the Edin-
burgh College for obtaining pure nitric acid {acidum nitricum purum) are as

follows :

—

" Purify Nitrate of Potash, if necessary, by two or more crystallizations, till Nitrate of Silver

docs not act on its solution in distilled water. Put into a glass retort equal weijrlits of this pari-

fied nitrate and of sulphuric acid, and distil into a cool receiver, with a moderate heal, from a
sand-bath or naked gas-flame, so longr as the fused material continues to give otF vapour. The
pale yellow acid thus obtained may be rendered colourless, should this be thought necessary, by
heating it gently in a retort."

Mr. Phillips states, that the acid obtained by the process of the London Phar-
macopceia has a specific gravity of 1'5033 to 1-504. The Edinburgh College
fixes the density of the pure acid at 1*500 ; and that of the commercial acid at

1-380 at least.

The explanation of the changes which take place is somewhat modified by
the strength of the sulphuric acid employed. According to Mr. Phillips, the acid

usually met with has a sp. gr. of 1-8433 ; I have found it generally somewhat
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below this. The acid alluded to by Mr. Phillips is composed, according to the
same authority, very nearly of four equivalents or 160 parts of dry s*ulphuric
acid, and five equivalents or 45 parts of water. These quantities react on two
equivalents or 204 parts of nitrate of potash, and produce two equivalents or 135
parts of strong liquid nitric acid (sesquihydrate), and one equivalent or 274 parts
of the hydrated bisulphate of potash.

MATERIALS. COMPOSITION, PRODUCTS.

2 eq. Nitrate Potash 204 i
^eg- J^ific-add 108 —^'2 Sesquihydrate Nitric ) ,„,

( 2 eq. Potash 96 ^^ Acid 135

'^x""'^

4eq. Liquid Sulph. Acid. 205 < l^^' IK^j"'' ?I
-*-•.

(Sd er 1-8433) S ^^^- ^'"'^^ ^^
.

-•••

^ ^' ^ ^^ ^ ( 4 eq. Sulph. Acid 160 r:;r.r=:^2 Hyd, Bisulphate Potash .... 274

409 409 "4^

The generation of nitrous acid is greatest at the commencement and towards
the close of the operation : for, at the commencement, the excess of uncombined
sulphuric acid attracts water from the small quantity of nitric acid then set free,

in consequence of which the latter is resolved into nitrous acid and oxygen : about
the middle of the process, when the quantity of free nitric acid has increased,
while that of sulphuric acid has diminished, the former passes over with water
unchanged ; but towards the end of the process, owing to the volatilization of the

nitric acid, the sulphuric acid becomes again predominant, and the red vapours
of nitrous acid then make their appearance.

Properties.—Strong and pure liquid nitric acid (acidmn nitricum purum) is

colourless, and has a peculiar odour, and an acrid, intensely sour taste. In the

air it evolves white fumes, formed by the union of the acid vapour with the

aqueous vapour of the atmosphere; these fumes redden litmus, and become much
whiter when mixed with the vapour of ammonia, owing to the formation of the

nitrate of ammonia. The sp. gr. of the acid, prepared according to the Pharma-
copoeia, is 1«5033 to 1-504, and Mr. Phillips believes this to be the strongest pro-

curable; but Proust says he obtained it as high as 1«&2; Kirwan, 1*554 ; Davy,
1-55 ; Gay-Lussac, 1-510; Thenard, 1-513. The Edinburgh College fixes the

density of pure nitric acid at 1-500. The acid sold in the shops as double aqua-
fortis {aqua fmtis duplex) has a sp. gr. of 1-36. Single aquafortis (aquafortis

siinplex) is of sp. gr. 1-22. Nitric acid has a powerful affinity for water ; and,

when mixed with it, heat is evolved.

Nitric acid is easily deprived of part of its oxygen. Thus, exposure to solar

light causes the evolution of oxygen, and the production of nitrous acid, which
gives the liquid a yellow, orange, or reddish-brown colour. The acid, thus

coloured, may be rendered colourless by the application of a gentle heat, to

drive off the nitrous acid. Several of the non-metallic combustibles rapidly de-

compose nitric acid ; as charcoal, phosphorus, sugar, alcohol, volatile oils, resins,

&c. The acid is unacted on by leaf-gold, platinum, &c. Some of the metals^

also act powerfully on it, as copper (in the form of turnings), and tin (in the state

of foil). A little water added to the acid facilitates, in some cases, the action of
metals on it. The hydracids (as hydrochloric acid) decompose and are decom-
posed by nitric acid.

Characteristics.—Nitric acid is known by the following characters :—It stains

the cuticle yellow or orange : mixed with copper filings, effervescence takes

place, owing to the escape of binoxide of nitrogen, and a greenish-blue solution

of nitrate of copper is obtained : the binoxide forms ruddy vapours in the air, by
uniting with oxygen to form nitrous acid gas ; and, passed into a solution of the

protosulphate of iron, forms a dark olive-brown coloured liquid, which has a

strong affinity for oxygen, and has in consequence been employed for analyzing

atmospheric air : but the results obtained by it are uncertain. Nitric acid deco-

< For an account of the anomalous relations of this acid and iron, I must refer the reader to Becquerel'a

Traite de VElectricite, torn. v. p. 8.
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lourizes sulphate of indigo. Morphia, brucia, or commercial strychnia, commu-
nicates a red colour to nitric acid, which is heightened by supersaturating the

liquor with ammonia: powdered nux vomica renders this acid yellow or orange-

coloured. If hydrochloric acid be added to nitric acid, (he mixture acquires the

power of dissolving leaf-gold : the presence of gold in solution may be recognised

by ihe profochloride of tin, with which it strikes a purple or blackish colour.

Lastly, saturated with pure carbonate (or bicarbonate) of potash, a nitrate of

potash is procured.

The nitrates are known by the following characters :—they evolve oxygen
when heated, and deflagrate when thrown on a red-hot cinder or charcoal ; when
heated with sulphuric acid they disengage nitric acid, which may be recognised

by its action on morphia, brucia, or commercial strychnia ; lastly, when mixed

with sulphuric acid and copper turnings, they generate binoxide of nitrogen,

which is readily recognised by its blackening a solution of sulphate of the

protoxide of iron. This last-mentioned property enables us to recognise very

minute portions of the nitrates. The nitrate, copper filings, and sulphuric acid,

are to be put into the test-tube : to which is adapted, by means of a cork, a small

curved glass tube, containing at the bend a drop or two of the solution of the

protosulphate of iron ; heat is to be applied to the mixture in the test-tube, and in

a few minutes the ferruginous solution becomes brown or blackish.

Composition.—Anhydrous or dry nitric acidy such as we find it in some
nitrates, has the following composition by weight

:

Atoms. Eq. Wt. Per Cent. Lavoisier. Cavendish. Berzelius, Davy^
Nitrogen 1 14 25-9 20 25 26 29-5

Oxygen 5 40 741 80 75 74 70-5

Nitric Acid... 6 54 1000 100 100

According to Berzelius, its equivalent is 54*25 [54*15, Turner.]

= 14 jleq. Oxyg,

8

1 e^. Oxyg. Its composition by volume is, one volume of nitrogen gas

Ni\mgen j
^^ ^

I ^0^ two and a half volumes of oxygen gas. The degree of
'

" ''"" ^-""^ condensation, however, is not known, as uncombined anhy-
drous nitric acid has not yet been procured.

Liquid nitric acid is composed of nitric acid and water.

According to Mr. Phillips, when the specific gravity of

the liquid is 1'5033 to 1*504, the composition is as fol-

lows :

—

1 eq. Oxyg. 1 eq. Oxyg
= 8 I =8J-^

eq. Oxyg,

= 8

Atoms, Eq- Wt. Per Cent,
Dry or AnbydrouB Nitric Acid 1 54 80
Water li 135 20

Sesquihydrate of Nitric Acid 1 675 100

100 grains of this acid will saturate about 217 grains of carbonate of soda, equal
to about 81 grains of real or dry nitric acid.

Impurities.—The presence of nitric acid is known by the colour. To detect

chlorine or the chlorides, dilute with distilled water, and apply nitrate of silver

;

a white chloride of silver is precipitated, which is insoluble in nitric acid, but
soluble in ammonia. To recognise sulphuric acid, add a solution of chloride of
barium to the diluted acid ; a heavy white sulphate, insoluble in nitric acid, is

thrown down. Any fixed impurities may be obtained by evaporation.

Physiological Effects, a. On Vegetables.—Nitric acid decomposes the dif-

ferent vegetable tissues to which it may be applied ; and gives them a yellow
colour.

/3. On Animals—Orfila found that 26 grains of commercial nitric acid, injected

into the jugular vein, coagulated the blood, and caused death in two minutes.
(Toxicolog. Generate.) Viborg threw a drachm of the acid, diluted with three

drachms of water, info the jugular vein of two horses; in two hours they were
well; the blood, when drawn, was slightly coagulated. (Wibmer, Die Wirkung^
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&c.) Introduced into the stomach of dogs, it disorganizes this viscus, and causes

death in a few hours.

y. On Man,—On the dead body, M. Tartra has made various experiments to

determine the appearances produced by the action of nitric acid. Of course this

caustic decomposes the organic textures ; but the phenomena presented vary
according to different circumstances,—as the quantity employed, the presence of
other substances, &c.
/* On the living body, its action varies with the degree of concentration or dilu-

tion of the acid. In the concentrated form, the acid acts as a powerfully corro-

sive poison, which property it derives in part from its affinity for water, but

more especially from the facility with which it gives out oxygen ; so that the ap-

pearances caused by its action on some of the tissues are different from those

produced by sulphuric acid. Thus the permanent yellow stain which it commu-
^nicates to the cuticle is peculiar to it. Iodine, indeed, stains the skin yellow or

brown ; but a little caustic potash readily removes the stain when recent; whereas

the yellowish stain produced by nitric acid becomes orange on the addition of

an alkaline soap. Bromine also stains the skin yellow, but when recently pro-

duced, the colour may also be removed by potash. The yellow or citron stain .

communicated to the lining membrane of the tongue, pharynx, &c., by nitric

acid, has been well shown by Dr. Roupell. (See his Illustrations oftJie Effects of
Poisons.) A preparation, presenting similar appearances, is preserved in the

anatomical museum of the London Hospital. The yellow substance produced

by the action of nitric acid on fibrin, was termed by MM. Fourcroy and Vauque-
lin \he yellow acid: the same substance is probably produced by the application

of nitric acid to other animal principles. This yellow substance is bitter, and is

said by Berzelius to consist of yellow, altered fibrin, combined with nitric acid

and with malic acid, formed by the action of some nitric acid on the fibrin.

/ Nitric, like sulphuric acid, also chars the animal tissues, and thus, after the inges-

tion of it, the stomach is sometimes found blackened, as if sulphuric acid had

been swallowed. The symptoms are analogous to those produced by sulphuric

acid (see Sulphuric Acid). The yellow, citron, or orange spots, sometimes

\ observed on the lips, chin, or face, will, when present, at once indicate the kind

of acid swallowed. Sometimes the binoxide of nitrogen is evolved by the

mouth.

Properly diluted, nitric acid produces effects similar to those of the other dilute

acids. (See pp. 190, 200, 206, and 215: also Hydrochloric and Sulphuric

Acids.) It is said, however, to act less evidently as a tonic, and to be more apt

to disagree with the stomach, so that it cannot be employed for so long a period.

In some cases it has excited ptyalism, and from this circumstance, as well as

from the occasional benefit derived from its use in the venereal disease, it has by-

some writers been compared, in its operation, to mercury ; a comparison founded

rather on theoretical than practical considerations.

Uses.—a. Internal.—As nitric acid produces certain effects, in common with

other mineral acids, it may be used as a substitute for ihe latter in various diseases.

Thus, it is administered in conjunction with the bitter infusions, in those condi-

tions admitting of, or requiring, the use of tonics. Properly diluted, it is em-

ployed as a refrigerant in febrile disorders. In lithiasis, attended with phos-

phatic deposits in the urine, it may be used instead of the sulphuric or hydro-

chloric acid. In some obstinate cutaneous diseases, as impetigo, it is given to

the extent of half a drachm daily in barley water. (Rayer, Treatise on the Dis-

eases ofthe Skin, p. 502.) It may be employed also to relieve heartburn.

In 1793 this acid was used by Mr. Scott, a surgeon, at Bombay, as a substi-

tute for mercurial preparations, which Girtanner erroneously fancied owed their

efficacy to the quantity of oxygen which they contained. Mr. Scott first tried it

in chronic hepatitis, and with considerable success. He then extended its use to

venereal diseases, and obtained the happiest results from it.
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Subsequently, it has been most extensively employed in the last-mentioned

diseases ; but the success attending its use has been very variable. That it has

been, and is frequently serviceable, no one can doubt who reads the immense
body of evidence offered in its favour by Scott, Kellie, Albers, Prioleau, Rollo,

Cruickshank, Beddoes, [Reports, principally concerning the Effects of the Nitrous

Acidin Venereal Disease. Bristol, 1797.) Ferriar, and others. But on the other

hand it is equally certain that on very many occasions it has been useless. The
same remark, indeed, may be made of mercury, or of any other remedy : but as

an anli-venereal medicine it does n(?t admit of comparison with this meial. How-
ever, we frequently meet with syphilitic cases in which the employment of mer-

cury is either useless or hurtful. Thus it can rarely be employed with advan-

tage in scrofulous subjects; or in persons whose idiosyncrasies render them
peculiarly susceptible to the influence of this metal ; and in sloughing sores it is

inadmissible. Now these are the cases in which nitric acid may be employed with

benefit ; and I believe the best mode of administering it is in conjunction with the

compound decoction of sarsaparilla.

For farther information respecting its employment, I must refer to the works of

Hoist [De Acidi Nitrici ns2i Medico JDissertatio. Christianae, 1818.) and Mr.
Samuel Cooper. [Did. of Practical Surgery.)

j3. External.^—\n the concentrated state, nitric acid has been employed as a

powerful caustic to destroy warts, and as an application to parts bitten by rabid

animals or venomous serpents, to phagedenic ulcers, &c. In order to confine

the acid to the spot intended to be acted on, the neighbouring parts may be pre-

viously smeared with some resinous ointment. In sloughing phagedsena the ap-

plication of strong nitric acid, as recommended by 'My. V^leWha^uk, [Medico-Chirurg.

Trans, vol. xi.) is attended with the most successful results, as I have on several

occasions witnessed. The best mode of applying it is by a piece of lint tied round

a small slick or skewer. When the slough is very thick, it is sometimes neces-

sary to remove part of it with a pair of scissors, in order to enable the acid to

come in contact with the living surface.

Largely diluted (as 50 or 60 drops of strong acid to a pint or quart of water) it

is recommended by Sir Astley Cooper as a wash for sloughing and other ill-condi-

tioned sores.

In the form of ointment it is used in various skin diseases, especially porrigo

gnd scabies, and as an application to syphilitic sores.

Nitric acid vapour has been employed to destroy contagion, but it is probably

inferior to chlorine. It was first introduced for this purpose by Dr. Carmichael

Smyth' (to whom Parliament granted a reward of £5000): hence these fumiga-

tions have been termed Fumigationes nitricce SmTjthiancB. The vapour is readily

developed by pouring one part of oil of vitriol over one part of nitrate of potash in

a saucer placed on healed sand.

Administration.—Strong nitric acid may be administered, in some mild

diluent, in doses of from five to ten minims, three or four times daily.

Antidotes.—Poisoning by nitric acid requires precisely the same treatment as

that by sulphuric acid. (See Sulphuric Acid.)

1. ACIDUM NITRICUM DILUTUM, L. E. D. (U. S.) Diluted Nitric Acid,- (Nitric

Acid, f3j. ; Distilled Water, f^ix. L. (U. S.)—" Mix together three fluid ounces

of Nitric Acid (commercial) and four fluid ounces of Water. If Pure Nitric

Acid be used, four fluid ounces of it must be mixed with six fluid ounces of

Water. The density of this preparation is 1*290." E.^—Nitric Acid, by mea-

' On the external use of nitric acid, see London Medical Repository, vol. xiv. p. 450. 1820.
» The Effects of ike JSTitrous Vapour in preventing and destroying Contagion: Lond. 1799. Reviewed in the

London Medical Review, vol, i. p, 433. Lond. 1799.
» Diluted nitric acid. Ph. Ed., prepared with pure nitric acid (sp, gr, 15.) has a sp. gr. 1*292, and contains

39-72 per cent, of real acid. But if prepared wiih commercial nitric acid (sp. gr. 1-381.) its ep. gr. is II 1897, and
it contains 26-40 per cent, of real acid. So that the strengths of these varieties of dilute nitric acid are to each

other, by weight, as 100 to 66—by measure, 100 to GO ; a difference of 40 per cent, in acids prepared by the two
modes directed.—(Mr. R. Phillips, London Med. Oaz., May 8, 1840, p. 273.)

VOL. I. 24
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sure, 3 parts; Distilled Water, by measure, 4 parts. D.) The sp. gr. of the di-

luted nitric acid of the London Pharmacopoeia is 1*060 ; 100 grains of it saturate

about 31 grains of crystallized carbonate of soda. The following is its composi-

tion :

—

Dry or Anhydrous Nitric Acid - - - 11-44 Strong liquid Nitric Acid (sesquihydrate - 14-3

Water 88-56
; Water 8.5-7

Diluted Nitric Acid, Ph. L. 10000 i \ 1000

The dose of this preparation is from thirty to forty minims.

2. UNGUBNTUM ACIDI NITRICI, D. Oxygenized Fat; Pommade d'Alyon,—
(Olive Oil, tbj. ; Prepared Hog's-Iard, 3iv. ; Nitric Acid, by measure, 3vss.

Having melted the oil and lard in a glass vessel, when they are beginning fo be-

come concrete add the acid: then stir them constantly with a glass rod until they

become firm.) The nitric acid undergoes partial decomposition, binoxide of nitro-

gen being evolved. Part of the fatty matter is oxydized and converted into

ElOidine (see Unguentum Hydrargyri Nitratis.) This ointment has a firm con-

sistence and a yellow colour. Its uses have been above noticed. It is more effi-

cacious when recently prepared.

4. AC'IDUM NI'TRO-HYDROCHLOR'ICUM.—NITRO-HYDROCHLORIC ACID.

(Acidum Nitro-muriaticum, D.) (U. S.)

History and Synonymes.—This liquid was known to Geber. {I^ivention of
Verity, ch. xxiii.) It was formerly called aqua regia. Its nature was first ex-

plained by Davy.
Preparation.—It is readily prepared, according to the Dublin Pharmacopoeia,

by mixing 2 parts, by measure, of hydrochloric acid with 1 part, by measure, of

nitric acid.

In the arts, however, hydrochlorate of ammonia, or common salt, is often sub-

stituted for hydrochloric acid ; or nitrate of potash for the nitric acid.

By the reaction of one equivalent or 54 parts of nitric acid on one equivalent

or 37 parts of hydrochloric acid, we obtain one equivalent or 46 parts of nitrous

acid, one equivalent or 36 parts of chlorine, and an equivalent or 9 parts of

water.

MATERIALS. COMPOSITION. REStJLTS.

1 eq. Hydrochloric Acid 37 < 1 eq. Chlorine 36 1 eq. Chlorine 36
\'\ eq. Hydrogen.

:.:(
eq. Water.

\l eq. Oxygen.
1 eq. Nitric Acid 54 M ej. mtrousAcidm- 1 eq. Nitrous Acid- •• 46

91 91 91

Properties.—It has a yellow colour. Its most remarbable property is that of

dissolving gold and platinum, metals that are insoluble in either nitric or hydro-

chloric acid separately. It should be kept in a cool dark place, for heat rapidly

expels the chlorine, while light enables it to decompose the water and to form

hydrochloric acid.

Characteristics.—It is recognised by its colour, and by its power of dissolving

gold, by its precipitating a solution of the nitrate of silver, the precipitate being

insoluble in nitric acid, but soluble in ammonia; by the production of two salts,

a chloride and a nitrate, when an alkali is added to it ; and by the evolution of

binoxide of nitrogen on the addition of copper turnings (see Nitric Acid).

Physiological Effects.—It is a powerfully corrosive poison, acting in a simi-

lar manner to nitric acid.

Uses.—It has been employed internally in the same cases as nitric acid, more
especially syphilis, diseases of the liver, and some of the exanthemata. Exter-

nally it has been used as a bath, either local or general, in syphilis and hepatic
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affections. Dr. Lendrick (^British and Foreign Medical Review, vol. iv. p. 254.)
has more recently noticed the utility of the general nitro-muriatic bath, at a tem-

perature of 90° or 95°, in syphiloid and mercurial cachexiae, and liver consump-
tion. In India the whole body (the head excepted) is immersed ; but in this

country pediluvia only are usually employed, or the body is merely sponged
with it.

Administration.—When taken internally the dose is ten or fifteen drops pro-

perly diluted, and carefully increased.

Antidote.—Poisoning by this acid is to be treated in the same way as that by
sulphuric acid.

BALNEUM NITRO-IIYDROCULORICUM.—The nitro-muriatic bath^ is prepared in

wooden tubs, by adding this acid to water, until the latter becomes as acid to the

taste as vinegar (from 4^ to 6 fluid-ounces of the acid to about 3 gallons of water

in a deep narrow tub). The patient should remain in the bath from 10 to 30 or

40 minutes. It excites tingling and prickling of the skin, and is said to affect

the gums and salivary glands, causing plentiful ptyalism ; indeed, we are told that,

without the latter effect, every trial is to be regarded as inconclusive. In the

passage of biliary calculi this bath is said to have proved remarkably effective.

5. AMMONIA.—AMMONIA OR AMMONIACAL GAS.

History and Syngnymes.—It is probable that Pliny was acquainted with the

smell of Ammonia, and that the " vehement odour" which he says {Historia

Naturalis, lib. xxxi. cap. 46. Ed. Valp.) arose from mixing lime with nitrum

was produced by the action of lime on sal ammoniac. Dr. Black, in 1756, first

pointed out the distinction between ammonia and its carbonate ; and Dr. Priestley

\0n Airj vol. ii. p. 369, 1799.) first procured ammonia in a gaseous form. He
called it alkaline air. It is sometimes termed volatile alkali, and occasionally

azotureUed hydrogen.

Natural History.—Ammonia, free or combined, exists in both kingdoms of

nature.

It. In the Inorganized Kingdom.—Hydroclilorate and sulphate of ammonia are met with

native usually in the neighbourhood of volcanoes. Aluminous sulphate of ammonia (or ammonia
alum) occurs in Bohemia. Dr. Marcet delected the hydrochlorate in sea-water. Tl)is salt has

also been recognised in mineral Wfv.ters. (Gairdner, On Mineral Springs, p. 15.) Ammonia
exists in many of the native oxides of iron, and in some chalybeate waters. Carbonate of

ammonia exists in rain water. (See p. 251.)

jS. In the Organized Kingdom.—Ammonia is found in vegetables, in small quantities only.

In the free slate, it is said to exist in several plants, as Chenopodium vulvaria, Sorbus aucuparia,

{Diet, (les Drogues, I. i. p. 2;)3.) in the juice of the leaves Isatis iinctoria, in the bark of Zan-

thoxylitm Clava Ilerculis, and in Fucvs vesiculosus. Combined with carbonic acid, it is found

in justicia purpurea ; with nitric acid, in the extract of hyoscyamus, distilled water of the

lettuce, &,c. In combination with difrerent subistanres, it is found in the root of Helleborus niger

and of Nymphcea ; in the leaves of Aconitum Napellus ; in the barks of Cusparia fehrifuga and
Simaruba ; and in the fruit of Areca Catechu. (De Candolle, Physiol. Vcgct. p. 339.) Lastly,

it is developed during the decomposition (spontaneous or artificial) of most vegetable substances,

whicii contain nitrogen ; as gluten.

Ammonia is one of the bases found in the urine of man, where it exists in combination

with phosphoric, hydrochloric, and uric acids. United to the last-mentioned acid, it exists

in tlie excrement of the Boa constrictor, and of some birds. The hydrochlorate is found in

the dung of the camel. Ammonia is one of the products of the putrefaction of p.nimal

matters.

Preparation.—Ammoniacal gas is obtained by heating a mixture of hydro-

chlorate of ammonia and quicklime in a glass retort, and collecting over mercury.

In the absence of a mercurial apparatus, the gas may be generated in a Florence

flask, to the mouth of which a straight glass tube is connected by means of a

» See Coyne'3 Observations on the Md obtained in various Diseases, particularly those incidental to Tropical

Climates, by the external application of the J\ritro muriatic Jicid in a Bath. Load. 1822.



280 ELEMENTS OF MATERIA MEDICA.

cork. The bottles which are to be filled with gas are to be inverted over the

tube.

la this process, one equivalent or 54 parts of hydrochlorale of ammonia are

decomposed by one equivalent or 28 parts of lime ; and the results of the decom-
position are one equivalent or 17 parts of ammonia ; one equivalent or 56 parts

of chloride of calcium, and one equivalent or 9 parts of water.

MATERIALS.

1. eq. Hydrochlorale
Ammonia 51

C ley.

( ri(

COMPOSITION.

.Ammonia 17"

Hydrochlo- | 1 eq. Chlor. 36;
ricAcid 37

RESULTS.

1 eq. Ammonia 17

I eq. Water 9

I eq. Chloride Calcium 5G

If we adopt the ammonium theory, the production of ammonia in the above

process may be thus explained : one equivalent or 54 parts of chloride of ammo-
nium is decomposed by one equivalent or 28 parts of lime, and the products of

the reaction are as above stated,

MATERIALS. COMPOSITION. PRODUCTS.

r 1 eq. Ammonium . . 18^ eq. .Amm^ 17- 1 eq. Ammonia 17

1 eq. Chloride Ammonium 54

<

i 1- V
• \

I 1 eq. Chlorine . ,
""

C 1 eq. Oxygen 8-

leq. Lime 28 <
, ^^ Calcium ' 20

leq. Water 9

1 eq. Chlor. Calcium. . 56

82 82 82

But, according to Dr. Kane, ammonia is an mnidide of hydrogen, and sal am-

moniac is a chloro-amidide of hydrogen ; and the changes are thus explained :

—

MATERIALS.

1 eq. Chloro-amidide

COMPOSITION.

1 eq. Amidide Hydrogen. •

1 eq. Chloride Hydr. 37

17

1 eq. Hydr. 1"

1 eq. Chlor. 36,

1 eq. Oxyg. 8'

1 eq. Calc. 20

PRODUCTS.

1 eq. Amidide Hydrog. 17

1 eq. Water .... . 9

1 eq. Chlor. Cal 56

a colourless invisible gas, having a strong and well-known
odour. It reddens turmeric paper, and changes the

colour of violet juice to green ; but by exposure to

the air, or by the application of heat, both the tur-

meric paper and violet juice are restored to their

original colour. The specific gravity of this gas

is 0-59. By a pressure of 6-5 atmospheres, at a
temperature of 50°, it is condensed into a colour-

less, transparent liquid. Ammonical gas is not a
supporter of combustion, but is slightly combusti-

ble in the atmosphere, and when mixed with air or

oxygen, it forms an explosive mixture. Every two volumes of ammoniacal gas
require one and a half volumes of oxygen for their complete combustion. The
results of the explosion are, a volume of nitrogen and some water.

Characteristics— It is readily recognised by its peculiar odour, its action on
turmeric paper, and by its forming white fumes with hydrochloric acid or chlorine.

Dissolved in water it communicates a deep blue colour to the salts of copper,

throws down a yellow precipitate {platina-bichloride of ammonia) with the

bichloride of platinum, and a white one with bichloride of mercury.

Conia agrees with ammonia in evolving a vapour which reddens turmeric

paper, and forms white fumes (hydrochlorate of conia) with hydrochloric acid gas.
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Composition.—Ammonia is composed of hydrogen and nitrogen, in the follow-

ing proportions :

I

Nitrogen 1 ...

Hydrogen 3 ...

Eq. Wt.

. .. 14 .

Per Cent.

. 82-35 .

. 17-65 .

10000 100-00Aimnonia.... I 17

According to Berzelius, its equivalent is 1

Ji. BerlkoUet. Vol. Sp Or.

Nitrogen gag 1 0'9722J

Hydrojren gas 3 0-20833

0-59027

81-13

18-87

Animoniacal gas... 2

9 [17-15, Turner.]

Constitution. Eq. Wt.

1 eq.

Nitr.

= 14

leq.
Hydr.

= 1

leq.

Amm.

leq.
Hydr.

= 1

leq.
Hydr.

= 1

= 17

The annexed diagram illustrates the volumes of
the constituents of the gas, and their degree of con-

densation when in combination to form ammonia-
cal gas.

Hypothetically, Dr. Kane
(
Transactions of the

Rmjal Irish Academy , vol. xix. part I.) has re-

garded ammonia as a compound of a supposititious

substance called amidogen^ (N'' H,) and hydro-

gen : in other words, as an amidide of hydrogen.

Physiological Effects, a. On Vegetables.—Ammoniacal gas is destructive

to plants, and changes their green colour to brown. (De Candolle, Physiol.

Veg. p. 1344.)

f3. On Animals—If an animal be immersed in this gas, spasm of the glottis is

immediately brought on, and death results from asphyxia. Nyslen (Recherclies,

p. 140,) injected some of this gas into the veins of a dog : the animal cried out,

respiration became difficult, and death soon took place. Neither gas nor visible

lesion was observed in the heart, the two ventricles of which contained liquid

blood. In another experiment he threw ammoniacal gas into the pleura of a

dog : cries, evacuation of urine, and vomiting, immediately followed ; soon after-

wards convulsions came on, and continued for several hours: ultimately they

ceased, and recovery took place.

In almost all cases of poisoning in animals, by ammonia, or its carbonate, con-

vulsions are observed, apparently showing that these substances act on the spinal

marrow.

y. On Man,—Ammonia is a powerful local irritant. This is proved by its

pungent odour, and its acrid and hot taste; by its irritating the eyes; and, when
applied for a sufficient length of time to the skin, by causing vesication. If an
attempt be made to inhale it in the pure form, spasm of the glottis comes on :

when diluted with atmospheric air, it irritates the bronchial tubes and larynx,

and, unless the quantiy be very small, brings on inflammation of the lining mem-
brane. Its powerful action on the nervous system is best seen in cases ofsyncope.

(See Aqua Ammonice.)
Uses.—Ammoniacal gas is rarely employed in medicine. M. Bourguet de Be-

ziers used it with success in the case of a child affected with croup, to provoke the

expulsion of the false membrane.
Antidote.—In case of the accidental inhalation of strong ammoniacal vapour,

the patient should immediately inspire the vapour of acetic or hydrochloric acid.

If bronchial inflammation supervene, of course it is to be treated in the usual

way.
6. AQUA AMMO'NI/E.—WATER OF AMMONIA.

(Liquor AminoniBe, and Liquor Ammonite Fortior, Z,.—Aqua Ainmonije, and Aqua Ammonise Fortior, £.—
Aqua Ammonia; caustica-, £>.)—(Liquor Ammonise, U. S.)

History.—This solution was formerly termed spiritus salts ammoniaci cans-

ticus cum calce viva paratus.

Preparation.— It is prepared by the action of lime on eithdV sulphate or hydro-

chlorate of ammonia. On the large scale, the apparatus employed is an iron

cylinder, connected with the ordinary worm refrigerator, and this with a row of

24*
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double-necked stoneware bottles containing water, analogous to those describeu
under the head of nitric acid.

All the British Colleges give formulae for its preparation. The following are the
directions of the London College:—
"Take of Hydrochlorate of Ammonia ten ounces. Lime eight ounces. Water two pints; put

the Lime, slaked with water, into a retort, then add the Hydrochlorate of Ammonia, broken
into small pieces, and the rest of the water. Let fifteen fluid ounces of solution of ammonia
distil."

The Edinburgh College gives the following directions for preparing Ammonice,
Aqua^ and Ammonice Aqua Fortior:

"Take of Muriate of Ammonia, thirteen ounces; Quicklime, thirteen ounces; Water, seven
fluid ounces and a half; Distilled Water, twelve fluid ounces. Slake the Lime with the Water,
cover it up till it cool, triturate it well and quickly with the Muri:ite of Ammonia previously
in fine powder, and put the mixture into a glass-retort, to which is attached a receiver with
a safety tube. Connect with the receiver a bottle also provided with a safety tube, and con-
tainlngr four ounces of the distilled water, but capable of holding twice as much. Connect
this bottle with another loosely corked, and containing the remaining eight ounces of distilled

water. The communicating tubes must descend to the bottom of the bottles at the farther
end from the retort; and the receiver and bottles must be kept cool by snow, ice, (jr a running
stream of cold water. Apply to the retort a gradually-increasing heat till gas ceases to be
evolved; remove the retort, cork up the aperture in the receiver where it was connected with the
retort, and apply to the receiver a gentle and gradually increasing heat, to drive over as much of
the gas in the liquid contained in it, but as little of the water, as possible. Should the liquid in

the last bottle not have the density of "960, reduce it with some of the stronger Aqua Ammonia?
in the first bottle, or raise it with distilled water, so as to form Aqua Ammonise of the prescribed
density."

The Dublin College employs 3 parts of Muriate of Ammonia, two of fresh burned Quicklime,
and ten of water. The lime is to be slaked with one part of hot water, and then introduced into

the retort, and the salt disssolved in the remaining hot water, added, and five parts distilled by a
medium [between 100° and SOO*^'] heat into a refrigerated receiver.

[For liquor ammoniae, the U. S. P. directs to take of Muriate of Ammonia in

fine powder, Lime, each a pound ; distilled water, a pint ; Water, nine fluid ounces.

Break the lime in pieces and pour the water upon it in an earthen or iron vessel
;

then cover the vessel and set it aside till the lime falls into powder and becomes
cold, mix this thoroughly with the Muriate of Ammonia in a mortar and immediately
introduce the mixture into a glass retort. Place the retort upon a sand-bath and
adapt to it a receiver, previously connected, by means of a glass tube, with a quart

bottle containing the distilled water. Then apply heat, to be gradually increased

till the bottom of the iron vessel becomes red hot; and conlinue the process so

long as the Ammonia comes over. Remove the liquor contained in the quart

bottle, and for every fluid ounce of it add three and a half fluid drachms of dis-

tilled water, or so much as may be necessary to raise its specific gravity to 0*96.

Keep the solution in small bottles well stopped.]

The theory of the process is the same as that for ammoniacal gas. An excess

of lime is used to facilitate the extrication of the ammonia. The water put into

the receiver is to absorb the gas.

Properties.—Solution of ammonia is a colourless liquid, having a very pun-
gent odour, and a caustic alkaline taste. Its action on turmeric paper, and violet

juice is like that of ammoniacal gas before described. It is lighter than water,

but its sp. gr. varies with its strength. In the shops, a very strong solution

(called Liquor Ammonice Fortior) is kept, having a sp. gr. of about 0-880: it is

employed for smelling-bottles. One fluid ounce of Aqua Ammoniae Fortior (sp.

gr. 0-880) with three of water makes Aqua Ammonia? of about sp. gr. 0«970.i

Prepared according to the London and Edinburgh Pharmacopoeias, the sp. gr. is

0-960; according to the Dublin, 0-950. A cubic inch of Liquor Ammonise (sp.

gr. 0-960) weighs 242-36 grs., and it contains 132 cubic inches of ammoniacal

' In the Edinburgh Pharmacopceia it is stated that the density of the above mixture is 0960, but this is an
error. Two fluid ounces of water with one fluid ounce of aqua ammonite fortior yield a mixture whose sp.
gr. is 0-960.
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gas in condensed solution. A cubic inch of Liquor Annmoniae Forlior (sp. gr.

0'882) weighs 222'66 grs., and it holds dissolved nearly 400 cubic inches of am-

moniacal gas. (Mr. R. Phillip's Translation oftlie Pharmacojxtia, Mh eA\u) The
quantity of Ammoniacal gas, which water can dissolve, varies with the pressure

of the atmosphere and the temperature of the water.

Davy'[Elements of Chemical Fhilosophij, p. 268.) ascertained that at the tenrj-

perature of 50°, under a pressure equal to 29-8 inches, water absorbs about 670

times its volume of gas, and becomes of sp. gr. 0-875. He drew up the follow-

ing table showing the quantity of ammonia in solutions of different specific gra-

vities :

100 parts of Sp.Gr. Of Ammonia.
08750 contain 3i2-50

8875 2U'25

0-9000 26-00

}K)54 25-37

91G6 2207
0-9255 l»-54

OU3'2tt 17-52

9385 15-88

100 parts of Sp. Gr. Of Ammonia.
0-9435 contain 14-53

9476 13-46

0-9513 12-40

0-9545 1 1 56
9573 1082

0-9597 J0'17

9019 9-60

0%92 9-50

It appears from the observations of Davy and Dalton that the speciiic gravity

of mixtures of liquid ammonia and water is exactly the mean of that of the two

ingredients.

Composition.—From the above observations, the composition of officinal solu-

tions of ammonia is nearly as follows:

Lond. and Edinh. Ph. Dub. Ph. Liq. Am. Fort.

(sp. gr. 0-960) (sp. gr. 0-950) (sp. gr. 0-880)

Aramoniacal gas 10 125 30-5

Water 90 87-5 69-5

Liquor Ammoniffl 100 100-0 100-0

Characters.—(See Ammoniacal Gas.)

Impurities.—Liquor ammoniae frequently contains traces of carbonate of am-

monia, which may be detected by lime-water, or by a solution of the chloride of

calcium, either of which occasions a white precipitate {carboTiate of lime) if car-

bonic acid be present. When a portion of the liquid has been neutralized by

pure nitric acid, it ought not to cause a precipitate by the addition of nitrate of

silver, of oxalic acid, or of sesquicarbonate of ammonia: for the first would indi-

cate the presence of hydrochloric acid, or chlorine; the second, of lime; the

third, of lime, or other earthy matter. If pure, it does not effervesce with dilute

acids.

Incompatibles.—It is hardly necessary to state that all acids are incompatible

with ammonia. With the exception of the salts of potash, soda, lithia, baryta,

and strontia, ammonia decomposes most of the metallic salts.

Physiological Effects, a. On Vegetables.—The effects ofammonia on plants

have been before noticed.

jS. On Animals.—Orfila injected sixty grains of liquor ammoniae into the jugu-

lar vein of a strong dog: tetanic stiffness immediately came on, the urine passed

involuntarily, and the animal became agitated by convulsions: death took place

in ten minutes. The body was immediately opened, when the contractile power

of the muscles was found extinct. In another experiment, thirty-six grains of the

concentrated solution of ammonia were introduced into the stomach, and the oeso-

phagus : in five minutes the animal appeared insensible, but in a few moments
after was able to walk when placed on his feet; the inspirations were deep, and

his posterior extremities trembled. In twenty hours he was insensible, and in

twenty-three hours he died. On dissection, the mucous membrane of the stomach

was found red in some places. These experiments show the effects of large

doses of this solution on the nervous system. The first experiment agrees in its

results (that is, in causing tetanic convulsions) with that made by Nysten, and

which has been before mentioned, of throwing ammoniacal gas into the cavity of
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the pleura. From the convulsions it may be inferred, that in these instances the
(gray matter of the) spinal marrow was specifically affected.

y. On Man, aa. Local Effects.—In the concentrated form the local action of
liquor ammonise is exceedingly energetic. Applied to the skin, it causes pain,
redness, vesication, and destruction of the part; thus acting, first as a rubefacient,
then as a vesicant, and lastly as a caustic or corrosive. Its emanations are also
irritant : when they come in contact with the conjunctival membrane, a flow of
tears is the result; when inhaled, their powerful action on the air-passages is well
known. Persons in syncope are observed to be almost immediately raised from
a deathlike state, merely by inhaling the vapour of this solution. In cases of
insensibility it must be employed with great caution ; for, if used injudiciously,

serious, or even fatal, consequences, may result. Nysten (Christison, 2\eatisc

on Poisons,) tells us that a physician, for some years subject to epilepsy, was
found by his servant in a fit. In order to rouse his master, the latter applied a
handkerchief, moistened with this solution, to his nose, so assiduously, that he
brought on bronchitis, of which the patient died on the third day. In the Edin-
burgh Medical and Surgical Journal, there is the report of the case of a lad

whose death was produced, or at least hastened, by an attendant applying, " with
such unwearied but destructive benevolence," ammonia to the nose, that suffoca-

tion had almost resulted. Dyspnoea, with severe pain in the throat, immediately
succeeded, and death took place forty-eight hours afterwards. A French physi-
cian also suffered ulceration of the mouth, and violent pulmonary catarrh, in con-
sequence of the excessive use of ammonia, given as an antidote for hydrocyanic
acid. More recently, another case of poisoning by the vapour of ammonia has
been published. [Journal de Chirnie Medicale, t. vi. p. 499, 2'"^« Ser.) It arose
from the accidental bursting of a carboy of liquor ammonias. The mucous mem-
brane of the nose and lips was destroyed. The tongue was deprived of its epi-

thelium, and a large quantity of sanguineous froth escaped from the mouth. The
respiration was so difliGult that suffocation was feared. The pulse was feeble,

irregular, and frequent. There were no convulsions. Bronchitis supervened, but

the patient recovered.

When the solution of ammonia is swallowed in large doses, it acts as a power-
fully corrosive poison; but modern well-marked cases of poisoning by it in the

human subject are wanting. However, it is very evident that violent inflamma-
tion of all that part of the alimentary canal with which the poison may be in con-
tact, would be the result, and that if much were taken, decomposition of the part

might be expected. When swallowed in a very dilute form, and in small quantity,

the local phenomena are not very marked, and the effect of the substance is then

seen in the affection of the general system.

The chemical action of ammonia on the tissues is analogous to that of potash,

hereafter to be described.

/3/3. Remote Effects.—The remote effects may be investigated under two heads,

according as they are produced by small or large doses. In small or therapeutic

doses, such as we are accustomed to employ in the treatment of diseases, am-
monia acts as a stimulant, excitant, or calefacient. It produces a sensation of
warmth in the mouth, throat, and epigastrium, frequently attended with eructa-

tions. A temporary excitement of the vascular system succeeds, but this quickly
subsides. The heat of the skin is sometimes increased, and there is a tendency
to sweating, which, if promoted by the use of warm diluents and clothing, fre-

quently terminates in copious perspiration. But the skin is not the only secreting

organ stimulated to increased exertion; we observe the kidneys produce more
urine, and frequently the quantity of bronchial mucus is increased. The nervous
system is also affected, and the activity of its functions heightened. Wibmer
(Die Wirkung, &;c. Bd. i. S. 123.) made several experiments on himself, and
from them it appears that ammonia affects the head, sometimes causing oppres-

sion, or a sense of fulness, but no pain. The increased capability of muscular
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exertion, and the greater facility with which all the functions are executed, are

farther indications of the action of ammonia on the nervous system.

There is, however, something remarkiibly different between the elimulant cifecls of ammonia
and those of alcohol or opium. The first may be employed with great benefit in many inflam-

matory and febrile cases, in which the latter proves highly prejudicial. Ammonia, observes Dr.

Billing, {First Principles of Medicine, p. 158, 4lh ed. Lond. 1841.) is not, like wine and tincture

of opium, a diffusible stimulant. "In the first place, ammonia is used empirically by the most

able of the profession, in cases where they know from experience that they must not employ wine

or tinctuie of opium. This alone shows that it is not really a diffusible stimulant— it is a local

one; and as such, through the medium of the solar plexus, excites the heart momentarily, though

not injuriously. Again, so far from being a diffusible stin)ulus, it in)mcdiiitely unites with animal

acids, and then circulates, or is diffused, not as a stimulant, but as n sedative saline; so as to

perform the double operation of a temporary local stimulant to the stomach and heart, and a

sedative to inflamed capillaries elsewhere, although the latter indication be not contemplated in its

administration."

The effects of large or poisonous doses on the human subject have not been

described ; but that the nervous system is afiected, seems probable from a case

mentioned by Plenck, {Ibxicologiay p. 226, Ed. 2°'^\ Vienna), 1801.) which

terminated fatally in four minutes; though the symptoms are not related. (See

Ammonice Sesquicarbonas.)

If we compare the effects of ammonia with those of other stimulants, as cam-

phor, wine, and opium, we observe, in the first place, that the influence of am-
monia is principally manifested in the ganglionic and true spinal systems,—while

the other stimulants, above-mentioned, affect the cerebral system. Thus the

effects of ammonia are usually exhibited on the circulation, respiration, secretion,

and spasmodic actions: but camphor, wine, and opium, though they also affect

these functions, yet they principally affect the intellectual functions. Secondly,

the effects of ammonia are more transient than those of the other agents just re-

ferred to. Thirdly, the vascular excitement caused by wine and opium is attended

with diminished mucous secretion, and is allied more to an ordinary febrile attack.

Uses.—Ammonia is adapted for speedily rousing the actions of the vascular

and respiratory systems, and for the prompt alleviation of spasm. It is more
especially fitted for fulfilling these indications when our object is at the same time

to promote the action of the skin. It is calculated for states of debility with torpor

or inactivity. It is also used as an antacid and local irritant.

1 . In dyspeptic complaints, accompanied with preternatural acidity ofstomach

and flatulence, but without inflammation, a properly diluted solution of ammonia
may be employed with a twofold object—that of neutralizing the free acid, and
of stimulating the stomach. It must be remembered that the healthy secretions

of the stomach are of an acid nature, and that the continued use of ammonia, or-

any other alkali, must ultimately be attended with injurious results, more espe-

cially to the digestive functions. While, therefore, the occasional employment of

alkalis may be serviceable, their constant or long-continued use must ultimately

prove deleterious.

Amtnonia may, under some circumstances, be employed to neutralize acids

introduced into the stomach from without, as in poisoning by the mineral acids,

though chalk and magnesia would be more appropriate, being less irritant. It is

a valuable antidote in poisoning by hydrocyanic acid. Its beneficial operation

has been ascribed to the union of the alkali with the acid, whereby hydrocyanate
of ammonia is formed ; but since it has been found that this salt is highly poison-

ous, it is evident that this explanation is not satisfactory. Some have ascribed the

activity of the hydrocyanate to its decomposition by the free acids of the stomach,

and the consequent evolution of free hydrocyanic acid ; but this explanation is not

satisfactory. I believe the efficiency of ammonia as an antidote to poisoning by
hydrocyanic acid, arises from its exerting an influence of an opposite nature to

that of the poison. In poisoning by the oil of bitter almonds, or other agents
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supposed to contain this acid, ammonia is equally serviceable. The antidote

should be given by the stomach, if the patient can swallow, and the vapour should
be cautiously inhaled.

2. To produce local irritation, ruhefaction, vesication, or destruction of the
part,—As a local agent, ammonia has been employed in a variety of diseases,

sometimes as a rubefacient or irritant, sometimes as a vesicant, and occasionally
as a caustic. Thus it is employed as a rubefacient in rheumatic and neuralgic
pains, and as a counter-irritant to relieve internal inflammations. As a local

irritant, a weak solution has been injected into the vagina and uterus, to excite

the catamenial discharge; but there are some objections to its use. Thus, it is a
most unpleasant kind of remedy, especially to young females; moreover, the

stoppage of this discharge is in many cases dependent on constitutional or remote
causes, and, therefore, a topical remedy is not likely to be beneficial. Lavagna
employed ten or fifteen drops of the solution, diluted with milk. The following

is Nisato's formula :

—

R Ammon. liquid, gtl. xl.; Decoct. Hordei, unc. viii. ; Mucilag. Arab. una. dimid. Misce, et

fiant quatuor intra diem injectiones.

Sometimes ammonia is employed as a vesicatory; and it has two advantages
over cantharides—a more speedy operation, and non-affection of the urinary
organs. It may be employed in the form of ointment or solution. As a caustic,

the strong solution of ammonia may be sometimes used with advantage in the

bites of rabid animals.

3. The vapour of the solution of am^nonia may be inhaled when we wish to

make a powerful impression on the nervous system, as in syncope, or to prevent

an attack of epilepsy. To guard agamst or relieve fainting, ammoniacal inhala-

tions are very powerful and useful ; their instantaneous operation is frequently

astonishing. Pinel says, he once saw an attack of epilepsy prevented by this

means. The patient (a watchmaker) had intimations of the approaching paroxysm
from certain feelings; but he found, by inhaling the vapour of ammonia, it was
frequently prevented. In the case of a confirmed epilepsy, which I was in the

habit of watching for some years, I think 1 have also seen analogous beneficial

effects. I speak doubtfully, because it is so difficult to determine, in most cases,

the actual approach of the fit. It is deserving of especial notice, that ammonia
is useful in three conditions of system, which, though produced by very different

causes, present analogous symptoms; viz., idiopathic epilepsy—the insensibility

and convulsions (? epilepsy) produced by loss of blood—and the insensibility and
convulsions (? epilepsy) which poisonous doses of hydrocyanic acid give rise to.

(See Ammonice Sesquicarbonas.)

In asphyxia, ammoniacal inhalations have been strongly recommended by Sage,

who says, that he produced the apparent death of rabbils by immersion in water,

and recovered them subsequently by the use of ammonia. A case is told us of a

man who had been submerged in the Seine for twenty minutes, and who, when
taken out of the water, appeared lifeless, yet by the use of ammonia recovered;

and a M. Routier, a surgeon, of Amiens, is said to have restored a patient in the

same way. That it may sometimes be of service, I can readily believe; but it

must be employed with great caution.

4. Ammonia is given internally as a stimidant and sudorific with manifest

advantage in several cases, of which the following are illustrations :

—

a. In continued fevers which have existed for some time, and where all violent

action has subsided, and the brain does not appear much disordered, it is occa-

sionally of great service. Its diaphoretic action should be promoted by diluents

and warm clothing. It has an advantage over opium—that, if it do no good, it is

less likely to do harm.

Q. In intermitter:t fevers it is sometimes of advantage, given during the cold

stage, to hasten its subsidence.
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y. In the exanthemata, when the eruption has receded from the skin, and the

extremities are cold, it is sometimes of great benefit, on account of its stimulant

and diaphoretic properties. But in many of these cases the recession arises from,

or is connected with, an inflammatory condition of the bronchial membrane, for

which the usual treatment is to be adopted.

(5. In some inflammatory diseases (especially pneumonia and rheumatism),
where the violence of the vascular action has been reduced by proper evacuations,

and where the habit of the patient is unfavourable to the loss of blood, ammonia
has been serviceable. In combination with decoction of senega, I have found it

valuable in old pulmonary afl^ections. (See Senega.)

5. In certain affections of the nervous system, ammonia is frequently employed
with the greatest benefit. Thus it has been used to relieve the cerebral disorder

of intoxication. In poisoning by those cerebro-spinants commonly termed seda-

tives—such as foxglove, tobacco, and hydrocyanic acid, ammonia is a most valu-

able agent. This remedy has been supposed to possess a specific influence in

relieving those disorders of the nervous system accompanied with spasmodic or

convulsive symptoms ; and hence it is classed among the remedies denominated
antispasmodic. Velsen, of Cleves, has used it with advantage in delirium tremens.

It was a remedy frequently tried in the malignant or Indian cholera, and occa-

sionally procured relief, but it was not much relied on.

6. Against the bites of poisonous animals, as serpents and insects, ammonia is

frequently employed with the best effects. There does not appear, however, any
ground for the assertion of Sage, that it is a specific: in fact, Fontana declares

that it is sometimes hurtful in viper bites. (For some other uses of ammonia, see

AmmonicB Sesquicarhonas.)

Administration.—It is given in doses of from five to twenty or thirty drops,

properly diluted.

Antidotes.—The diluted acids, as vinegar, lemon or orange juice, &c., are

antidotes for ammonia. To abate the inflammatory symptoms caused by the inha-

lation of its vapour, blood-letting has been found serviceable.

1. IINIMENTUM AMMONITE, L. E. D. (U. S. ;) Liniment of Ammonia; Volatile

Liniment; Oil and Hartshorn. (Solution of Ammonia, fjj. [f3ij. Z>./] Olive

Oil, fjij. Mix and shake them well together.)—This is an ammoniacal soap,

composed of the oleo-margarate of ammonia mixed with some glycerine. (See

the articles Soap and Olive Oil.) It is employed as an external stimulant and
rubefacient, to relieve rheumatic and neuralgic pains, lumbago, sore throat, sprains,

bruises, &c.

2. LINIMENTUM AMMONIJ] COMPOSITUM, E. ; Compound Liniment ofAmmonia.
(Stronger solution of Ammonia [sp. gr. 0-860,] fjv. ; Tincture of Camphor, fjij.

Spirit of Rosemary, fjj. Mix them well together. This liniment may be also

made weaker for some purposes, with three fluid ounces of Tincture of Camphor
and two of Spirit of Rosemary.)—These are obvious imitations of Dr. Granville's

counter-irritating or antinynous lotions.^ This liniment may be used so as to

produce rubefaction, vesication, or cauterization. A piece of linen six or seven
times folded, or a piece of thick and coarse flannel impregnated with this liniment,

is. to be applied to the part and covered with a thick towel, which is to be firmly
pressed against the part. If rubefaction merely be desired, the application is

continued for from one to six or eight minutes ; but from ten to twelve minutes
are necessary to excite vesication and cauterization. In painful and spasmodic
affections, as neuralgia, cramp, &c. ; in rheumatism, lumbago, and swollen and
painful affections of the joints ; in headache, sore throat, sprains, and many other

» Lancet, October 27, 1838; and Brit, and Foreign Med. Review, vol. vil. p. 292.— Also Dr. Granville's work,
entitled Counter-irritation, its Principles and Practice, illustrated by one hundred cases qf the most painful and
important Diseases effectually cured by external applications. Lend. 1838.
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cases, benefit may be obtained from a powerful and speedy counter-irritant like

this, as stated by Dr. Granville.

3. UNGUENTUM AMMONIJl ; LiparoU cVAmmoniaque ; Pmnmade Ammoniacale
de Gondret ; Gondret's Ammoniacal OintTuent.—The formula for this, as given

by Soubeiran, {^Nouveau Traitede Pharmacie, t. ii. p. 302, 2nde ^j. Paris, 1840.)

is as follows:—Suet one part. Hog's Lard one part, and Strong Solution of Am-
monia two parts. In Gondret's^ work, however, the following formula is given :

—

Hog's Lard 3vij., Oil of Sweet Almonds 3iss., and Strong Liquid Ammonia from
3v. to 3vj. Melt the lard, mix it with the oil, and pour them into a wide-mouthed

bottle with a ground glass stopper ; then add the ammonia, close the bottle, mix
the contents together by shaking, and keep the mixture in a cool place.—This

ointment, rubbed on the skin and covered by a compress, speedily produces vesi-

cation. Without the compress, it causes rubefaction. It is a very useful rube-

facient, vesicant, and counter-irritant.

4. TINCTURA AMMONIA COIPOSITA, L. Spiritus Ammonice succinatus. (Mas-

tic, 3ij. ; Rectified Spirit, f 3ix. ; Oil of Lavender, fl|xiv. ; Oil of Amber, rriiv.

;

Stronger Solution of Ammonia, Oj. Macerate the Mastic in the Spirit, that it

may be dissolved, and pour off the clear tincture; then add the other ingredients,

and shake them all together).—This liquid is milky, owing to the separation of

the mastic from its spirituous solution by ammonia. It is commonly called Eau
de Luce [Aqua Lucifi), after an apothecary at Lille. M. B. Jussieu [Histoire de

VAcademie Royak des Sciences. Annee 1747, p. 54.) gave it to one of his pupils

who had been bitten by a viper; and, as the patient recovered, the remedy ac-

quired considerable celebrity as a counter-poison to the bites of venomous snakes.

But Fontana {Treatise on the Venom of the Viper, vol. ii. Lond. 1787.) has shown
that ammonia (its active principle) does not possess any powers of this kind. The
compound tincture of ammonia is a powerful antispasmodic stimulant, and is now
principally employed as an antihysteric, in doses of from ten to thirty or forty

minims. It has also been used as a stimulating embrocation.

7. AMMONIA CAR'BONAS.—CARBONATE OF AMMONIA.

History.—Both solid and liquid compounds of ammonia and carbonic acid

have been known for several centuries. Raymond Lully, in the 13lh century,

was acquainted with the impure solution of carbonate of ammonia obtained from

putrid urine ; and it is probable that the Arabians had known it long before. Basil

Valentine {Chymisclie Schriften, Ander-Theile, S. 392. Hamb. 1677.) speaks of

the spiritus salis urince.

Natural History (see Amtnonia, p. 279).—Carbonate of Ammonia is formed

during the putrefaction or destructive distillation of those organic substances which

contain nitrogen. It is a constituent of rain-water (see p. 251).

Preparation.—Anhydrous neutral carbonate of ammonia can only be obtained

by bringing together dry carbonic acid and ammoniacal gases. It is not employed

in medicine.

Hydrated neutral carbonate of ammonia is the first, and, therefore, the most

volatile, of the solid products which appear in the distillation of the commercial

hydrated sesquicarbonate of ammonia. If hydrated sesquicarbonate of ammonia

be digested in a small quantity of water, we obtain a solution of a neutral carbo-

nate of ammonia, mixed, however, with a little of the bicarbonate.

The same neutral carbonate is obtained when a mixture of sal ammoniac and

carbonate of either soda or potash is submitted to distillation with water; and on

this principle several liquid preparations (presently to be mentioned) of this

neutral salt are directed to be prepared in the Pharmacopoeia. One equivalent or

54 parts of the hydrochlorate of ammonia react on one equivalent or 70 parts of

» Tratte TMoriqve et Pratique de la Dirivation contre les j9ffections les plus communes en geniral, telle la

PlH/iorc, I'Inflammation, Vmmorrkagie, &c Paris, 1837. Reviewed in Brit, and For. Medical Jtecieio, vol. vii.

p. 56.
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carbonate of potash, and yield one equivalent or 76 parts of chloride of potassium,

one equivalent or 9 parts of water, and one equivalent or 39 parts ofcarhonale of

annnnonia.

MATERIALS.

1 eq. Hydrochlo.
Ammonia. •. -54

eq. Carbonate
Potash 70

COMPOSITION.

I eq. Ammonia
f I

ric Jicid 37 \ Veq. Chlor.

1 eq. Hydrochlo- C 1 eo. Hydr

1 eq. Carbonic .Acid 22,

1 eq. Potash 48
1 eq. Oxygr 8^.
1 eq. Potassium iO.

124

1 eq. Garb, of Amm.
rrrHr.^l eq. Water 9

1 eq. Chloride Po-
ta««tum 76

124

Bone spirit, obtained by the destructive distillation of bones, contains neutral

carbonate of anrimonia in solution with animal empyreumatic oil.

Properties.—Hydrated neutral carbonate of ammonia is a crystalline salt,

having an ammoniacal odour, but weaker than that of a solution of caustic am-

monia.

Characteristics.—Its solution yields, on the additfon of chloride of barium,

a white prec'\p\iatc {carbonate of baryta) ; and no farther precipitate is obtained

by the farther addition of caustic ammonia to the mi.vture. This character dis-

tinguishes the neutral carbonate from the sub- and super-carbonates of ammonia,
(see Hydrated Sesquicarbonate and Bicarbonate ofAmmonia.)

Composition.—The hydrated neutral carbonate of ammonia has, according to

Rose, the following composition :-—

.atoms.

.. 2 ...

Eq. Wt.

... 34 . . .

.

Per Cent.

.. 39080 ...

.. 50 575 ...

.. 10 345 ...

Rose.

.. 39-27

. . 50 09

. . 10-64

jJtowis. Eq. Wt.
Or

Carbonate of Am- ? , „„
monia I ^ "' -^^ '•

Carb. of Oxide of /

Ammonium j
l ...• 4a ..

Per Cen

. . 2 . .. . . . 44 . . .

.

\yatfcr .. 1 ... ... 9 ....
.. 44-83

Hydrated Carbonate
,

of Ammonia '

1 ... ... fi7 .... . 100000 . .

.

. 100-00
.. 5517

87 .10000

Physiological Effects and Uses.—The effects of carbonate of ammonia are

similar to, but somewhat milder than, those of caustic ammonia. The neutral

carbonate is more powerful than the hydrated sesquicarbonate, and still more so

than the bicarbonate of ammonia. In the solid form it is not employed in medi-

cine. Several officinal preparations, however, owe their medicinal activity to it.

1. SPIRITUS AMONIjE, L. E. D. (U. S.) Spirit of Ammonia.-^?repared ac-

cording to the London and Dublin Pharmacopceias, this is a solution of carbonate

of ammonia in rectified spirit; but according to the Edinburgh Pharmacopoeia it

is a solution of ammoniacal gas in spirit. The following are the formulae of the

three colleges :

—

The London College orders Hydrochlorate of Ammonia, 3x. ; Carbonate of Potasli, 3xvj.

Rectified Spirit; Water; of each Oiij. Mix, and let three pints distil.—In this process double
decomposition takes place (as above explained,) and the carbonate of ammonia, which is pro-

duced, distils over with the spirit, in which the greater part of it dissolves; the remainder being
deposited in an imperfectly crystalline state.

The Dublin College directs [Sesqui-] Carbonate of Ammonia, coarsely powdered, 3 iijss. to

be dissolved, with a medium heal, in Rectified Spirit, Oiij. [wine measure.]—During the solu-

tion in the healed spirit, the sesqui-carbonate evolves carbonic acid gas, and is reduced to the
state of carbonate of ammonia, of which about 30 grains are taken up by each ounce measure
of the spirit.

The Edinburgh College orders Rectified Spirit, Oij. and f3ij ; Fresh-burnt Lime, 3xij.;
Muriate of Ammonia, in very fine powder, 3viij. ; Water, f 3viss. Let the lime be slaked with
the water in an iron or earthenware vessel, and cover the vessel till the powder be cold ; mix the
lime and muriate of ammonia quickly and thoroughly in a mortar, and transfer the mixture at

once into a glass retort; adapt to the retort a lube which passes nearly to the bottom of a bottle

containing the rectified spirit; heat the retort in a sand-bath gradually, so long as any thing
passes over, preserving the bottle cool. The bottle should be large enough to contain one-haJf

more than the spirit used.—In this process we obtain, by the mutual reaction of the sal ammo-
niac and lime, (See p. 279.) ammoniacal gas, which passes over, and is dissolved in the spirit

contained in the receiver.

VOL. I. 35
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{The U. S. Pharmacopoeia directs Muriate of Ammonia in firte powder ; Lime, each a pound

;

Alcohol, twenty fluid ounces; Water, nine fluid ounces. Slake the lime with the water; mix
it with the Muriate of Ammonia, and proceed in the manner directed for solution of Ammonia,
the Alcohol heing introduced into the quart bottle instead of distilled Water. When all the

Ammonia has come over, remove the liquor contained in the quart bottle and keep it in small
bottles well stopped.)

The medicinal effects of this preparation are analogous to those of Liquor Am-
monise. It may be employed in hysteria, flatulent colic, and nervous debility.

It is, however, but little used except in the preparation of the following com-
pounds. The dose of it is from f3ss. to f3j. properly diluted with water. Satu-

rated with camphor it forms a highly stimulating liniment.

2. SPIRITUS AMMONIJ] FffiTlDUS, L. E. D. Fetid Spirit ofAmmonia.^ln this,

as in the preceding preparation, a difference exists in the formulae of the British

Colleges. The London and Dublin Colleges use a solution of carbonate of am-
monia, while the Edinburgh College employs a solution of caustic ammonia.

The formula of the London College is the same as that for Spiritus Ammoni^B, L. ; except
that five ounces of Asafoetida are put into the retort with the other ingredients.

The Dublin College orders Asafoetida 3iss. to be macerated for three days in Spirit of Am-
monia, Oij. [loinc measure,] shaking occasionally; then pour off the clear liquor, and distil a
pint and a half.

The Edinburgh College employs Spirit of Ammonia, fSxss.; Asafoetida, Sss. Break the

Asafoetida into small fragments; digest it in the spirit for twelve hours; and distil over ten

fluid ounces and a half by means of a vapour-bath heat.

This preparation is a very unnecessary one. It is merely a solution of the

volatile oil of the asafoetida in spirit of ammonia; for which a mixture of tincture

of asafoetida and spirit of ammonia may be conveniently and more eiiicaciously

substituted. It is a colourless, pungent, and fetid liquor, which becomes brown-
ish by age. It is employed in hysteria, in doses of from half a drachm to a

drachm in water.

t SPIRITUS AMMONIiE AROMATICUS, L. E. D. (U. S.) Spirit of Sal Volatile.—

The preparation of the London and Dublin Pharmacopoeias is a solution of the

carbonate of ammonia ; but that of the Edinburgh Pharmacopoeia contains caustic

ammonia.

The London College gives the following formula:—Hydrochlorate of Ammonia, 3v. ; Car-

bonate of Potash, 3viij.; Cinnamon, bruised; Cloves, bruised, of each 3ij. ; Lemon Peel, 3iv.;

Rectified Spirit; Water, of each, Oiv. Mix them, and let six pints distil.—In this process

double decomposition takes place, as already noticed, and the carbonate of ammonia distils

over with the spirit and part of the water flavoured by the essential oils of the aromatics

used.

(The same formula has been adopted by the U. S. Pharmacopoeia, which directs, the distilla-

lion over of seven pints and a half.)

The Dublin College orders spirit of Ammonia, Oij. [wine measure;] Essential Oil of Lemons,

3ii.:; Nutmegs, bruised, 3ss. ; Cinnamon Bark, bruised, 3iij. Macerate in a close vessel for

three days, shaking occasionally; then distil a pint and a half.

The Edinburgh College orders of Spirit of Ammonia, f3viij.; Volatile Oil of Lemon-peel,

f3j.; Volatile Oil of Rosemary, f3is8. Dissolve the oils in the spirit by agitation.

This jDfeparation, on account of its more agreeable taste and smell, is usually

preferred to the Spiritus Ammonige above noticed, than which it is somewhat

-weaker. It is frequently employed in languors, faintings, hysteria, flatulent

colic, and oefvous debility, in doses of from f 3ss. to f 3ij. properly diluted with

water.

a AMMONITE SESQUICAR'BONAS, L.—SESQUICARBONATE OF AMMONIA.

( Animoniffi Carbonas, E. D.) (fJ. S.)

History-—^This salt was probably known to Raymond Lully ; but until late

years it has been confounded with the other carbonates of ammonia. It is fre-
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quently denominated subcarbonate of ammonia, volatile, or smelling salts, or

bakers'* salt. The last appellation has been given to it because of its use by
bakers, as a substitute for yeast, in the manufacture of some of the finer kinds of

bread.

It is probable that the terms sal alkali volatile siccuni seu urinosum., sal vola-

tile salis ammoniaci, and sal volatile carnu cervi, applied to this rather than any
other carbonate of ammonia.
Natural History.—See Ammonia (p. 279,) and Ammonice Carbonas (p. 268.)

Preparation.—Manufacturers prepare it by submitting to sublimation a mixture

of sal ammoniac or impure sulphate of ammonia and chalk. A few years since,

it was extensively made at Messrs. Bush & Co.'s, Bow Common. The retorts

in which the sublimation was effected, were of cast iron, and similar in shape

and size to those employed in the manufacture of coal gas. Each retort com-
municated posteriorly with a leaden receiver, with which was connected a. se-

cond receiver of the same size and shape. The receivers had the form of square

prisms placed endways, and were supported in a wooden framework. The im-

pure sesquicarbonate thus obtained was contaminated with tar or oily matter, and
deposited a dark carbonaceous matter when dissolved in acids. It was refined in

iron pots, surmounted with leaden heads, and heated by the flue of the retort

furnace. A little water is introduced into the pots to render the sesquicarbonate

translucent. In another manufactory, which I have inspected, the pots are heated

by a water-bath ; a temperature of 150° F. being, I am informed, sufficient for

this process.

All the British Colleges give formuloe for the preparation of this salt. The
London and Edinburgh Colleges order of Hydrochlorate of Ammonia, ft»j., and
Chalk, fbiss. These are to be rubbed separately to powder, then mixed, and
submitted to sublimation with a heat gradually increased. The Dublin College

orders equal parts of Muriate of Ammonia and dried Carbonate of Soda.

In this process, three equivalents or 162 parts of sal ammoniac react on three

equivalents or 150 parts of carbonate of lime, and produce an equivalent or 118
parts of the hydrated sesquicarbonate of ammonia, three equivalents or 168 parts

of chloride of calcium, one equivalent or 17 parts of ammonia, and one equiva-

lent or 9 parts of water. The chloride of calcium is left in the retort, the hy-

drated sesquicarbonate of ammonia is sublimed, while the ammonia and the water

are dissipated.

MATERIALS. COMPOSITION. PRODUCTS.

•\ P(i Hvdro- ^ ^ Ilydrochlo-
\ 3 eg. Hydr. 3 -,

\
1 eg. Water 9 . w» ter 9 1 "w

"

r iornf/ J
TIC ^cid \\\ \ ^i eq. ChloT. mZ~/ \ ^eq.WaterlS:

leq. water n |
Anm'ieaU :'•;;?:::,':/: 5I--^>^ -H- leq. Ammonia ^l\t

\'i eq. Ammonia 34 -•../ ^^*^^ \ i S

3 eq Carb K 3 «?• C«''*- -^ctrf fi6 /• IT!!ii?i:;;^-::.-.-.:::-.-;i»l eQ- Hydd. Sesquicarb. ^
lime noSi- Ti^. aaS^^I- O^yg' 24 ^^"^--^ Amm 118Lime. 150^ 3 eq. Lime, 84

j 3 ^J ^^J^ j^^,
^"-^

3 eq. Chlor. Calc 168

"312 312 312

It appears from .some experiments, presently to be noticed, that the compound called hy-

drated sesquicarbonate of ammonia is a double salt, consisting of one equivalent of anhydrous

cnrboMiilc of ammonia (NH^ CO^) and one equivalent of hydrated bicarbonate of ammonia
(NH^ 2 CO', 2 HO.) Now, in general, when two neutral salts react on each other, the resull-

irtg compounds are also neutral ; and, therefore, by the mutual action of 3 equivalents of hy-

drochlorate of ammonia and 3 equivalents of carbonate of lime, the calculated products should

be 3 equivalents of hydrated neutral carbonate of ammonia (NH^ CO'," HO,) called hypolhe-

tically carbonate of the oxide of ammonium, and 3 equivalents of chloride of calcium. But it

appears from Rose's experiments (Taylor's Scientijic Memoirs, vol. ii.) that such a hydrated

neutral carbonate of ammonia docs not exist per se. Hence, at the commencement of the beat-

ing process ammoniacal gas escapes with just so much water as is sufficient to form the hy-

pothetical oxide of ammonium.

Hydrated sesquicarbonate of ammonia cannot be re-sublimed unchanged.

Hence in the process of refining, its constitution changes j every two equivalents



292 BLEMEKTS OF SIATEUIA MEDICA.

lose an equivalent of carbonic acid, and tiie product is a hydrated |. carbonate of

amnnonia.

MATERIAL. COMPOSITION. I'RODDCTS.

( 1 eg Carbonic jScid 22 1 eq. Carbonic Acid 22
2 eq. Hydrd. Sesquicar- jo eg. Carbonic Jlcid 110 1

bonate Ammonia 236 ) 4 eg. ^Jmnionia 68 > 1 eq. Hydrated -j

( 4 eq. Water 36 > Carb. of Ammonia 214

236 236 236

Properties.—Hydrated sesquicarbonate of ammonia is metwiih in the form of

fibrous, white, translucent cakes, about two inches thick. When exposed to the

air it evolves carbonate of ammonia, and is converted into bicarbonate of ammo-
nia; so that its vapour has a pungent odor, and strongly reddens turmeric paper.

The resulting hydrated bicarbonate is opaque, pulverulent, and much less pun-

gent, from which it has been termed mild carbonate of ammonia. The sesqui-

carbonate is soluble in four times its weight of cold water; but boiling water or

alcohol decomposes it, with the evolution of carbonic acid.

Characteristics.—As an ammoniacal salt, this substance is recognised by its

odour, its fugacious action on turmeric paper, and by its action on the salts of

copper, bichloride of platinum, and bichloride of mercury, (see tests for ammonia,

p. 280.) As a carbonate it is known by its solution yielding a white precipitate

{carbonate of baryta) with the chloride of barium : the clear liquor from which
this precipitate has subsided, yields a farther precipitate on the addition of caustic

ammonia. By this last character the sesquicarbonate is distinguished from the

neutral carbonate.

Composition.—This salt consists, according to Mr. Phillips, [Quarterly Jour-

nal of Science^ vol. vii. p. 294,) Dr. Thomson, and Rose, of carbonic acid, am-
monia, and water, in the following proportions :

—

Atoms. Eq. Wt. Per Centage. R. Phillips.

CarbonicAcid 3 66 5593 542
Ammonia 2 34 28-81 293
Water • 2 18 15-26 16-5

Hydrated Sesquicarbonate of Ammonia.. 1 118 100.00 lOO.O

It appears, however, from the observations of Dalton, [Memoirs of the Literary

and Philosophical Society of Manchester., 2d Ser. vol. iii. p. 18,) and Scanlan,

[Athenceum for 1838, p. 596,) that it is not a single salt or true sesquicarbonate,

but a mixture or compound of the carbonate and bicarbonate; for, if treated with

a small quantity of cold water, a solution of carbonate of ammonia is obtained,

while a mass of bicarbonate, having the form and dimensions of the sesquicar-

bonate employed, and of which it is a mere skeleton, is left. Two circumstances

appear to me to prove that it is not a mere mixture, but a true chemical combina-

tion of these salts, viz : first, the uniformity of its composition ; and secondly, its

crystalline structure. Its constitution, then, is as follows :

Moms. Eq. Wt. Per Cent.

Anhydrous Carbonate of Ammonia 1 39 3305
Hydrated Bicarbonate of Ammonia 1 79 66-95

Hydrated Sesquicarbonate of Ammonia 1 118 100.00

Impurity.—The hydrated sesquicarbonate of ammonia of commerce is some-

times contaminated with empyreumatic oil, and in this state it yields a more or

less deeply-coloured, or even blackish, solution when dissolved in dilute acid.

The pure salt, on the other hand, yields a colourless solution, and leaves no resi-

duum when healed on platinum or glass. It is translucent and crystalline ; but

when exposed to the air it evolves carbonate of ammonia, and becomes opaque,

pulverulent, and less pungent : in this state it consists principally of bicarbonate

of ammonia. Lastly, its aqueous solution, saturated with pure nitric acid, gives

no precipitate with solution of chloride of barium or of nitrate of silver; for a
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precipitate with the first of these substances would indicate the presence of a sul-

phate, with the second a chloride.

Physiological Effects, a. On Animals.—The principal experimenters with

this salt are Seybert, Orfiia, and Gaspard, on dogs, and VVibmer on nnan. Sey-
bert (Quoted by VVibmer, Die Wirkung, &c.) injected in one experiment fifteen

grains, in a second twenty-five grains ; and in a third experiment forty-five grains

of this salt dissolved in a little water, into the crural vein of a dog: the animal

appeared to suffer great pain ; the frequency of the heart's action was increased,

the respiration became difficult, and violent convulsions came on ; but in all these

cases perfect recovery took place. The blood, drawn after the injection, had its

natural colour, odour, and consistence. Orfiia (Thxicol. Generale.) found that

two drachms and a half of the salt, given to a dog, caused gastric inflammation,

with tetanic convulsions; the body ultimately becoming curved with the head

forcibly bent backwards. Gaspard, quoted by VVibmer, [Die Wirkungy &c.)

killed a young pig, of three weeks old, by injecting twenty-four drops of (a solu-

tion of) carbonate of ammonia in an ounce of water into the veins. Death oc-

curred in nine hours.

^. On Man.— VVibmer found that a grain and a half of this salt produced on
himself no remarkable effect; three grains increased the frequency of the pulse

from 68 to 72 beats per minute, with throbbing headache. In other experiments,

in which he took from six to twelve grains (in some repeating the dose at short

intervals,) the effects were usually, but not constantly, increased frequency of

pulse, with disorder of brain, manifested by the pain, heaviness, throbbing, &c.
In one instance, he says, disposition to cough, and increased secretion of bron-

chial mucus, were remarkable. To an epileptic patient (a female) in the London
Hospital, I gave fifteen grains of this salt three times a day for two months, with-

out any apparent injury. The fits, which previously had occurred at stated peri-

ods, were suspended during the time the patient was under the influence of the

medicine. Huxham {Essay on Fevers, pp. 48 and 308, 3d edit. 1757.) has men-
tioned a remarkable case illustrative of the ill effects resulting from the long-con-

tinued use of this salt.

"I had lately under my care," he observes, "a genlleman of fortune and family, who so

habituated himself to the use of vast quantities of the volatile sails, that at length he could eat

them in a very astonishing manner, as other people eat sugar and caraway seeds. The conse-

quence was that he brought on a hectic fG\eT, vast hoemorrhages from the intestines, nose, and
gums ; every one of his teeth dropped out, and he could eat nothing solid : he wasted vastly in

his flesh, and his muscles became as soft and flabby us those of a new born infant; and he bcoke
out all over his body in pustules. His urine was always excessively high-coloured, turbid, and
very fetid. He was at last persuaded to leave off this pernicious custom ; but he had so eflfec-

tually ruined his constitution, that though he rubbed on in a miserable manner for several months,

he died, and in the highest degree, of marasn)us. And I am persuaded he would have died

much sooner, had he not constantly drank very freely of the most fine and generous wines,

and daily used large quantities of asses' milk, and anti-scorbulic juices, acidulated with juice of •

lemon."

The general action of this salt is similar to that of caustic ammonia, already

noticed. Its topical operation, however, is less intense; for combination with

carbonic acid diminishes the local action of ammonia in proportion to the quan-
tity of acid present.

In small doses it proves antacid, stimulant, and sudorific. By repeated use it

operates as a liquefacient (see p. 202,) like* the other alkalis, though much less

intensely so. In doses of thirty grains or more it is apt to occasion vomiting*

The effects of an over-dose are abdominal pains, and other symptoms of inflam-

mation, convulsions, and other phenomena indicative of its action on the nervous
system.

Uses.— It is used in the same cases and under the same regulations as the solu-

tion of ammonia, to which 1 must refer the reader (See p. 285).
Recently this salt has been recommended, by Dr. Barlow, (Guy's Hospital

25*
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Reports, vol. v.) in diaheieSy several cases of which are said lo have been relieved,

if not cured, by it. 1 regret I cannot confirm Dr. Barlow's favourable notice of it.

In one case (that of a man, an out-patient at the London Hospital) it has, in my
hands, failed to give any relief, after a prolonged trial.

It has been employed with excellent effect in some cases of 5cro/w/a.* It is best

adapted for those cases attended with a languid circulation and a dry state of

skin.

It is frequently employed for the preparation of effervescing draughts. The
following are the relative proportions of acid and base lo be used :

—

„^ . ,„ . ^ ,. • C <) fluid-drachms of Lemon Juice, or
20 grama of Sesquicarbonate of Ammonia > 34 grains of crystallizi^d Citric Acid, or

require
^

25-i grains of crystallized Tartaric Acid.

The citrate and tartrate of ammonia thus obtained are useful remedies in febrile

cases, where the object is to promote cutaneous circulation and exhalation.

Full doses of this salt have been employed in faralysis^ to occasion vomit-

ing.

Mixed with some aromatic oil (as the oil of bergamot or lavender,) it is used as

a smelling salt^ against syncope, hysteria, &c.
As a topical agent it has been employed in aqueous solution, or mixed with oil

to form an imperfect kind of soap, or made into ointment with lard. Its operation

in these cases is that of a topical stimulant and rubefacient. It proves useful in

rheumatic pains, sprains, &c.
Administration.—As a stimulant and diaphoretic, it is used in doses of from

five grains to a scruple, exhibited either in the form of pill or solution. As an

emetic, the dose is 80 grains, properly diluted, and repeated if necessary.

Antidotes.—(See Ammonia, p. 287.)

1. LIPOR AMMONI SES(lUICARBONATlS, L. Ammonice Carbonatis Aqua, E.

D. (Sesquicarbonate of Ammonia, 3iv. [4 parts, J5.;] Distilled Water, Oj. [15

parts, Z).] Dissolve and filter.)—By exposure to the air, this solution loses its

pungency by the formation of bicarbonate of ammonia. It may be given inter-

nally in doses of from f3ss., to fSiss., or even f3ij. properly diluted. It is em-
ployed in the preparation of Ferri Potassio-tartras, Ph. X., and is a constituent of

the following liniment :

—

2. LINIMENTUM AMMONI SESRUICARBONATIS, L. Liniment of Sesquicarbonate

of Ammonia. (Solution of Sesquicarbonate of Ammonia, fjj.; Olive Oil, f3iij.

Shake them together until they are mixed.)—Oil and sesquicarbonate of ammonia
form a soap, but owing to the presence of the carbonic acid, it is of an imperfect

kind. Its effects and uses are analogous to the Linimentum Ammonice before

mentioned (p. 287.)

9. AMMO'NIiE BICAR'BONAS, Z>—BICARBONATE OF AMMONIA.

History.—This salt was formed by Berthollet, and hence it is sometimes termed

BerthoUeVs neutral carhonoJ,e of ammonia.
Preparation.—The directions of the Dublin College for its preparation, are as

follows :

—

"Take of Water of Carbonate of Ammonia any required quanlity. In a suitable apparatus
let the water be exposed, until the alkali is saturated, to the stream of Carbonic Acid Gas
which escapes duringr the solution of white marble in diluted Muriatic Acid. Then let it

rest, and let crystals form, which are to be dried without heat, and preserved in a close

vessel."

Bicarbonate of Ammonia is also formed by keeping the common sesquicar-

bonate of ammonia in imperfectly closed vessels. Another mode of obtaining it

* An Ensatj on Scrofula; in which an Recount of the Effects of the Ammonia Carboiias, as a Remedy in that
Disease, is submitted to the Profession. By Charles Aruistrong, M. D. Lond. 1812.
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is by digesting water on the sesquicarbonate ; the more soluble carbonate is dis-

solved, leaving the less soluble bicarbonate. (See p. 292.)

Properties.—The crystals of this salt belong to the rigJit rhombic system.

(See Rose's paper, in Taylor's Scientific Memoirs, vol.ii.) Their smell and

taste are very faintly ammoniacal. This salt is less soluble in water than the

preceding carbonates ; for it requires eight parts of cold water to dissolve it. The
solution, by exposure to the air, loses part of its carbonic acid, especially if it be

heated.

Characteristics.— It is distinguished from the before-mentioned carbonates by
having scarcely any ammoniacal odour. Its solution at first occasions no preci-

pitate with chloride of barium or chloride of calcium (unless caustic ammonia be

added) : after a short time, however, the mixture evolves carbonic acid, and a white

earthy carbonate is precipitated.

Composition.—The composition of this salt is as follows :

—

Atoms. Eq. JVt. Per Cent. Phillipn. Rose. Vols.

Ammonia 1 17 21-5 2116 2139 I Ammoniacal gas 2
(Carbonic Acid 2 44 55 7 5550 56 09 Carbonic Acid gas 2
Water 2 18 22 8 i;3-34 2252 1 Aqueous Vapour 2

Crystallized Bicarbonate
I ^ ^9 ,qq.O ^^^.^^ ViQw\

of Aniuioiiia ) |

Physiological Effects and Uses.—The operation and uses of this salt are

analogous to those of the preceding compounds of ammonia. It is termed dia-

phoretic, antispasmodic, and antacid. Being less caustic, it is more palatable than

the other carbonates. It may be employed to form effervescing medicines.

About 18 grs. of Citric, or 19 grs. of Tartaric Acid are required to saturate 9j.

of this salt.

Administration.—The dose of it is from six to twenty-four grains, dissolved

in cold water.

10. AMMO'NIiE HYDROCHLO'RAS, L.—HYDROCHLORATE OF AMMONIA, E.

(AmmonicE Murias, E. D.) (U. S.)

History.—The early history of this salt is involved in considerable obscurity ;

for though the term sal ammoniacus [aXs a/xfjLwvtxo^) is met with in several old

writers, it is believed by the erudite Beckmann, (^History of I?iventions, vol. iv.

p. 306. Lond. 1814.) as well as by others, to refer to rock-salt. The first dis-

tinct notice of hydrochlorate of ammonia is to be met with in Geber, who was
acquainted with the mode of purifying it by sublimation. But as my friend Dr.

Royle observes, [Essay on the Antiquity of Hindoo Medicine, p. 41. Lond.
1837.) this salt "must have been familiar to the Hindoos ever since they have
burnt bricks, as they now do, with the manure of animals; as some may usually

be found crystallized at the unburnt extremity of the kiln."

The substance, whatever its nature may be, which the ancients termed sal

ammoniac, derived its name from Ammonia, the name of a district of Libya
where the oracle of Jupiter Ammon was situated. This district took its name
from a(Xfjiog, sand, on account of the sandy nature of its soil. Herodotus (Lib.

iv. [Melpomene,
'\
cap. 181 and 182.) mentions the salt found in this district.

Synonymes.—Few substances have had so many synonymes as this salt.

Besides those above given, the most familiar are, sal ammoniac or muriate of
ammonia. On the ammonium hypothesis, it is called chloride of ammonium,
(NH,* CI.,) while, according to Dr. Kane, it is chloro-amidide ofhydrogen (NH,*
H, H CI.)*

Natural History.—(See Ammonia, p. 279.)

* For the alchymical names of this substiince, see Dr. T.Thomson's History of Chemistry, vol. i. p 125. Lond.
1830; ami Parr's Medical Dictionary, art. Jirmoniacus.
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Pkeparation.—In Egypt, Sal Ammoniac is obtained by sublimation from the

soot afforded by the combustion of camel's dungJ

It is probable that the muriatic acid or chlorine of this salt is derived from the common salt

on which these animals feed; for Chaptal {Elements of Chemistry, vol. i. p. 262. Lond. 1791.)
says that he could only procure sal ammoniac from the soot of cow-dung and that of horses while
these animals continued to live on marine plants.

Some years ago this salt was manufactured in London from the soot of coals.

At the latter end of the last century it was made in Paris by the union of ammo-
niacal vapour (obtained by the decomposition of animal matters, in iron cylinders

placed in a furnace) with muriatic acid gas. (See Journal de Physique for 1794.
—Also Parkes, op. supra cit.)

At the present time sal ammoniac is manufactured in this country from the

impure ammoniacal liquors obtained as secondary products in the manufacture of
coal gas and animal charcoal.

1. Manufacture of Sal Ammoniac from Coals.—In the manufacture of COal gas,

coal is submitted to distillation in iron retorts, and the volatile matters obtained

are conveyed to a condensing vessel or refrigeratory, in which are deposited tar

and an ammoniacal liquor.

This ammoniacal liquor (commonly termed gas liquor) contains several salts

of ammonia—-such as carbonate, hydrocyanate, sulphate, and hydrosulphate. It

is usually sold to sal ammoniac manufacturers, who reside in the outskirts of the

metropolis. The precise mode of proceeding, to convert it into sal ammoniac,
varies according to circumstances. Sometimes sulphuric acid is added, and the

liquor evaporated, by which brown crystals of sulphate of ammonia are obtained.

This salt is then mixed with chloride of sodium, and submitted to distillation in

iron pots lined with clay, to which is adapted a leaden dome or head, having an
aperture or open cylindrical tube, which can be closed or opened, according to

circumstances.

A few years since I saw this process in operation at the Westminster Gas-works. On examin-
ing the clay removed from the pots after the operation, I discovered small but perfect and beautiful

crystals of the bisulphuret of iron, which had been formed during the process.

Every equivalent or 66 parts of sulphate of ammonia react on one equivalent

or 60 parts of chloride of sodium, and yield one equivalent or 54 parts of sal

ammoniac, and one equivalent or 72 parts of sulphate of soda.

MATERIALS. COMPOSITION. PRODUCTS.
r\ tq. Ammonia 17 ^^_,„.^--;5^1 eq. Hydiochlor.

1 eq. Sulphate of 3 j Sulphuric Acid 40- ^— '^^^^ Ammonia 54'—' "^'^- »!i^.sx i:

1 eq. Chloride of ( eg. Chlorine

Sodium m\eq. Sodium 24- .-:u-^l eq. Sulphate of
Soda 72

126 126
J26

In some cases the gas liquor is saturated with hydrochloric acid, and the brown
crystals of hydrochlorate of ammonia obtained by evaporation are purified by
sublimation.

As a cheap substitute for hydrochloric acid, manufacturers sometimes employ
chloride of calcium." This proceeding I have seen adopted at the manufactory

of Messrs. Bush and Co., Bow Common. The process has been described by my
friend and former pupil. Dr. G. H. Jackson. [London Medical Gazette, Aug. 4,

1839.)

» a very full and complete description of the process, with illustrative plates, will be found in the splendid

Description de CEgypte, Etai Modcrne, tom. i. p. 413. Paris, 1809; Planches ii. and xxiv. Arts et M6liera. See
also Parke's Chemical Essays, ed. 2d. vol. ii. p. 437. Lond. 1823.

^ The chloride of calcium used in the above process is a secondary product, obrained. I am informed, from
saltworks. It contains the chlorides of sodium and magnesium.



HYDROCHLORATE OF AM3I0NIA. 297

To the gas liquor, chloride of calcium is added, when a copious precipitation

of carbonate of lime takes place, muriate of ammonia being left in solution. The
whole of this is put into a tub, having holes in the bottom to allow the solution

to drain through, leaving the solid particles behind. This solution is evaporated

at a gentle temperature in iron tanks, when it yields impure crystals of muriate

of ammonia, of a brownish colour. The salt is then dried, and the water of crys-

tallization driven off in a long iron vessel, very similar to a sand-bath. It is

now placed in an iron subliming pot, (previously coated to the extent of from one

to five inches in thickness, with a composition of common clay, sand, and char-

coal,) capable of holding about 5 cwts. This is covered by a dome of lead, with

an aperture at the top, in which a stopper is placed, by the removal and appear-

ance of which the manufacturer judges of the progress of the sublimation. A
gentle fire is kept up under the subliming pot for seven or eight days, when the

dome having cooled down, and the sal ammoniac somewhat contracted, so as to

loosen from the sides, the dome is thrown off from the iron pot, and about 2 or 3

cwts. of white, semi-transparent, muriate of ammonia are knocked off in cakes.

I have seen cakes of sal ammoniac, made at Messrs. Bush & Co.'s by this pro-

cess, weighing between 5 and 6 cwts. each ; and 1 am informed that they some-
times weigh 1000 lbs. each. They are discoloured on their convex surface, (in

contact with the leaden dome,) and are, therefore, carefully scraped before being

sent out.

The gray suit scraped from the exterior of the cakes consists of, or at least yields, hydro-

chluric acid, ammonia, and lead. A solution of the purified »alt yields no iodide of lead on
the addition of iodide of potassium, but affords a black precipitate (sulphuret of lead) when
sulphuretted hydrofrcn gas is passed through it. It is probably a double chloride of lead and
ammonium. (Dr. Jackson, Ibid.)

Yellow or brownish streaks or bands are frequently observed in the cakes of

sal ammoniac. These are ascribed by the manufacturers to the neglect of the

workmen who, falling asleep during the night, allow the fire to go down con-

siderably, and then suddenly raise the heat, by which chloride of iron is sublimed

in combination with sal ammoniac.

For several years I have been accustomed to show, in the lecture-room, that a solution of
these yellow bands in water give no traces of iron on the addition of ferrocyanide of potas-

sium, until a few drops of nitric acid be added, when a copious b!ue precipitate is formed;
and I, therefore, inferred that this yellow matter was a double chloride of iron and ammonium.
My opinion has been fully confirmed by the experiments of Dr. G. H. Jackson.

a. Manufacture of Sal Ammoniac from Bones.—Animal charCOal is extensively

manufactured from bones for the use of sugar-refiners ; and during the procciss an

ammoniacal liquor (called bone spirit) is obtained as a secondary product. The
operation is thus conducted.

Bones are first boiled to remove the fatty matter, which is used in soap-making.

The larger and finer pieces are then selected for the manufacture of buttons,

handles of knives and tooth-brushes, dtc. : while the smaller and refuse portions

are sold as manure. The remainder is submitted to distillation.

The stills or retorts are sometimes made of cast iron, and in shape and size

resemble those used at gas-works. Formerly they were placed horizontally in

the furnace,* and the volatile matters were conveyed away by a pipe opening
into the ends of the retorts. To facilitate the speedy removal of the charcoal,

they are sometimes placed obliquely in the furnace: the bones are introduced at

the upper end, and the charcoal is removed from the lower end;—while the vola-

tile matters are conveyed away by a side pipe. But these retorts are considered

inferior to the vertical ones, on account of the facility and speed with which the

latter can be charged and discharged. The vertical stills or retorts are made of

cast iron or of Welch bricks; the latter, I am informed, are preferable. In a

large manufactory of animal charcoal in this metropolis, the shape of the retort

* See Ure's Dictionary of Arts and Manvfactures, p. 108J, figs. 954 and 955. Lond. 1831>.
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is that of a right rectangular prism ; its height being twenty feet, its length about

three feet, and its breadth two feet. It is closed at the top by a nnovable iron

plate, secured by a screw bolt. It is closed below by a double trap-door opening
underground. Around the retort is a furnace of brickwork, whose shape is that

of a truncated pyramid.

The bones are introduced at the upper end of the retort. The volatile products

are conveyed away by an iron pipe. After passing through a cistern they are

conveyed to a series of receivers, where the brown ammoniacal liquor {bone spirit)

and the empyreumatic oil (aiiimal oil) are deposited. The non-condensable

portion is a fetid inflammable gas: this, after passing through water contained in

the second receiver, is conveyed into a chimney, or is burned. The solid re-

sidue in the retort is removed, while red-hot, through the lower and underground

end of the retort, into wrought-iron canisters, which are instantly closed by iron

covers, luted to make them air-tight, and then raised to the surface by a crane.

When cold it is ground, and sold as animal bone, or ivory black.

The products of this operation are easily accounted for. When bones are

heated, their cartilaginous or gelatinous portion undergoes decomposition, and its

elements (carbon, hydrogen, nitrogen, and oxygen) enter into new combinations.

Some of the oxygen and hydrogen unite to form water. Carbon and oxygen,

combining in different proportions, furnish carbonic oxide and acid. Carbon with

hydrogen ^oxms carbohydrogen ; vi\\\\Q nitrogen uniting with hydrogen produces

anvrrwnia, which, with some carbonic acid, forms carbonate of ammonia. The
empyreumatic or animal oil consists of carbon, hydrogen, and oxygen, with pro-

bably some nitrogen.

Manufacturers of animal charcoal usually sell their bone spirit to makers of

sal ammoniac, who adopt different modes of proceeding, according to circum-

stances. Sometimes sal ammoniac is made from bone spirit in the same way as

from gas liquor. Some manufacturers digest the bone spirit with ground plaster

of Paris (sulphate of lime,) by which carbonate of lime and sulphate of ammonia
are formed ; the former is precipitated, the latter remains in solution. The liquor

being filtered and evaporated yields brown crystals of sulphate of ammonia,
which, being mixed with common salt, is submitted to sublimation, by which sul-

phate of soda and sal ammoniac are obtained.

Properties.—Hydrochlorale of ammonia usually occurs in commerce in the

form of large hemispheral cakes, which are translucent, and by exposure to the

atmosphere become slightly moist. By solution or sublimation it may be obtained

in regular octohedral, or cubic, or plumose crystals: the latter are formed of

rows of minute oclohedrons, attached by their extremities (Graham). Its sp. gr.

is 1 '450. Its taste is saline and acrid; it has no odour. When heated, it sub-

limes without undergoing fusion or decomposition. It is soluble in about 3 parts

of cold and 1 of boiling water: cold being produced during the solution. It dis-

solves in alcohol.

Characteristics.—It may be recognised by the following characters : it is white

and volatile; and if heated on the point of a knife by the flame of a candle, it

readily sublimes. Mixed with caustic potash, or quicklime, it evolves ammonia-
cal gas, which is known by its odour, its action on turmeric paper, and its fuming
with the vapour of hydrochloric acid. Dissolved in water the hydrochlorate of

ammonia produces, with a solution of nitrate of silver, a white precipitate of chlo-

ride of silver, recognised by the properties before described (see p. 234) : and
with bichloride of platinum a yellow precipitate {platino-bichloride of ammonia)
which, when collected, dried, and ignited, yields spongy platinum.

Composition.—The following is the composition of this salt:

—

Moms.
Ammonia 1 .

Hydrochloric Acid 1 .

Eq. Wt.

... 17 ...

,.. 37 ...

Per Ct.

. 3148 .

. 68-51 .

Kirwan.

... 25 ..

... 75 ..

Buchoh.

.. 31 ...

.. 69 ...

Berzel. Vol.

. 31-95
1
Ammoniacal gas 2 .

. 68 05
1

Hydrochloric Acid gas- • 2 •

Sp.gr.

. 0-59027

. 1-38472

Hydrochlorate A mm. 1 ..... 54 .... 100 00 . .. 100 .. . 100 ... 10000
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1 cq.

17

If one equivalent or two volumes of hydrochloric acid gas be mixed with one

equivalent or two volumes of ammoniacal gas, combination

is efTected ; the gases disappear, heat is evolved, and the white

hydrochlorate is deposited.

Analogy would lead us to regard this salt as a chloride

of some metallic base. If such a base exist, it must con-

sist of one equivalent nitrogen and four equivalents hydro-

gen. Berzelius assumes the existence of this hypothetical

metallic base, and calls it ammonium^ while sal ammoniac
is termed by him chloride of ammonium. The protoxide of

this hypothetical metal will be equal to an equivalent of ammonia and one of

water. I have already referred to Dr. Kane's amidogen hypothesis of ammonia;
and stated that, according to this view, sal ammoniac is a chloro-amidide of hy-

drogen. The composition of sal ammoniac, according to these hypothetical no-

tions, is as follows :

—

1 eq.

Ilydrochl.

Acid.

= 37

moms.

Chlorine 1

Eq. Wt.

3C

Per Ct.

66*6 1

^toms.

Chloride of Hydrogpn 1 . .

.

Eq. JVt.

37...

Per a.

.. .31-48

Animonium ]. 1H «.Q 1 Amidide of Hydrogen I. .

.

....17... . . .68'51

Chloride of Ammoiiiunr . ..I. .. 54... ....99-9
!

Chloro-amidide of Hydrogen,...!... ....54... ...10000

Impurities.—The hydrochlorateof ammonia is sometimes rendered impure by
the presence of iron, or of lead, (see p. 297.)

Physiological Effects, a. On Vegetables.—According to Sir H. Davy,
(^Agricultural Chemdstry.) water holding in solution 1«.300 of its weight of hydro-

chlorate ofammonia promotes vegetation. Solutions which contained I '30 of their

weight of this salt he found injurious.

/3. On Animals—A solution of sal ammoniac mixed with the blood drawn from
the body produces no change in the size or shape of the blood-disks. Courten,

(Phil. Trans, for 1712.) Sprogel, Viborg, and Gaspard (quoted by Wibmer,)
(Die Wirkung, &c.,) injected solutions of sal ammoniac into the veins of animals

(dogs and horses) : large doses generally caused convulsions, sometimes paralysis,

and death. From the observations of Orfila, Smith, Arnold, (Wibmer, Op. cit.)

and Moirowd^ [Pharmacol. Veterinaire.) i\\'\s s^\i appears to be a local irritant, and
when introduced into the stomach in large quantities causes vomiting, purging, and
gaslro-enteritis. It e.xercises a specific influence over distant organs, for the first

three of the above-mentioned experimenters observed that inflammation of the

stomach ensued, to whatever part of the body the salt might have been applied,

and the convulsions and paralysis before referred to, attest its action on the ner-

vous system. Arnold says it diminishes the plasticity of the blood.

y. On Man.—Wibmer tried this salt on himself. He took from ten to twenty-

grains for a dose, which he repeated at the end of an hour. The effects were a
sensation of warmth and oppression in the stomach, headache, and increased desire

of passing the urine.

In this country it is so rarely employed internally that we have very slight ex-
perience either of its physiological or of its therapeutical effects. In Germany,
where it is more frequently administered, it is in high repute as a powerful alte-

rative or resolvent. (See p. 203.) " Like most salts," says Sundelin, [Hand-
buck dtr speciellen Heilmittellehrey 1" Be. S. 150, 3*' Aufl.) " sal ammoniac ope-
rates on the alimentary canal as an excilo-irritant. After its absorption it appears
to reduce moderately the action of the heart and large arteries, and, in this re-

spect, belongs to debilitating or temperant agents. But it acts as excitant and
irritant to the venous and arterial capillary systems, to the lymphatic vessels and
glands, to the skin, to the kidneys, and especially to the mucous membranes; not

only increasing secretion but also improving nutrition and assimilation, and coun-
leraqting organic abnormal conditions (as tumours, thickenings, and relaxations,)
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SO frequently met with in those structures. It pro'nnotes not only the mucous se-

cretions but also cutaneous exhalation, and even menstruation. Its diuretic effects

are less obvious. It extends its stimulating influence to the serous and fibrous

tissues, whose nutrition it improves.
" From these statements it follows that sal ammoniac operates like the more-

profoundly-acting alterative agents, and even approaches, in many respects, mer-
cury, but is especially distinguished from the latter in this, that it by no means
acts to such a degree as a liquefacient, nay even melting, agent on solidified or-

ganic substance and its crasis, and by its not so powerfully stimulating the lym-
phatic system. Its long-continued use may, indeed, injure the digestive powers,
but never gives rise to general cachexia. I have administered large doses of it

against thickening of the mucous membrane, for months, without remarking any
injurious effects beyond those just mentioned. In large doses it purges like other

salts, but in small ones rather constipates."

Kraus [Heilmittellehre, S. 309. Gottingen, 1831.) says, that a slight miliary

eruption and very painful aphtha3 have been produced by large doses of it.

Uses.—In this country it is rarely employed internally. In Germany, where
it is frequently used, it is administered in the following cases :

—

1. In mild ivfiammatory fevers^ especially these complicated with affections

of the mucous or fibrous membranes, as in the diseases called bilious, gastric,

catarrhal or rheumatic fevers, it is employed for promoting secretion and hasten-

ing critical discharges.

'Z. In inflammation of the mucous or serous membranes, as catarrh, dysentery,

urethritis, peritonitis, pleuritis, &c., when the first violence of the disease has been

subdued, but when the secretions and exhalations are not yet established. In these

cases it is used as a substitute for mercury.

3. In chronic diseases of various kinds, as chronic inflammation of the lungs,

liver, and spleen—enlargement of the mesenteric glands—induration of the pro-

state, uterus, and ovaries—catarrhus vesicse—chronic ulceration of the uterus

—

mucous discharges from the urethra and vagina, it is administered as an altera-

tive, as a stimulant to the absorbent system, and as a promoter of healthy secre-

tion.

4, In amenorrluea it is strongly recommended by Sundelin {Op. cit.) as an
emmenagogue, in those cases in which the disease depends on, or is connected

with, inactivity of the uterus.

Externally it is sometimes employed, on account of the cold produced during

its solution, in headache, inflammatory affections of the brain, mania, apoplexy,

&c. When used for this purpose it must be applied as soon as the salt is dis-

solved. Mr. Walker {Phil. Trans. 1801, p. 120.) found that five parts of this

salt, with five parts of nitrate of potash and sixteen parts of water, lowered the

thermometer from .50° to 10° F. A mixture of this kind placed in a bladder has

been recommended by Sir A.. Cooper as an application to hernial tumours, as I

have already mentioned (see p. 76). It may be applied, instead of the ice-cap

before noticed (p. 76), to the head.

As a stimulant and resolvent, or discutient, sal ammoniac is used in the form

of planter or lotion (see below). In powder, it is sometimes employed as a denti-

frice. A solution of 3ss. in fjxij. of water is sometimes used as a gargle.

It is occasionally used to augment the solubility of bichloride of mercury, with

which it combines to form a soluble double salt (see Liquor Hydrargyri Bichlo-

ridi). Tobacconists use it in the manufacture of snuff.

Administration.—For internal use the dose of it is from five to thirty grains

every two or three hours, either in a pulverulent form, combined with sugar or

gum, or in solution with some saccharine or mucilaginous solution, to which an

aromatic should be added.

Antidote.—In the event of poisoning by this salt, warm water and mucilagi-

nous and demulcent liquids should be given, to promote vomiting. No chemical
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antidote or counterpolson is known. Gastro-enteritis is, of course, to be com-
bated by the usual means.

1. LOTIO AMMONIA HYDROCIILORATIS. Muriate of Ammonia Wash.^k solu-

lion of sal ammoniac, in water or in vinegar, wilh or without the addition

of rectified spirit, is used as a resolvent or discutient lotion or embrocation. The
proportions of the ingredients vary according to circumstances. When a strong

lotion is required, from one to two ounces of the salt are dissolved in twelve

fluid ounces of liquid. Four ounces of rectified spirit are sometimes added. A
wash of this strength is used in contusions and ecchymosis, when there is no
wound of the skin ;— in chronic tumours of the breast ;—in white swellings, and
other chrrinic affections of the joints;—in hydrocele, and dropsical enlargement of
the thyroid gland ;—in chilblains;— in sphacelus, after the requisite scarifications,

&c. Weaker solutions (as from 3j. to 3iv. of the salt in Oj. of water) are em-
ployed as washes in scabies and ulcers; and as injections in gonorrhoea and leu-

corrhoea.

2. EMPLASTRUM AMMONITE UYDROCHLORATIS. Sal Ammoniac Plaster. Lead
plaster 3ss., Soap 3ij. ; melt them together, and when nearly cold, add Hydro-
chlorate of Ammonia 3ss., in fine powder.—This plaster is stimulant and rube-

facient. Its efficacy depends on the evolution of ammoniacal gas, in consequence
of the action of the alkali of the soap on the hydrochloric acid of the sal ammo-
niac : hence it requires renewal every twenty-four hours. It is employed as a
discutient for chronic swellings and indurations, white swellings, &c. Dr. Paris

{Pharmacologia.) recommends it in rheumatism of the muscles of the chest, and
in pulmonary complaints.

11. LIQUOR AMMO'NI^ ACETA'TIS, L. (U. S.)—SOLUTION OF ACETATE OF
AMM0NL4.

(Ammoniee Acetatis Aqua, E. D.)

History—This solution appears to have been first described in 1732, by
Boerhaave, who introduced it into the Materia Medica. It was subsequently
employed by Minderer or Mindererus ; and hence obtained one of its names,
Spiritus seu Liquor Mindereri.
Natural HisTORY.—rAcetate of ammonia is, I believe, always an artificial

compound.
Preparation.—The London College directs this solution to be prepared with

Sesquicarbonate of Ammonia givss., or as much as may be sufficient, and Dis-
tilled Vinegar Oiv. ; add the Sesquicarbonate of Ammonia to the Vinegar to

saturation.

The Edinburgh College orders " Distilled Vinegar (from French Vinegar in

preference) f3xxiv. ; Carbonate [Sesqui] of Ammonia 3j. : mix them to dissolve

the salt. If the solution has any bitterness, add, by degrees, a little distilled

vinegar till that taste be removed. The density of the distilled vinegar should
be 1-005, and that of Aqua Acetatis Ammoniae 1-011."—The Dublin College
directs one part of [Sesqui] Carbonate of Ammonia to be added gradually, and
wilh frequent agitation, to as much distilled vinegar as may be requisite to saturate
the ammonia ; namely, about thirty parts. The saturation is to be determined by
means of litmus'.

[The United Stales Pharmacopoeia directs Diluted Acetic Acid two pints, (see Acetic Acid)
Carbonate of Ammonia in powder a sufficient quantity. Add the Carbonate ofAmmonia gra-
dually until it is saturated.]

In practice, diluted acetic acid is frequently substituted for distilled vineg^ar ; and as the
per centage strength of this acid, as found in commerce, is subject to considerable variation,

so must be the strength of the solution of acetate of ammonia. To obviate this, il would
have been better if the British Colleges had fixed absolutely the quantity of hydrated sesqui.

VOL. I. 26
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carbonate of ammonia which should be ennployed to yield a given number of fluid ounces of the
solution of acetate of ammonia. Apoliiecarics then would be at liberty to employ a stronger or
a weaker acetic acid, without affecting the strength of the product.'

Every equivalent or 118 parts of hydrated sesquicarbonate of ammonia require
two equivalents or 102 parts of anhydrous acetic acid to form a> neutral com-
pound, while three equivalents or 66 parts of carbonic acid gas are set free. As-
suming distilled vinegar to contain 4-6 per cent, of real acid, it follows that

2217'39 parts of distilled vinegar would contain two equivalents or 102 parts of

acetic acid.

Materials. composition. products.

S

2 eq. Carbonic Jlcid- . 66 3 eq. Carbonic Acid 66

2eq. Water 18 2 eq. Water ]8H H JO

2 eq. Ammonia 34 .^_

2 eq. Acetic Acid 102 2 eq. Acetate Ammonia.

.

136

220 220

Properties.—When pure this liquid is colourless. Any tint, therefore, which

the solution of the shops may have, is referrible to impurities in eit-her the vine-

gar or the sesquicarbonate. Filtering it through powdered animal charcoal will

usually remove any yellow or brown colour which it may have. If quite neutral,

it will affect neither turmeric nor litmus paper. It is better, however, to have a

slight excess of acid present than of sesquicarbonate ; for if the latter predominate,

the solution is much more irritant; and if employed as a collyrium, might produce

inconvenient results.

Characteristics.—It is totally dissipated by heat. With nitrate of silver it

gives crystals {acetate of silver) soluble in water. When concentrated it evolves

vapours of acetic acid on the addition of strong sulphuric acid, and gives out am-
monia if potash or lime be mixed with it. With sesquichloride of iron it yields a

red liquor [peracetate of iron).

Composition.—By evaporating a saturated solution of acetate of ammonia under

the exhausted receiver of the air-pump, and over sulphuric acid, crystals of the

acetate are obtained. They are transparent oblique rhomboidal prisms, and con-

sist, according to Dr. Thomson, of

Moms. Eq. Wt. Per Cent.

AceUcAcid 1 51 38-931

Ammonia 1 J7 12-977

Water 7 63 48 091

Crystallized Acetate Ammonia.

The quantity of dry or anhydrous acetate of ammonia contained in the solu-

tion kept in the shops, varies with the strength of the distilled vinegar. Now,
according to Mr. Phillips, 100 grs. of distilled vinegar should saturate 13 grains

of crystallized carbonate of soda. This would indicate the presence of 4-6 per

cent, of acetic acid; and, consequently, 100 grains of liquor ammonise acetatis,

prepared from such vinegar, would be composed as follows :

—

Acetate of Ammonia fdry) 6-040 i Crystallized Acetate of Ammonia 11-635

Water 93959 Water 88364

Liquor Ammonia Acetatis (Ph. L.) 99-999 | Liquor Ammoniae Acetatis (Ph. L.) 99-999

Impurities.—This solution ought neither to be discoloured by the addition of

hydrosulphuric acid, nor to throw down any precipitate by nitrate of silver or

chloride of barium. These substances, therefore, may be employed to detect,

respectively, metallic matter, hydrochloric acid or a chloride, and sulphuric acid.

Pure acetate of ammonia occasions no precipitate with diacetate or acetate of lead
;

' For some remarks on the different strengths of this preparation in the different European PharmacopcBias,
see Mohr, in the Berliniiches Jahrbuchfiir die Pharmacie, Bd. xiiii. S. 253. Berl. J840.
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but the liquor ammoniac acetatis of the shops usually does, owing to the presence

of some free carbonic acid or scsquicarbonate of ammonia.
Phv^siological Effects.— In small doses this solution is regarded as a refri-

gerant; in large doses, diaphoretic, diuretic, and perhaps resolvent. These effects,

however, are not very obvious. VVibmer [Die Wirkung, &,c.) took it in moderate

doses, yet did not observe any diaphoretic, diuretic, or purgative effects from it;

but he experienced headache and disturbed digestion. Dr. Cullen (Materia Mcdica)

says, '
I have known four ounces of it taken at once, and soon after four ounces

more, without any sensible effect." The local operation of this solution is that of

a mild stimulant.

Uses. a. Internal.—It is employed in febrile and inflammatory diseases, and

forms a constituent of the ordinary saline draught. It is given in conjunction

with nitrate of potash, or tartar emetic, and sometimes with camphor and opium.

When administered as a diaphoretic, its operation is to be promoted by the use of

tepid diluents and external warmth. Its diuretic effect is assisted by keeping the

skin cool, and conjoining the spirit of nitric ether.

/3. External,—Diluted with water it is sometimes employed as a discutient wash

to inflamed and bruised parts. Mixed with six or seven times its volume of rose-

water, to which a drachm or two of tincture of opium may sometimes be added, it

is employed as a collyrium in chronic ophthalmia.

Administration It is given in doses of half a fluid ounce to two or three

ounces every five or six hours.

OTHEB SiiXiTS OF .^.X^MONTIA.

1. AMMONI/E SULPHAS ;
Sulphate of Ammonia; Sulphate of Oxide of Ammonium ; Oxysul-

pJiion of Ammonium; Glauber^s Secret Sol Ammoniac.—Tl)is salt is a constilueiil of soot I'rom

coals. It is usually obtained by dissolvinjor hydrated .sepquioarbonale of ammonia in diluted

sulphuric acid to saturation, and evaporating so that cryslals may form as the solution cools.

In an impure state it is procured by saturating the ammoniacal liquor of gas works or bone

spirit with sulphuric acid; and the sulphate thus obtained is used in the preparation of sal

ammoniac. Sulphate of ammonia when crystallized (NFF, S0^ 2 HO) contains two equiva-

lents of water; of one of which it may be deprived by heat. Anhydrous sulphate of ammonia
docs not appear to exist; for when anhydrous sulphuric acid and ammoniacal gas are com-

bined, a compound is formed in which neither sulphuric acid nor ammonia are evident to the

usual tests. Its composition is supposed to be NH% SO^ + HO> ^"d it has been denominated

8ulfamide.

2. AMMONI/E NITRAS ;
Nitrate of Ammonia ; Nitrate of Ammonium ; Nitrum semivolatile

;

Nitrum jiammans. This salt is obtained by saturating diluted nitric acid with scsquicarbonate

of ammonia, and evaporating so that crystals may form when the solution cools. If the solution

be evaporated at a temperature below 100° F., large and beautiful six-sided prisms are obtained,

terminated by six-sided pyramids {prismatic nitrate of ammonia). These crystals belong to the

right prismatic sj'stem, and are isomorphous with nitrate of potash. They consist of one equiva-

lent nitric acid 54, one equivalent ammonia 17, and one equivalent water 9. If the solution be

boiled down, fibrous crystals are obtained {fibrous nitrate of ammonia). When dried at 300° F.

nitrate of ammonia assumes ihe form of a compact white mass {compact nitrate of ammonia). In
doses not exceeding a scruple, this salt acts as a diuretic; and, according to the experiments of
Wibiner {Die Wirkung der Arzneimittel und Gifte, Bd. 1, S. 130. Milnchen, 1831.) made on
himself, it reduces the frequency of the pulse and the animal heat, without affecting the head,

chest, or stomach. It has been given in levers and acute catarrhs, in doses of from one to two
scruples. Bat it is rarely employed.

It is the source from whence protoxide of nitrogen is obtained (see p. 291). As it gene-
rates considerable cold while dissolving in water, it is sometimes used to form a freezing

mixture. Lastly, it is occasionally employed to promote the incineration of organic sul»-

slanccs.

3. AMMONI/E CITRAS ;
Citrate of Ammonia.—\ solution of this salt is obtained by saturating

lemon or lime juice, or a solution of citric acid, with scsquicarbonate of ammonia. 70 grains of

the commercial crystals of citric acid, or f3xvijss. of lemon juice, saturate .59 grains of hydrated

scsquicarbonate of ammonia. Liquid citrate of ammonia is employed cither in the still or effer-

vescent form as a cooling saline diaphoretic in febrile disorders.
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Ordek VIL—CARBON, AND ITS COMPOUNDS WITH OXYGEN,
HYDROGEN, AND NITROGEN.

SECT. I.—CARBO'NIUM.—CARBON.

History.—The term carbon (from carbo, Onis, coal) was first employed by
Morveau, Lavoisier, and Bertholiet, to designate the pure matter of charcoal. To
the second of these chemists, we are indebted for demonstrating, that by combus-
tion in oxygen gas the diamond and charcoal yield the same product; namely,
carbonic acid gas.

Natural History.—Carbon is found in both kingdoms of nature:

tt. In the Inorganized Kingdom.—When pure and crystallized it constitutes the diamond,
which Sir D. Brewster {Edinburgh Philosophical Journal, vol, iii. p. 98; and Philosophical
Magazine, vol. i. p. 147. 1827.) suspects to be of vegetable origin; b\it a specimen, described by
Mr. Heuland, (Geological Transactions, 2d Series, i. 419) was found in a primary rock. Pluni-
bago and anthracite consist principally of carbon. The bituminous substances (as coal, petro-

leuiri, naphtha, ^c.) also contain it. These are admitted by geologists to be of vegetable origin.

Carbnrctted hydrogen is evolved from coal strata, marshy places, stagnant waters, &-c. Carbonic
acid is found either in the free state, as in the atmosphere, in mineral waters evolved from the
earth in old volcanic countries, &c., or combined with metallic oxides, in the form of the carbonate
of lime, iron, &lc. It is remarkable that carbon is rare among the older rocks. (De la Beche,
Researches in Theoretical Geology, p. 32. Lond. ] 834.)

fi. In the Organized Kingdom.—Carbon is an essential constituent of all organized beings,

vegetable or animal.

Properties.—Carbon is a solid, odourless, tasteless substance, neither fusible

(?) nor volatile: combustible in oxygen gas, yielding carbonic acid gas. Its equi-

valent by weight is 6. Some years since Dobereiner asserted that he had disco-

vered a metallic basis in it ; but this statement has not been confirmed.

The other properties of carbon are so varied, that chemists are obliged to admit

distinct varieties of this substance : the principal are the diamond^ plumbago^ and

charcoal (animal and vegetable). Of these the latter two only require considera-

tion in this work.

1. PLUMBA'GO.—GRAPHITE OR BLACK LEAD.

History.—This substance was probably known to the ancients ; tut it was first

accurately distinguished from other bodies with which it had been previously con-

founded, especially with molybdena {bisulphide of molybdenum,) by Scheele,

[Essays, p. 246.) in 1779. The terms plumbago, plumbum nigrum,, molybdcena^

met with in Pliny, [Historia Naturalis., lib. xxxiv. cap. 47, 50, and 53, ed. Valp.)

do not apply to graphite.

Natural History.—It is found in various parts of the world ; chiefly in primi-

tive rocks and the coal formations. The finest occurs at Borrowdale, in Cumber-

land. It is brought to London, and sold by auction, at a public-house in Essex

Street, Strand, on the first Monday in every month. [London Medical Gazette,

vol. xviii. p. 267.) The best quality usually sells for two guineas or more per

pound, and is employed for making pencils. The ordinary kinds used in this

country are imported from Ceylon and Hamburgh.
Properties.—It occurs either crystallized in regular six-sided prisms (belong-

ing to the rhombohedric system,) or in kidney-shaped masses, or disseminated in

rocks. Its colour is iron or steel-gray, with a metallic lustre. It has a greasy

feel, and writes easily on paper. Its specific gravity is 2-08 to 2-45.

Characteristics.—It is known to be a variety of carbon by its yielding carbonic

acid when burned in oxygen gas. Its physical properties distinguish it from

most other varieties of this element. Some kinds of coal-gas charcoal closely

resemble it. Of non-carbonaceous substances, molybdena [bisulphide of molyb-

denum) is the only substance that can be confounded with it in external appear-

ance.
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Composition.— It consists essentially of carbon^ but is usually mixed with

variable proportions of silica, iron, and other substances. 7'he following are

analyses of three varieties by Vanuxen :—(Silliman's Journal^ vol. x. p. 105.)

Borrowdale. Borrowdale. . Bustletmen.

(pure.) [impure.) (?«»•«)

Carbon 8837 61.27 954
Wnler i"23 533 06
Silica 510 1010 20
Alumina 100 3-20

Oxides of Iron, Manganese, &c. 360 2000 1-4

Plumbago 99-30 99-90 100.0

I suspect, however, that the finest varieties of the Borrowdale graphite contain a

less quantity of foreign matter than is here stated. Graphite has been recently

analyzed by Dr. R. F. Marchand, (Proceedings of t/ie CJiemical Society^ No. 1,

p. xii. 1841.) who states 1-4580 grammes of native graphite left a residue of

pure white silica, without a trace of oxide of iron, weighing only 0'0075. On
the erroneous supposition that the carbon was chemically combined with iron,

graphite was formerly called carburet or percarburet of iron. From some obser-

vations of Schrader's, however, it would appear that the iron is in combination
with titanic acid.

Physiological Effects.—Various properties have been assigned to it ; but

farther evidence is wanting to establish its action on the body. Richter [Ausfahr-
liche Arzneimittellehre, 3^' Bd. p. 486. Berlin, 1828.) says it alters, in some
way, the lymphatic secretion and the condition of the skin ; and after some days'

use, causes increased secretion of urine, with difficulty in passing it.

Uses.— It has been employed both externally and internally in chronic diseases

of the skin (as herpes). When used externally, it is mixed with lard in the pro-

portion of one or two drachm.s to an ounce of the latter. Internally the dose is

ten or twelve grains to a drachm.

2. CAR'BO LIG'NI, L. E. D. (U. S.)—WOOD CHARCOAL.

History.—Wood charcoal must have been familiar to man from the most re-

mote period of antiquity, and was probably known to the first inhabitants of the

globe. For an account of the ancient method of procuring it, I must refer the

reader to the works of Theophrastus (cap. x.) and Pliny. [Hist. Nat. lib. xvi.

cap. vii.)

Natural History.—Wood charcoal is always an artificial product. Some
samples of Bovey coal have very much the appearance, of wood charcoal, but are
readily distinguished by their containing hydrogen, in consequence of which they
burn with a yellow flame. Moreover, they are not good conductors Of galvanic

electricity. (Kidd's Outlines of Mineralogy, vol. ii. p. 47.)

Preparation.—Ordinary wood charcoal is prepared, on the large scale, for the

purposes of fuel, by burning billet-wood piled in a conical heap, covered by turf

and sand, to prevent the access of atmospheric air, a few holes being left near the

bottom and one at the top to occasion a draught. The heap is then set fire to, and
when the flame has pervaded the whole mass, the holes are closed. When cooled,
the billets are foimd converted into charcoal. For an account of the mode of
arranging the wood in heaps, consult Dumas. (Traite de Chimie applique aux
Arts, t. i. p. 561.)

The charcoal used in the manufiicture of gunpowder is prepared by the distillation of wood
in cast iron cylinders, set horizontally (or nearly so) in brickwork, over a furnace. The
charfirn is introduced at the front, and the opening is then perfectly secured by an iron door and
bar, well luled. The back part of each cylinder is perforated by two pipes, one above the other,
which bend downwards into tubs containing water. The tar flows out by the lower pipe, and
the pyroligncous acid by the upper one, and condenses in the receiver (tub). The smoke and
vapours escape in the air. When sufficiently burnt, ilie charcoul is raked out into iron boxes,
which are immediately covered, to exclude the air. (For some farther details consult Mr.

26*
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Wilkinson's work on the Engines of War. Lend. 1841.) At the Wallham Abbey mills,

charcoal is prepared from ihe Dogwood {Curnus sanguinea), the Alder (Alnus glutinosa),

and the Willow {Salix). The Dogwood charc(tul (which occasions a peculiar ringing sound
when it falls on stones) is used tor rifle powder; the other kinds for cannon and musket
powder. Lieut. Col. Moody tells me that the Dutch White Willow {Salix Russelliana ?) is the

best kind of Willow tor charcoal, but that the Huntingdon Willow is also a good one. (See

also Acetic Acid.)

Properties.—Wood charcoal is black, odourless and insipid. It has the tex-

ture of the wood from which it has been obtained. It is brittle, and may be easily

pulverized, especially when hot. Though a very bad conductor of heat, it is an
excellent conductor of electricity. It is insoluble, infusible, and incapable of

volatilization. Its specific gravity varies, according to the substance from which

it has been obtained. A remarkable property possessed by it is that of abstract-

ing certain substances (such as hydrosulphuric acid ; organic colouring prin-

ciples, various odorous matters, &lc.) from liquids in which they are dissolved, or

through which they are diffused. Another curious quality is that of condensing,

within its pores, a certain quantity of any gas with which it may be placed in

contact. One volume of boxwood charcoal absorbs 1*75 volumes only of hydrogen

gas, but 90 volumes of ammoniacal gas. Some of the properties now mentioned

(as that of decolourizing) are possessed, in a more eminent degree, by animal

charcoal.

Characteristics.—By combustion in oxygen gas, charcoal yields carbonic acid

gas ; a property by which it is shown to consist of carbon. Its texture and ap-

pearance will distinguish it from other forms of carbon.

Composition.—The following is the composition of charcoal obtained from

different woods, according to the experiments of Berthier:

—

[Traite des Essais

par la voie secke, t. i. p. 286. Paris, 1834.)

Poplar. Maple. Ash. Fir. Alder. Birch. Oak. Hazel.

85-6

10
13-4

83-2
1-8

150

83.2
1-8

150

90 3
2-2

7-5

DO-2
1-8

8-0

88-1
1-9

100

88-0

20
100

87-?

20
10 3

Calcined Ashes

1000 100-0 1000 1000 100 1000 1000 1000

Physiological Effects.—Wood charcoal I believe to be an inert substance

both with respect to animals and vegetables. Burdin (Diet, de Mat. Med. art.

Carboiie, t. ii., par MM. Merat and De Lens.) gave a pound of it daily without

producing any other effect than that of blackening the stools. A variety of pro-

perties and virtues have, however, been ascribed to it, as I believe, without foun-

dation : thus it has been termed anodyne, emmenagogue, tonic purgative, &c.
In the Fre«ch edition of Hahnemann's Materia Medica, {Traite de Matiere Me-
dicale, par S. Hahnemann ; traduit par A. J. L. Jourdan, Paris, 1834.) no less

than thirty-five pages are occupied with the enumeration of the symptoms pro-

duced by one-millionth of a grain of this substance !

!

Uses.—In this country, charcoal is used as a therapeutic agent, principally as

a disinfectant and antiseptic, to absorb the fetid odour evolved by gangrenous and
phagedenic ulcers. For this purpose it may be used in the form of powder or of
poultice. Its disinfecting and antiseptic powers, however, are much inferior to

those of chlorine, or of the chlorides [hypochlorites] of lime and soda.

As a tooth-powder it is a valuable agent, freeing the teeth from the foreign

matters which cover them, and at the same time counteracting the unpleasant

smell of the breath arising from decayed teeth or disordered stomach ; but it is

apt to lodge in the space between the gum and tooth, forming an unsightly livid

circle (see p. 220). Brachet (Considerations sur T Usage du Carbone en Mede-
cine. Paris, 1804.) states, that it checks caries of the teeth. Areca-nut charcoal

is a favourite variety for tooth-powders.
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Internally, charcoal has been exhibited in various afTections of the alimentary

canal, such as dyspepsia, cardialgia, diarrhoea, and dysentery. The beneficial

effects said to have been produced in these cases can only be referred to the

action of charcoal on the secretions of the bowels ; an explanation apparently sup-

ported by Dr. Chapman's statement, that in dysentery, when the stools are highly

acrid and offensive, charcoal entirely divests them of their bad smell and acrimony.

In consequence of the advantage said to have been obtained by Dr. Calcagno, of

Sicily, by the use of charcoal in intermittents, it was tried by Dr. Calvert, phy-
sician to^lhe British forces at Palermo, and with success. [Edinb. Med. and Surg.
Jour. vol. X. p. 15.) In this country, however, 1 believe, it is never resorted to

in ague by medical practitioners. Dr. Daniel, of Savannah, has recommended
it in obstinate constipation, and in the nausea and confinement of the bowels

which frequently attend pregnancy. It has also been used in various other dis-

eases, but experience has not confirmed its efficacy.

Administration.—The dose of charcoal, as ordered by different writers, varies

from ten grains to a table-spoonful or more.

CATAPLASMA CARBONIS LIGNI, D. Charcoal Poultice. (Prepared by taking

Wood Charcoal red hot from the fire, extinguishing it by sprinkling dry sand
over it, reducing it to a very fine powder, and adding it to the simple cataplasm

warm.)—The simple cataplasm here referred to is made by adding boiling water

to a mixture of one part linseed meal and two parts oatmeal, and smearing it over

with olive oil. The charcoal poultice is applied to foul, unhealthy, and gan-

grenous ulcers, to destroy their fetor and improve their appearance. As an anti-

septic, however, it is inferior to the chlorides [hypochlorites] of lime and soda.

3. CAR'BO ANIMA'LIS, L. E. (U. S.)—ANIMAL CHARCOAL.

History and Synonymes.—This substance must have been known from the

most ancient times. The kind usually met with in the shops is prepared from
bones, and is termed bone black, or, more commonly, ivori/ black (ebur ustum
nigrum).
Natural History.—It is always an artificial product.

Preparation.—The mode of preparing animal charcoal from bones has been
already described. (See Ammonice Hydrochloras, p. 326.)

Properties—In its general properties, animal charcoal agrees with charcoal

procured from wood. The decolourizing powers of the former are, however,

much superior to those of the latter.

Composition.—Animal charcoal, prepared by calcining the bones of the ox,

sheep, and horse, consists of the following ingredients:—(Dumas, Traite de

Chimie, t. i. p. 450. Paris, 1828.)

Phosphate of Lime > oo^^
Carbonate of Lime

\
Charcoal lO-O
Carburet of Silicet of Iron...... 2*0

Sulphuret of Calcium or Iron traces

Common Bone Black 100.0

For the ordinary purposes of the arts, as sugar refining, this impure animal
charcoal answers very well, because the earthy salts in no way afl^ect the pro-

^cess. But in various pharmaceutical operations the presence of phosphate and
carbonate of lime would preclude its use, on account of the free acid in the liquids

to be decofourized. Hence the necessity of the purification of animal char-

coal.

Animal charcoal, when deprived of its saline matters, usually contains traces

of nitrogen. Dobereiner, indeed, supposed it to be a kind of sub-nitruret of car-
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bon, composed of one equivalent or 14 parts of nitrogen, and six equivalents or

36 parts of carbon. Bussy, however, has shown, that though animal charcoal

retains its nitrogen with considerable obstinacy, yet that the latter may be sepa-

rated by heat.

Physiological Effects.—The remarks already made in reference to the phy-
siological effects of wood charcoal apply equally well to animal charcoal.

Uses.—The principal use of animal charcoal is as a decolourizing agent in

various pharmaceutical processes, as in the preparation of sulphate of quinia,

hydrochlorale of morphia, veratria, &c. The theory of its efficacy is imperfectly

understood. The superior value of animal to vegetable charcoal is usually re-

ferred to the minute separation of the carbonaceous particles effected by the pre-

sence of other matters ; as of phosphate of lime, when bones are employed.

Carbonate of potash is better for this purpose than phosphate of lime. The
property possessed by minute particles of charcoal, of abstracting colouring matter

from liquids, depends, probably, on some chemical affinities existing between

carbon and colouring matter. It is stated, in some works, that charcoal which

has been once used cannot have its decolourizing property restored by a fresh

ignition, unless it be mixed with some inorganic substance. This, however, is

an error. .The animal charcoal which has been used in sugar refining is returned

to the maker to be fresh ignited, and is then employed again ; and this process of

re-igniting is, 1 am informed, repeated many times, without any loss of decolour-

izing power.

CARBO ANIMALIS PURIFICATUS, L. E. Purified Animal Charcoal, (Animal

Charcoal, fcj. ; Hydrochloric Acid [commercial, ^.] and Water, of each, fjxij.

Mix the acid with the water, and pour it gradually upon the water; then digest

for two days with a gentle heat, frequently shaking them. Set by, and pour off"

the supernatant liquor, then wash the charcoal very frequently with water, until

nothing acid is perceptible ; lastly, dry it. L.—The Edinburgh College directs

the mixture to be boiled, after the digestion for two days ; then diluted with two

pints of water ; the undissolved charcoal collected in a filler of linen and calico,

and washed with water till what passes through scarcely precipitates with solu-

tion of carbonate of soda. The charcoal is to be heated first moderately, and

then to redness in a closely-covered crucible.)—In this process the hydrochloric

acid dissolves the phosphate of lime, and decomposes the carbonate of lime and

sulphuret of calcium, evolving carbonic and hydrosulphuric acid gases, and form-

ing chloride of calcium, which remains in solution. The carbonate of soda, used

by the Edinburgh College, is for the purpose of detecting the presence of a cal-

careous salt in the washings.

Purified animal charcoal causes no efl^ervescence when mixed with hydro-

chloric acid, by which the absence of carbonate of lime is shown. Nor is any
precipitate produced by the addition of ammonia, or its sesquicarbonate, to the

acid which has been digested in the charcoal, by which the absence of any dis-

solved calcareous matter is shown : caustic ammonia would precipitate any phos-

phate of lime in solution, while its sesquicarbonate would yield a white precipi-

tate with chloride of calcium. Purified animal charcoal, " when incinerated with

its own volume of red oxide of mercury, is dissipated, leaving only a scanty

ash."—PA. Ed.
Purified animal charcoal is used as a decolourizing agent in the preparation of

the vegetable alkaloids.

SECT. II.—OXYCARBONS.
1. AC'IDUM CARBON'ICUM.—CARBONIC ACID.

History and Synonymes.—Although the ancients were acquainted with the

poisonous properties of carbonic acid gas. Dr. Black, in 1757, was the first who

explained its nature. The spiritus lethalis of the ancients is evidently this acid,
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as is also the spiritus sylvestris or gas of Paracelsus and Van Helmont. Fixed
air^ acid vapour^ and atrial acid^ are other synonymes for it.

Natural History.—It is a constituent of both kingdoms of nature.

a. In the InoTfranized Kingdom.—Carbonic acid is a conslituent of the atmosphere. In some
parts of the world it is evolved from the earth iti large quantities, particularly in old volcanic

couniries. Thus, in the vicinity of the Lake ofLaach, Bischofcslitnatcs the exhalation as equal

to 600,000 lbs. daily, or 219,000,000 lbs. (equal to about 1,855,000,000 cubic feel) annually ! (De
la Beche, Theort.t. Geology.) Some of the acid, evolved in the Brohlthal, on the Rhine, is em-
ployed by him in the manufacture of chemical preparations on the l.irjje scale. D'Arcet has ap-

plied the carbonic acid gns. envolved from the mineral waters of Vichy, to the preparation of
alkaline bicarbonates.' Most persons are familiar, by report, with the Grotto del Cane, near
Naples. It is a cavity in a rock, through the fissures of which carbonic acid is evolved. It has

received its name from the practice of putting dogs into it, who fall down suffocated. The
Valley of Poison, in Java, which has been described by Loudon, is another spot where this acid

escapes from the earth. It is a cavity of an oval form, about three quarters of a mile in circum-

ference, and from thirty to thirty.five feet deep ; filled to the height of about eighteen feet with

carbonic acid gas. The bottom of it is covered with the skeletons of men and various other ani-

mals, who have fallen victims to its destructive operation. If a traveller should be so unfortunate

as to enter it, he cannot be sensible of his danger until too late to return. Mr. Loudon thrust a
dog in: he fell in fourteen seconds. A fowl thrown in appeared to be dead before it reached the

ground !

!

Carbonic acid gas is. frequently met with in mines and wells ; and is termed by miners choke

damp (from the German dampf, vapour).

Few mineral waters are without this acid ; and in some it exists in such quantity, as to give
them a sparkling or effervescent quality (See p. 258.)

Lastly, carbonic acid is found (native) in combination with various bases: as with soda, baryta,

strontia, lime, magnesia, and the oxides of manganese, zinc, lead, iron, and copper. According
to Mr. De la Beche, {op. cii.) the average amount of carbonic acid, locked up in every cubic yard
of limestone, is about 16,000 cubic feet.

It is produced in the burning' of limestone (carbonate of lime) at lime-kilns, and by the com-
bustion of charcoal, coal, wood, coal gas, the fire-damp of coal-mines, and other combustibles
containing carbon.

/S. In the Organized Kingdom.—Carbonic acid gas is exhaled by plants in dark or shady
places, and hence is met with in green houses, especially during the nigrht. Anima'ls develope it

in the process of respiration; and, therefore, in crowded rooms, with imperfect ventilation, acci-

dents have sometimes happened from the accumulated carbonic acid. It is produced by the

decompo.eition of organic matters, as during the fermentation of saccharine fluids, and tlie de-

structive distillation of animal substances : hence the danger of descending into brewers' vats.

Free or combined carbonic acid is found in the blood, urine, bones, «&c.

Preparation.—Carbonic acid gas may be procured in various ways, but for

ordinary purposes is usually obtained by the action of some acid on carbonate ot

lime. Soda-water makers and the preparers of the alkaline bicarbonates obtain

it by the action of sulphuric acid on common whiting. In the laboratory, hydro-

chloric acid and white marble are generally employed. It is most readily pre-

pared in a tubulated glass retort, and may be collected over water. The ordinary

hydrochloric acid of the shops should be diluted with four or five times its volume
of water. By the reaction of one equivalent or 37 parts of hydrochloric acid on
one equivalent or .50 parts of carbonate of lime, we obtain one equivalent or 56
parts of chloride of calcium, one equivalent or 9 parts of water, and one equiva-

lent or 22 parts of carbonic acid.

MATERIALS. COMPOSITION. PRODnCTS.

( 1 eq. Carbon Acid 22

—

1 eq. Carbon. Acid 22
1 eq. Carb. Lime .')0< , j. „„ J

1 eq. 0%yg. 8-— --^1 eq. Water 9
i

^ '"I- ^'"'«^»^ 1 eq. Calc. 20 ^-^

1 eq. Hydrocliloric | 1 eq. Hydrogen 1
'

~-.^,_^
Acid 37} 1 eq. Chlorine 36 rT^^—^l eq. Chlor. Calcium • • 56

87 87 87

Properties.—At ordinary temperatures and pressures, carbonic acid is gase-

ous. In this form it is invisible, irrespirable, has a faint odour, and a sharp taste.

1 See the description and drawing of the apparatus used, in the Dictionnaire de VIndustrie, Manufacturier,
Commerciale et Agricole, t. iii. p. 60. an. Carbonates. Paris, 1835.
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Its specific gravity is 1-5277. It is neither combustible nor a siipporter of com-
bustion, except in the case of potassium, which, when heated in this gas, takes
fire, the products of the combustion being carbon and carbonate of potash. It

extinguishes most burning bodies when introduced into it in the ignited condition.

It reddens litmus feebly.

Liquefaction.—Under a pressure of 36 atmospheres at 32°, carbonic acid is a
limpid, colourless liquid, which is insoluble in water and in the fat oils, but is

soluble in all proportions in alcohol, ether, oil of turpentine, and carburet of sul-

phur. Its refractive power is much less than that of water. Its expansibility by
heat is greater ihan that of gases ; for when heated from 32° to 86" F., its bulk
increases from 20 to 29 volumes, while the pressure of its vapour augments from
36 to 73 atmospheres.^

Solidification.—By an intense degree of cold, liquid carbonic acid may be

solidified. Thus, when the pressure is removed from this liquid by opening a
stopcock in the condensing vessel, the cold produced by the expansion is so great,

that a quantity of solid carbonic acid is formed. In this state it is so intensely

cold, that mercury, liquid chlorine, liquid cyanogen, &c., may be readily

frozen by it. Being a very bad conductor of heat, it may be handled with im-

punity.

Characteristics.—Carbonic acid gas is recognised by its feebly reddening lit-

mus, by being incombustible and a non-supporter of combustion, (except in the

case above mentioned,) and by its forming, with a solution of lime or of baryta,

a white precipitate, soluble in acetic acid.

The carbonates effervesce on the addition of hydrochloric acid. The evolved

gas is known to be carbonic acid by the characters before stated. The soluble

mono-carbonates form white precipitates in solutions of lime or baryta, soluble in

excess of carbonic acid.

Before combusUon. Mfter. COMPOSITION.—By bumlng charcoal in one vo-

lume or 16 parts, by weight, of oxygen gas, we
procure one volume or 22 parts, by weight, of car-

bonic acid gas.

^toms. Eg. Wt. Per Cent. Saussure. Vol. Sp. gr. Vol. Sp. gr.

Carbon 1 6 • . 27-27 • • 2704 to 2738 1 Cnrb. vapour . 0-5 or . • 0-4]6ii I Carb. Oxide gas 1 0:9722

Oxygen 2 16 . . 7273 . . 72-96 to 72 62 ! Oxygen gas . . 1 Mill Oxygen gas 05 ... 5555

Carbonic Acid 1 ... .22 . .10000 . 100 00. 10000 | Carb. Acid gas 1 1-5277
i
Carb. Acid gas . 1 .1-5277

Physiological Effects, a. On Vegetables.—Carbonic acid gas is injurious

to seeds, and diminishes or stops their germination. An aqueous solution of car-

bonic acid applied to the roots of plants promotes vegetation. An atmosphere

containing not more than l-8th of its volume of carbonic acid promotes the vege-

tation of plants exposed to the solar rays, but is injurious to those which grow in

the shade. (Saussure, Recherches, p. 25, et seq. Paris, 1804.) The carbon of

plants is derived from carbonic acid, which they take in from the atmosphere,

decompose, retain the carbon, and evolve (partially or wholly, according to cir-

cumstances) the oxygen. Humus nourishes plants by presenting a slow and
lasting source of carbonic acid which is absorbed by the roots.*^

jQ. On Animals.—The respiration of carbonic acid is deleterious and fatal to

all classes of animals. It operates as a narcotic or stupefacient poison. That it

is a positive poison, and does not act merely by excluding oxygen, as some have

supposed, seems to be proved by three facts : firstly, an atmosphere composed
of 79 parts of carbonic acid and 21 of oxygen acts as a poison, although there

' At the Ecole de Pharmacie, in Paris the apparatus employed in the condensation of the gas burst, and
destroyed the preparatenr ,Sec .Journal de Pharmacie. t. .Txvii.; and London Medical Gazette, April 10, 1841.)

» Liebic's Organic Chemistry, in its Jlpplication to Agriculture and Physiology, edited by L. Playfair, Ph. D.

Lond. 1840.
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is as much oxygen present as there is in atmospheric air; secondly, one bron-

chial tube of the land-tortoise may be tied, without any serious injury to the ani-

mal ; but if, instead of tying it, the animal be made to inhale carbonic acid gas

by it, death takes place in a few hours (Christison, Treatise on Poisons, p. 745,

3d. edit.); and, thirdly, " the cases of insidious poisoning by small doses of car-

bonic acid scarcely admit of explanation, save on the grounds of the essentially

and specifically poisonous action of carbonic acid gas, when sufficiently diluted

to become respirable."* The impression produced on the pulmonary extremities

of the par vagum, by the carbonic acid in the lungs, is supposed by some phy-

siologists to be the ordinary stimulus to inspiration. (Dr. M. Hall on tJie Dis-
eases a7id Derangements of tJie Nervous System, p/66. Lond. 1841.) Accord-

ing to the experiments of Nysten, (Recherches, p. 88.) this gas may be injected

into the nervous system in large quantity without stopping the circulation, and
without acting primitively on the brain ; but when more is injected than the blood

can dissolve, it produces death by distending the heart, as when air is injected

into the veins, (see p. 31.) Applied to the skin of animals, free access of com-
mon air to the lungs being preserved, it produces, if the experiment be continued

long enough, death.

y. On Man.—If an attempt be made to inhale pure carbonic acid gas, the

glottis spasmodically closes, so as to prevent the smallest portions from entering

the lungs. (Davy, Researches, p. 472.) When mixed with more than twice its

volume of air, this gas ceases to provoke spasm of the glottis, and may be taken

into the lungs. It then acts as a narcotic poison. Its specific influence is exer-

cised on the central organs of the cerebro-spinal system, which it probably gains

access to, through the medium of the blood. Its action on the nervous system
does not depend on its impeding the arterialization of the blood ; because death

may occur from the respiration of an atmosphere containing sufficient oxygen to

support W^e per se, but with which is mixed carbonic acid gas. It is impossible to

slate the maximum quantity of this gas which may be present in the air without

exciting its effects ; it probably varies for different individuals, some persons being

much more susceptible of its action than others. If the proportion of carbonic

acid be large, the effects are almost immediately developed ; whereas, if the pro-

portion be small, they are very slowly manifested. Dr. G. Bird has shown that

an atmosphere containing five per cent, of carbonic acid, proved fatal to a bird in

thirty minutes; and it is probable that the continued respiration of an atmosphere
containing a very considerably smaller proportion of carbonic acid, would be atc-

tended with dangerous and even fatal consequences.

The earliest symptom usually experienced by persons exposed to an atmo-
sphere containing carbonic acid gas is throbbing headache, with a feeling of ful-

ness and of tightness across the temples, and in the occipital region. Giddiness,

loss of muscular power, a sensation of tightness at the chest, augmented action

of the heart, and often palpitation, succeed. The ideas become confused, and the

memory partially fails. A buzzing noise in the ears is next experienced; vision

is impaired ; and a strong tendency to sleep succeeds, or actual syncope ensues.

The pulse falls below the natural standard, the respiration becomes slow and la-

borious, the surface cold and often livid, but the eyes retain their lustre. Convul-
sions, sometimes accompanied with delirium, foaming at the mouth, and vomiting,
come on, and are terminated by death. On post-mortem examination, engorge-
ment of the cerebral vessels, and sometimes serous or even sanguineous effusion,

are the usual appearances. (For farther details, I must refer the reader to Dr.
Bird's paper before cited.)

Applied to tlie skin (care being taken that it be not inhaled) it produces a sen-

sation of warmth and prickling or tingling, sometimes accompanied by pain, in-

creased frequency of the pulse, sweating, and excitement of the nervous system.

» Dr GoUling Bird's experiments, in the Qufs Hospital Reports, vol. iv. p. 75; also London Medical Gazette,
N. S. vols. i. and ii. for 1838-9. ^

.
r
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M. Collard de Martigny (quoted by Dr. Christison) experienced weight in the
head, obscurity of sight, pain in the temples, ringing in the ears, giddiness, and
an undefinable feeling of terror. Taken into the stomach, dissolved in water, or
in the form of effervescing draughts, it allays thirst, and diminishes preternatural

heat, thus acting like the other dilute acids. If it be evolved in the stomach,
it distends this viscus, excites eructations, and checks both nausea and vomit-
ing. It appears to promote the secretions of the alimentary tube, to assist the
digestive process, to allay irritation, and to act as a refreshing and exhilarating

substance. It is said to be diuretic and diaphoretic. Wohler and Stehberger
expressly state that the use of carbonic acid did not increase the quantity of this

substance in the urine. (Duncan, Supplementtothe Edinb. Disp. p. 223.) When
drunk too quickly, and in large quantity, water impregnated with this gas has
been known to excite giddiness and intoxication ( Fode re, iVfcG?. Legale.); audit
is probable that champagne is indebted to this substance for part of its intoxicating

powers. Applied to ulcers and suppurating surfaces^ carbonic acid ga s acts as

a stimulant, improves the quality of the discharge in ill-conditioned and indolent

ulcers, retards the putrefaction of the secreted matters, diminishes the unpleasant

odour of foul and gangrenous sores, and promotes the separation of the dead and
mortified parts.

Uses. a. Wlien inhaled.—In some diseases of the lungs, particularly phthisis,

it has been proposed to mix carbonic acid gas with the atmospheric air breathed

by the patient, with the view of lessening the stimulant influence of the oxygen,
to diminish the quantity and improve the quality of the matter expectorated, and
at the same time to relieve the hectic symptoms. But the practice is dangerous.

Part of the benefit said to have been derived by consumptive patients from a resi-

dence in cow-houses, has been ascribed to the inhalation of carbonic acid gas,

(see p. 62.)

j6. Taken into the stomachy carbonic acid is a most valuable remedy fgr check-

ing vomiting, and diminishing irritable conditions of this viscus. The best mode
of exhibiting it is, 1 believe, in the form of an effervescing draught, composed of

citric acid and bicarbonate of potash. In fever, it is an excellent refrigerant

;

especially serviceable in those cases which are accompanied with gastric irrita-

tion. In that form of lithiasis attended with a white or phosphatic deposit in the

urine, carbonic acid water may be taken with advantage; but in this case the

common effervescing draught (made of a vegetable acid and a carbonated alkali)

must not be substituted for it, on account of the alkaline property communicated
by the latter to the urine. From its antiseptic qualities, carbonic acid has been

administered internally, in those diseases which are supposed to be connected with

a putrescent tendency, as typhoid fevers, &c. (See Dobson's Medical Commen-
tary on Fixed Air, 2d ed. Lond. 1785.)

y. Clysters of carbonic acid gas have been employed in certain affections

of the rectum and colon,— for example, ulceration of the rectum, especially when
of the kind commonly denominated cancerous. Mr. Parkin^ has recommended
them in dysentery. The gas may be introduced into the rectum from a bladder,

or solutions of tartaric acid and bicarbonate of soda may be injected in the usual

way.
h. A stream of carbonize acid gas has been applied to the uterus with great

benefit, in a painful condition of this viscus, as I have already mentioned (see p.

169).

s. Applied to the skin, care being taken that the gas be not inhaled, it is em-
ployed either in its gaseous form or dissolved in water. It is, of course, adapted

to those cases where it is desirable to excite the vascular system, especially of

the skin, and to cause perspiration; while, on the other hand, it is objectionable

' On the Efficacy of Carbonic Acid Gas in the Diseases of Tropical Climates; with Directions for the Treat-
ment of jlcu'u and Chronic Stages of Dysentery. Reviewed in the London Medical QazeUe, vol. xviii. p. 777.

1836.
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in inflammatory cases. In chlorosis, amenorrhoca, dyspepsia, hysteria, scrofula,

<Sz;c., it has also been found useful.

^. It has been ajjplied to cancerous and other ulcers^ to allay pain, to improve

the quality of the secretions, and to check sloughing. It is readily administered

by means of a tube connected with a bottle generating the gas. In this case it

should be procured by the action of dilute sulphuric acid on marble; for, if hydro-

chloric acid be employed, the gas requires washing, to remove any of this acid

which may pass over with it. Or it may be used in the form of solution, in which

case carbonic acid water is employed. Or, lastly, we may apply the yeast poultice

(see CataplasTna Fer?}ienti).

7}. In ophthalmia, of a chronic kind, a stream of carbonic acid gas, directed on

the inflamed part, has appeared to be serviceable, I have seen ii used in a case

of scrofulous ophthalmia: the patient recovered under its use, after the ordinary

plans of treatment had been unsuccessfully tried.

Administration.—Internally, carbonic acid may be administered under the

form of carbonic acid water, or effervescing draught. The latter, however, cannot

always be employed as a substitute for the former. Where no objection exists to

the use of the vegetable salts of potash, the ordinary effervescing draught may
be administered. In febrile disorders, when the stomach is in a very irritable

condition, I prefer a draught made with citric acid and the bicarbonate of potash

to other modes of employing carbonic acid.

Another mode of administering carbonic acid is under the form of the acidulous

or carbonated mineral waters. (See p. 258.)

Antidotes.—In accidents arising from the inhalation of carbonic acid gas,

proceed as follows:—remove the patient immediately into the o[)en air, and place

him on his back, with his head somewhat elevated. Produce artificial respiration

by pressing down the ribs, forcing up the diaphragm, and then suddenly removing

the pressure. Dash cold water over the body, and abstract a small quantity of

blood, either by venesection or cupping. Apply bottles of hot water to the

feet. Stimulants of various kinds may be employed, either internally by the

stomach, or in the form of frictions, or inhalations of ammonia, or air impreg-

nated with chlorine gas.

AftUA ACIDI CARBONICI; Carbonic Acid Water; (U. S.) Bottle Soda Water;
Soda Waterfrom the Fountain ; Artificial Seltzer Water.—This is prepared by
condensing carbonic acid gas (generated by the action of sulphuric acid on whiting)

in water. The operation is effected by means of Tyler''s Improved Soda-Water
Apparatus. (See figures in Ure's Diet, of Arts and Manufactures, p. 1156.

London, 1839.)

At the ordinary temperature and pressure of the atmosphere, one volume of

water absorbs one volume of carbonic acid gas, and acquires a sp. gr. of I'OOIS.

By doubling the pressure, the quantity of gas absorbed by the water is doubled,

and so on for other degrees of pressure ; for Dr. Henry has shown that the

quantity of gas forced into the water is directly as the pressure. In the United

States Pharmacopoeia five volumes of gas are directed to be condensed in one
volume of water.

The bottle Soda Water of the shops is, in general, carbonic acid water only.

Some few manufacturers introduce a small portion of soda. (See Aqua Sodce

Supercarhonatis.
)

Carbonic acid water is a brisk, sparkling liquid. It has a pungent, acidulous

taste ; reddens litmus ; and causes, with lime water, a white precipitate {carbonate

of lim£), which is re-dissolved by an excess of carbonic acid water.

Carbonic acid water is a refreshing, refrigerant beverage, operating as an anti-

emetic, diaphoretic, and diuretic. In febrile disorders it is used to allay thirst,

check nausea, and promote secretion. In lithiasis it is employed to check the

VOL. I. 27
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formation of the phosphates in the urine. It is a convenient vehicle for the exhi-

bition of nnany nnedicines, the nauseating qualities of which it dinninishes. By
the aid of it, extemporaneous imitations of carbonated magnesian and carbonated
chalybeate water may be readily made. (See Aqua Magnesice Supercarbonatis
and Aqua Ferri Supercarbonatis.)

2. AC'IDUM OXAL'ICUM.'—OXALIC ACID.

History.—This acid was discovered by Scheele, though the credit of its dis-

covery was for a long time given to Bergmann. (See Thomson's System of Che-
rnistryy vol. ii. p. 15, 7th ed. Lond. 1831.)

Natural History.—It is found in both kingdoms of nature.

a. In the Lnorganized Kingdom.—Oxalic acid, in combination with the protoxide of iron,

constitutes the mineral denominated by Rivero, Humboldtine ; by Necker and Beudant, Hum-
boldtite.

yg. In the Organized Kingdom.—Oxalic acid is found in both plants and animals, but princi-

pally in the former.

Oxalic acid, in combination with either lime or potash, is a constituent of a considerable

number of 'plants, especially those belonging to the orders Polygonacece and LichenacecB. Oxalate

of lime is found in Rhubarb, Bistort, many Lichens, &c. Some Lichens contain nearly half

their weight of oxalate of lime. In Variolaria faginea [V. communis,] Braconnot found 47-4

per cent, of this salt. Combined with potash, oxalic acid is found in Oxalis Acetosella, Rumex
Acetosa, Rhubarb, &c. Oxalate of soda is found in Salsola. A solution of free oxalic acid is said

to exude from the hairs of Cicer Arietinum, but the accuracy of the statement is doubtful.

Oxalate of lime constitutes the Mulberry Calculus, and is found in the Liquor AUantoidis of

the cow.

PRErARATioN.—Oxalic acid is obtained by the action of nitric acid on sugar or

potato starch. Treacle is usually employed in this country as a substitute for

solid sugar. The process is generally conducted in open earthenware jars, heated

by a warm water bath. The nitrous vapours evolved are usually allowed to escape

into the air. In France, attempts have been made to economize them by their

employment in the manufacture of sulphuric acid. (See Sulphuric Acid.) To
prevent their noxious influence on the workmen and the surrounding neighbour-

hood, as well as to economize them, a patent has been taken out to conduct the

process in closed vessels connected with receivers and condensers, by which the

vapours are condensed and collected again to be used.^

Oxalic acid is obtained by digesting, by aid of a gentle heat, one part of sugar,

or better still, of potato starch, in 5 parts of nitric acid of sp. gr. 1*42, diluted

with 10 parts of water, as long as gaseous products are evolved; by evaporation

the acid is obtained in crystals, which may be purified by a second crystallization,

after being well dried on paper or porous earthenware. From 12 parts of potato

starch, 5 of the acid are obtained. The mother liquor should be treated with an

additional quantity of acid, and again warmed, when a second crop of crystals

will be obtained : this is repeated until the solution is quite exhausted. (Liebig,

in Turner's Elements of Chernistry, p. 698, 7th ed. Lond. 1840.)

The formation of oxalic acid depends on the oxidation of organic matter, at

the expense of part of the oxygen of the nitric acid, while fiitrous vapours are

given out. Those organic matters, as sugar and starch, which contain oxygen
and hydrogen in the same proportion as water, yield it in the greatest quantity.

One equivalent of anhydrous sugar (C*^ H^J O^,) and eighteen equivalents of

oxygen (0^»,] contain the elements of six equivalents of anhydrous oxalic acid

(6 C*^ O^), and nine equivalents of water (9 HO). But the process is not so

simple as this calculation vyould lead us to suppose. Part of the carbon of the

sugar escapes in the form of carbonic acid gas. The mother liquor contains,

besides some acetic acid, saccharic acid (C*^ H^ O**) ; which, when acted on by a

» This acid has been omitted, inadvertently I presume, in the Edinburgh Pharmacopoeia, though it is directed

to be employed in the preparation of oxalate of ammonia.
a Rcptrtory of Patent Inventions, N. S. vol. vii. p. 5. Lond. 1837.—A patent lias been taken out for preparing

this acid in leaden vessel?, and for obtaining it from potatoes, {[bid. N. S. vol. xv. p. 3C3. Lond. 1841.)
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farther portion of nitric, is converted into oxalic and carbonic acids. If the

nitrous vapours be conveyed into a conden.ser, nitric and nitrous acids are

deposited.

Properties.—The crystals of oxalic acid are colourless, transparent prisms,

which belong to the oblique prismatic system. They are usually flattened, six-

sided (by the truncation of one pair of the lateral edges), and have two or four

terminal planes.

Crystallized oxalic acid has often been mistaken for Sulphate of Magnesia, and the conse-
quence has been falul in many instances. Sulphate of Zinc and Bicyanide of Mercury arc like-

wise apt to be confounded with this acid.

The crystals of oxalic acid taste and react on vegetable colours povi'erfully

acid. When pure they have no odour. Exposed to a warm air they eflloresce,

evolve 28 per cent, (equal to two equivalents) of water, and become a pulverulent

residue [hydrate of oxalic acid). When heated rapidly to 350° F. they fuse,

evolve water, and the hydrate of acid sublimes, a portion of it at the same time

undergoing decomposition, but no residue being left. They dissolve in 8 parts of

water at ^)0° F., in their own weight of boiling water, and in 4 parts of alcohol

at 60° F. By the action of oil of vitriol, aided by heat, they are resolved into

water, which remains with the sulphuric acid, and equal volumes of carbonic
acid and carbonic oxide gases.

Characteristics.—Oxalic acid reddens litmus, and is volatilized by heat.

Nitrate of silver added to a solution of it, yields a white precipitate (oxalate of
silver)^ which is soluble in nitric acid, and when dried and heated on the point of

a knife, by the flame of a candle or spirit lamp, becomes brown on the edge, very

feebly detonates, and is completely dissipated, being converted into water, carbo-

nic acid, and metallic silver. With lime water, or a solution of chloride of cal-

cium, oxalic acid yields a white precipitate {oxalate of lime), insoluble or nearly

so, in excess of oxalic acid, readily soluble in nitric acid, and slightly so in

hydrochloric acid. If the precipitate be collected, dried, and calcined, it yields

quicklime. With sulphate of copper, oxalic acid yields a bluish white precipi-

tate (oxalate ofcopper). It reduces the sesquichloride of gold.

To detect oxalic acid in oxalate of lime, proceed as follows :—boil the oxalate with a solution

of carbonate of potash for two hours, and filter. The liquor contains oxalate and carbonate of
potash. Add acetate of lead, collect the precipitate (oxalate and carbonate of lead), suspend it in

water, through whicli sulphuretted hydrogen is to he passed; filter (to get rid of the dark sul-

phurct of lead,) boil the clear liquor, which is a solution of oxalic acid, and test as above for the

free acid.

If the oxalate of lime were mixed with organic matter, the filtered liquor should be feebly

acidulated with nitric acid, before adding the acetate of lead. The acidulated liquor should be

filtered, rendered faintly alkaline by cartJon.ite of potash, again filtered, then mixed with acetate

of lead, and the precipitate treated as above.

Composition.—Hypothetical or anhydrous oxalic acid, as it exists in dry oxa-

late of lead, has the following composition :

—

Carbon

Moms. Eq. Wt.

.... 12

.... 24

Per Cent.

.... 33-3

.... 6C-(i

Or,

Carbonic Acid

Carbonic Oxide

Moms.

1 ..

1 ..

Eq. Wt.

.. 22 .

.. 14 .

Per Cent.

.. 61-9

Oxygen .... 3 .. 38 9

Hypothetical Oxalic Acid. .... 1 .... 30 .... 1000 1 .. .. 36 . .. 1000

Crystallized oxalic acid contains three equivalents of water, of two of which it

may be deprived by heat, leaving, what has been termed, hydrate of oxalic acid.

The composition of these two substances is as follows:

—

Moms. Eq. Wt. Per Cent. Moms. Eq. Wt. Per Cent,

Anhydrous Oxalic Acid ... 1 .... 3G .. .. 57-14 Anhydrous Oxalic Acid ... 1 . . . .36 .

.

. 80

Water .... 3 .... 27 .. .. 42 86 Water ... 1 . .. 9 .. . 20

Crystallized Oxalic Acid 1 63 .... 100-00 I Hydrate of Oxalic Acid. .•• 1 45 lOO

Some chemists regard the hydrate of oxalic acid as a real hvdracid, composed

ofC«0*-fH.
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Impurity.—The crystals of oxalic acid of commerce are sometimes contami-

nated with nitric acid. In this state they have usually a faint odour, and stain the

cork of the bottle, in which they are kept, yellow. If they are exposed to a
warm atmosphere, the nitric acid escapes along with the water of crystallization.

Physiological Effects, a. On Vegetables.—A solution of oxalic acid acts

as a poison to plants.^ The acid (solid !) has been said to promote the germi-
nation of old seeds ;^ but I suspect the statement to be inaccurate.

|S. On Animals.—The best series of experiments on the effects of this acid on
animals are those of Christison and Coindet.^ They found that concentrated

solutions of half-ounce doses of this acid introduced into the stomachs of cats and
dogs caused exquisite pain, violent attempts to vomit, dulness, languor, great

debility, and death in from two to twenty minutes. Post-mortem examination

showed corrosion of the inner coat of the stomach. Large doses of a dilute solu-

tion caused great depression of the heart's action ; and small doses gave rise to

tetanus or narcotism. Farthermore, the acid acts with great violence, and pro-

duces nearly the same effects, to whatever part of the body it is applied. From
these results it has been inferred that the concentrated acid is a corrosive poison,

—while the dilute acid ceases to be corrosive, but, becoming absorbed, acts on the

brain, spinal cord, and heart.

It appears to me absurd to suppose, as is usually done, that a dilute solution ceases to act

chemically. It does not indeed destroy the gastric membrane as a concentrated solution does,

but doubtless it must effect some chemical change on the blood when it gains access to it:

though the precise alteration may hitl)erto have evaded notice. We know that a twentieth

part of oxalic acid, added to boiling syrup, renders it thin, and incapable of crystallizing; and
we may, therefore, imagine that its action on other organic substances may be equally ener-

getic; and thus alterations may be effected in the condition of the blood, which, though not

very marked, may nevertheless be sufficient to render this fluid incapable of supporting life.^

y. On Man.—The effects of oxalic acid on the human subject vary somewhat
with the dose. When this is large, and the solution concentrated, acute pain is

experienced ; but, after small doses and dilute solutions, this symptom is not well

marked. Vomiting is usually present. The circulation is always depressed

;

the pulse being feeble or failing, and the surface cold and clammy. Nervous
symptoms (such as lassitude, weakness of the limbs, numbness, pain in the back
extending down the thighs, and, towards the end, convulsions) have sometimes,

but by no means invariably, made their appearance. But death follows so

speedily after the injection of large doses, (" few of those, who have died, sur-

vived above an hour," Christison^) that the symptoms have not been fully made
out. If life be prolonged for a few hours, symptoms of gastro-enteritis are

observed. Post-mortem examination discovers irritation and often corrosion of

the stomach.

Some years since I opened the body of a man, who died in twenty minutes after swallowing

oxalic acid by mistake for Epsom salts. The post-mortem examination was made a few hours

after death, and while the body was quite warm. The stomach presented a diffused redness,

like that of a part affected with erysipelas. The epithelium was destroyed; and presented,

in patches, the appearance of the scalded cuticle, or of the pellicle which forms on the sur-

face of boiling saline solutions. I have a wax model of the stomach, executed by the late

Mr. Miller.

Uses.—Oxalic acid is not at the present time used in medicine. In France,

Tablettes cPAcide Oxalique are prepared. Either free or combined with ammo-
nia, it is a valuable test for lime. It is employed for removing ink stains and
iron moulds from linen ; for cleaning the leather of boot-tops ; and for certain

styles of discharge in calico-printing.

' 3Tarcet, quoted by De Candolle, in his Physiologie Fegetale, t. iii. p. 1355. Paris. 1832.

1 Repertory of Patent Inventiovs, vol. xiii. p. 408. 1832.
3 Edinburgh Medical and Surgical Journal, vol. xix.—In Wibmer's work, {Die JVirkung, Sec. Bd. iv. S. 35.)

will be found a notice of the experiments of Rave and Kloslermann.
* I liave before noticed some of Drs. Christison and Coindet's experiments with this acid : see pp. 124,

and 133.
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Antidotes.—Administer as speedily as possible large quantities of chalk,
'

whiting, or magnesia, suspended in water ; by which inert earthy oxalates are

formed in the stomach. In the absence of these antidotes, large quantities of
.

warm water may be administered, and at the same time vomiting is to be pro-

moted by tickling the throat. Small quantities of water may prove injurious by
favouring absorption. Alkalis do not deprive the acid of its poisonous operation.

The stomach-pump and emetics may be used ; but on account of the rapidity
,

with which this acid acts, it is not advisable to lose time by their application,

until after the antidote has been administered. The same treatment is to be

adopted in poisoning by the following salts :

—

1. AMMONI/E OXALAS. E. Oxalate of Ammonia.—(Ox^Wc Acid, giv.; Carbonate [Ses-

quicarbonute] of Ammonio, 3viij.; Distilled Water, Oiv. Dissolve the carbonate in the

water, add gradually the acid, boil, and concentrate sufficiently for crystals to form on cool-

ing.) This salt consists of 1 eq. Oxalic Acid 3fi, 1 eq. Ammonia 17, and 2 eq. Water 18 = 71.

By heat it suffers decomposition, and yields oxamide, {oxalamide,) composed of UN', C" O'-

Oxalate of ammonia was introduced into the Edinburgh Pharmacopoeia as a test for calcare-

ous solutions, with which it produces a white precipitate, {oxalate of lime,) which is readily

soluble in nitric acid, but is only moderately soluble in hydrochloric acid. It docs not occa-

sion any precipitate in solutions of the magncsian salts ; lieuce it is a valuable agent for sepa-

rating lime from magnesia. According to the experiments of Drs. Christison and Coindet,

{Edinburgh Medical and Surgical Journal, vol. xix. p. 190.) it is but little inferior in the

energy of its operation on the body to oxalic acid. Ninety grains, which contain thirty-six

grains of oxalic acid, killed a strong cat in nine minutes. The symptoms were tetanus and

coma.

2. POTASS/E QUADROXALAS, Quadroxalate of Potash.—Th'xa salt is sold in commerce as

Binoxalate of Potash, Sal AcetosellcB, Salt of Woodsorrel, or Essential Salt of Lemons. It is

made by neutralizing one part of oxalic acid with carbonate of potash, and adding lo the solu-

tion three parts more of acid. It crystallizes in colourless transparent prisms of the doubly

oblique prismatic system ; and which consist of 4 eq. Oxalic Acid 144, 1 eq. Potash 48, and

7 eq. Water 63 = 255. If three parts of the salt be converted into carbonate by heat, and

added to a solution of one part, the neutral oxalate of potash is formed (Liebig). The com-

mercial quadroxalate is not pure; for I find that it yields, by ignition in a covered crucible,

carbonate of potash, contaminated with carbonaceous matter; whereas the pure quadroxalate

yields the carbonate only. It is employed for removing ink stains and iron moulds from

linen, and for decolourizing straw used for bonnet-making. This salt was formerly used in

medicine as a refrigerant. In France, Tabletles ou Pastilles la Soif are prepared with it. It

possesses poisonous properties similar to, but less energetic than, oxalic acid. A case of poi-

soning by about an ounce of this salt has been published by my friend and former pupil, Mr.
John Jackson.' The accident was not known for an hour and a half after it occurred. The
symptoms were those of great depression of the heart's action, but without either tetanus or

coma. The eyes were sore, the vision dim, the conjunctiva a good deal injured, and the pupils

dilated. The patient ultimately recovered.

Ill—OXYHYDROCARBONS.
1. ALCOHOL, L. E. D. (U. S.)—ALCOHOL.

History.—Fermented liquors were known in the most remote ages of antiquity. •

The Sacred Historian tells us, [Genesis, ch. ix.) that, after the flood, (which is

supposed to have occurred 2,348 years before Christ,) " Noah planted a vineyard :

and he drank of the wine, and was drunken." Flomer, [Odyssey, ix. and xxi.)

the most ancient of all the profane writers whose works have reached us, and

who lived more than 900 years before the Christian era, also frequently mentions

wine, and notices its effects on the body, mind, &c. Herodotus, (Euterpe, Ixxvii.)

who wrote 445 years before Christ, tells us, that the Egyptians drank a liquor

fermented from barley.

It is uncertain at what period vinous liquors were first submitted to distillation.

Morewood [Essay on Inebriating Liquors, p. 107. Lond. 1824.) considers the

Chinese to have been acquainted with this process long before the rest of Asia,

Africa, and Europe. It is usually stated, that Albucasis, who is supposed to

;

' London Medical Gazette. Dec. 18, 1840. In the same journal for March 5th, 1P41, is a case of poisoning by
about two scruples of osalic acid swallowed in combination with carbonate of soda Isuperoxalatt of soda 1)

27*
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^ have lived in the 12lh century, taught the mode of procuring spirit from wine.

(Gmelin, Ilandbuch d, Chimie, Bd. ii. p. 274.) But as the process of distilla-

tion was certainly known long before his time,^ it is highly probable that his

predecessors had submitted fermented liquors to this operation. Raymond Lully,''

in the 13th century, was acquainted with spirit of wine, (which he called aqua
ardens^ as well as of the mode of depriving it of water by means of carbonate of

potash.
' Preparation.—The preparation of alcohol may be divided into three stages :

the production of a fermented vinous liquor; the preparation from this of an
ardent spirit by distillation ; and, lastly, rectification or purification.

Stage 1. Production of a Yinous Liquor.—When vegetable substances are placed

in contact with air and moisture, they undergo that kind of decomposition which

is denominated fermentation. The products of this process vary at different

periods or stages; and on this depends the distinction into kinds or varieties of

fermentation. Thus starchy liquids, under some circumstances, become saccha-

rine ; the process being termed the saccharine fermentation. Sugar dissolved in

water, and mixed with nitrogenous matter, [ferment,) is converted into carbonic

acid and alcohol ; and to this process the name of vinous fermentation is applied.

Under some circumstances, mannile, lactic acid, and a syrupy mucilage, are

formed by the action of the nitrogenous or albuminous principles of vegetable

juices on the sugar : this change has been denominated the viscous or mucilagi-
nous fermentation. (Liebig, in Turner's Elements of Chemistry, 7th ed. p. 947.

Lond. 1840.) Vinous liquids are capable of generating acetic acid, and the pro-

cess is denominated acetous fermentation. Lastly, most vegetable substances are

slowly converted into gases, and a substance called vegetable mould, [humus,)
constituting the process termed the putrefactive fermentation.

To produce a vinous liquid, it is necessary that there be present sugar (or some
substance capable of forming sugar, as starch,) a certain quantity of water, and a

ferment (usually yeast). Moreover, a certain temperature (the best is between
70° and 80° F.) is requisite.

Both grape and cane sugar yield alcohol by fermentation. It is highly proba-

ble, however, " that cane sugar, before it undergoes vinous fermentation, is con-

verted into grape sugar by contact with the ferment ; and that, consequently it is

grape sugar alone which yields alcohol and carbonic acid." [Ibid, p. 946.) On
this view, the one equivalent or 171 parts of crystallized cane sugar unite with

one equivalent or 9 parts of water, to form one equivalent or 180 parts of grape
sugar, which, in the process of fermentation, are converted into four equivalents

or 88 parts of carbonic acid, and four equivalents or 92 parts of alcohol.

MATERIALS, COMPOSITION. PRODUCTS.

r 4 eq. Carbon 24 ^,^-——^^ ^^- Carb. Acd. 88
4 1 eq. Crystallized \ i 8 ej. Carbon 48- — "

Cane Sugar. 171 f 1 eq. Grape , g oxygen.. . 64-

, „. A ^"S""- 180] 4 ei. Oxygen... 32-
leq. Water 9)

I ,^ „f ,^ -.^
* 12 eq. Hydrng. . . 12

'—•^::::=»^ 4 eq. Alcohol .... 92

180 180 180 Isn

Vinous fermentation, then, is the metamorphosis of sugar into alcohol and car-

bonic acid. But as the elements of the yeast or other ferment take no part in

the transformation, (that is, do not enter into combination with the elements of
the sugar,) some difficulty has been experienced in accounting for its agency in

exciting fermentation. Two opinions are entertained respecting it : by some it

is regarded as a putrefying substance, whose atoms are in continual motion,

which they communicate to the constituents of the sugar, and thereby destroy its

* * Dr. Royle's Essay on the Antiquity of Hindoo Medicine, p. 46. London, 1837.
a Thomson's History of Chemistry, vol. i. p. 41, Lond. 1830. Testamentum JVovissimum, p. 2. Edit. Basil, p.

2. ICOO,
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equilibrium ;» by othGrs, yeast" is considered to consist essentially of seeds or
sporules, whose vegetation is the immediate cause of the metamorphosis of the

sugar.

The liquid obtained by the vinous fermentation has received different names, ac-

cording to the substance from which it is obtained. When procured from the

expressed juices of fruits, as grapes, currants, gooseberries, &c., it is denominated
Wi?ic iyinum) ; from a decoction of malt and hops, Ale or Beer (^Cerevisia) ; and
from a mixture of honey and water. Mead {Ilydromeli). Fermented infusions

of barley, (raw grain and malt,) prepared by the distillers of this country for the

production of ardent spirit, are technically denominated Washes.

The liquid obtained by vinous fermentation consists of watery alcohol, colour-

ing and extractive matters, cenanthic ether, volatile oil, (e. g. oil of potatoes, oil

of grain, &c.,) various acids and salts.

Stage i Production of Ardent Spirits.—By the distillation of a vinous liquid we
obtain Ardent Sjnrit (Spiritus Ardens). When grape wine is employed, the

spirit is called Brandy [Sjnritus Vini Gallici, Ph. Lond.) ; when the vinous

liquid is obtained by the fermentation of molasses or treacle, the spirit is termed

Rum [Spiritus Sacchari) ; when the liquid is a fermented infusion of grain

(Wash), the spirit is denominated Corn Spirit (Spiritiis Frnmenti) ; and when
the vinous liquid is either a fermented infusion of rice or toddy (^Palm Wine), the

spirit is named Arrack, (if from the former, it is termed Spiritus Oryzce.) The
well-known liquors called Gin, Hollands oi Geneva, and PF/m^r?/, are corn spirits

flavoured.

Ardent spirit, from whatever source obtained, consists of water, alcohol, vola-

tile oil, and, frequently, colouring matter. The following are, according to Mr.
Brande, [Pldl. Trans, for 1811 and 1813,) the average quantities of alcohol, (sp.

gr. 0«825 at 60° F.) in some kinds of ardent spirit :

—

Alcohol
\Q{) parts {by meastirc) of {by measure.)

Brandy contain 5539
Rum 5368
Gin 5160

^Icokol
100 parts {by measure) of {by measure.)

Whiskey (Scotch) contain 54 32
Whiskey (Irish) 53-90

Each variety of ardent spirit has an aroma peculiar to itself, and which is cha-

racteristic of the substance from which it is produced. This depends on vola-

tile oil.

When wash is distilled, the fluid that comes over is called Singlings, or Low
Wi7i€s. It is concentrated or doubled by a second distillation, by which Raw
Corn Spirit is obtained. Towards the end of the distillation, the distilled pro-

duct acquires an unpleasant odour and taste from the presence of volatile oil, and
is called Faints. Raw corn spirit is sold by the distiller to the rectifier at 11 or

25 percent, over proof, in the language of Sikes's hydrometer.

Stage o3, Rectification.—The object of the rectifier is to deprive ardent spirit of

its volatile oil and water. This is effected by repeated distillations, and by the

use of pearl ash (carbonate of potash), which, by its powerful affinity for water,

checks the rise of this fluid in distillation. In this way is procured the liquid

called Rectified Spirit [Spiritus rectifi^atiis, L. E. D.), which is sold by, the rec-

tifier to the chemist or apothecary.

1 The view above referred to is that entertained by Liebig; for full details of it I must refer to his work,
entitled Organic Chemistry, in its Application to .Agriculture and Physiology, edited by L. Playfair, Ph. D.,
Lond. 1840; and Turner's Elements of Chemistry, llh ed. p. 944, 1840. Berzelius {Journ.de Chimie Medicate,
t. iii. p 425, 2nd Serie, 1837) ascribes decompositions of this kind, which are effected by the mere contact of
one body with another, to a new force which he supposes to be called into action, and which he denominates
catalytic force, (from KuraXvoi, I loosen or dissolve.)

a The Yeast Plant will be described and figured in a subsequent part of this work, to which the reader ia

referred. For farther details, consult the Memoirs of Schwann (Poggendorf's Jinnalen der Physik^TRA. \\\.

p. J84 ; Pharmaceutisches Central- Blutt fur 1837, S. 547 ; and Meven's Report on the Progress of Vegetable Phy-
siology during the year 1837. Lond. 1839,) CagniardLatour and Turpin, {Biblioth. Univ. de Geiilve. Nov. 1838;
and Jameson's Edinb. J^ew Phil. Journ. vol. xxv.,) Keitzing, {Ripertoire de Chimie, t. iii., Paris, 1838.) Que-
venne, (JloKrn. de Pharm. I. xxiv. ,) and Turpin, {Memoires de VAcademie Royale des Sciences de I'lnstitut^

I. xvii., Paris, 1840.)
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1. Corn Spirit Oil; Oil of Grain ; Potato Spirit Oil; Fuselol; Hydrate of Amule ; Amilie
Alcohol; Bihydrate of Amiline.—All ardent spirits contain a volatile oil which the Germans
(L. Gmelin, Handh. d. Che?nie, Bd. ii. S. 367,) call Fuselol. In 1825, Pelletan {Ann. de Chim.
et de Phyaiq. t. xxx. p. 221 ; and Journ. de Chim. Med. t. i. p. 76) described that obtained from
Potato Spirit, and which has been subsequently examined, in 1834, by Dumas, {Ann. de Chim.
et de Physiq. t. Ivi. p. 314,) and in 1839, by Cahours. (Ibid. t. Ixx. p. 81.) The oil from corn
spirit was described several years ago by Buchner. {Repertorium, xxiv. 270.) It has been
long known to Messrs. Bowerbank, rectifiers, of London, who obtain it in the rectification of
corn spirit. From them I procured it several years ago, under the name of oil of grain ; and
in 1836 noticed it in my lectures. (London Medical Gazette, vol. xviii. p. 963.) In 1839 I gave
a short description of its properties in the first edition of this work. It has since been more
completely examined by Dr. Apjohn. (Load. Edinh. and Dubl. Phil. Mag. vol. xvii. p. 86.

1840.) Under the name of Oleum siticum, Mulder' has described a peculiar oil, which he ob-

tained from corn spirit.

Oil of grain, as I received it from Messrs. Bowerbank, is a limpid, transparent liquid, of a
pale yellow colour, and having a very nauseous odour and an acid taste. The inhalation of its

vapour produces an unpleasant and persistent sensation in the throat. When washed with

water, (to remove the alcohol,) and subsequently distilled from chloride of calcium, (to deprive

it of water,) it is quite colourless, and had, according to my experiments, a sp. gr. of 0-833

at 56^ F. [0-813 at 60°, Apjohn.] It boils at about 268° F. Dr. Apjohn failed to congeal it

at—6° F. ; but Cahours congealed the oil from potato spirit at —4° F. It burns in the atmo-
sphere with a flame like that of light carburetted hydrogen gas [with a bluish white flame,

Cahours]. It dissolves iodine; and, according to Dr. Apjohn, is a good solvent for fats, resins,

and camphor. It is not miscible with water, which, however, sparingly dissolves it. Neither
is it miscible with liquor ammoniaj, nor with liquor potassa?. It dissolves in nitric acid, but

acquires a slightly yellowish red tinge; and, when the mixture is heated, violent reaction

takes place : nitrous fumes mixed with nitric ether are so rapidly evolved that, if the experi-

ment be performed in a tubulated retort, the stopper is sometimes driven out with considerable

violence. When mixed with oil of vitriol, a violet or blood-red-coloured thick liquid, with the

evolution of a mint-like odour, is produced, and, according to Cahours, sulpho-amulic acid (bi-

sulphate of oxide of amule C'° H" +0 + 2 SO^ + Aq.) is formed. When distilled with
dry phosphoric acid, it yields, according to the same authority, a carbo-hydrogen, called amilcne

(C'° H'°.) Potassium rapidly decomposes it with the evolution of hydrogen. If it be heated

with fused potash, hydrogen is disengaged, and a compound of potash and valerianic acid
(C'o W 03 + Aq.) is formed.

This oil is composed of carbon, hydrogen, and oxygen. Cahours regards it as the hydrated
oxide of a hypothetical base, called amule or amyle (C'° H",) and Liebig has adopted his

views.

Or, j3tom. Eq. Wt.

Amule 1 71
Oxygen 1 .... 8
Water 1 9

Atovis.

Carbon .... 10 .

Hydrogen... 12 .

Oxygen 2 .

Eq. Wt.

... CO ..

... 12 ..

... 16 ..

Per Ct.

. 68-18 .

. 13G4 .

. 18-18 .

.Spjokn.

... 68-13 .

... 13-33 .

... 18 54 .

Dumas.
... 63.6 .

... 13-6 ..

... 178 .

Ca/iours.

. . 68-90

.. 13-58

.. 17-52

Corn Spirit

Oil
.10000 ....10000 ....100.0 ....10000

Hydrate of 0.xide of
{

Amule )

I am informed by Messrs. Bowerbank, that they obtain from 500 gallons of corn spirit about
one gallon of oil, which they employ as a substitute for lamp oil.

2. CEnanthic Acid and CEnanthic Ether.—The only liquid obtained in the distillation of
wine is a mixture of ffinanlhic acid and CEnanthic ether. (See Vinu7n.)

Properties of Rectified Spirit.—The liquid sold by rectifiers as rectified

spirit [Spiritics rectificatus, L. E, D.) varies from 54 to 60, or even 64: per cent,

over proof] in the language of Sikes's hydrometer. Hatters employ that at 54
or 56 ; varnish-makers that at 58 per cent, over proof. The London College

fixes the sp. gr. at 0*838 at 62° F. ; the Edinburgh College at 0-838,^ or under,

at 60° F. ; the Dublin College at 0-844 at 51° F., or 0-840 at 60° F.

Purity.—Rectified spirit, besides having the sp. gr. above mentioned, should

be colourless, transparent, and not rendered turbid on the addition of water. " In

taste and smell it resembles wine," [Ph. L.) Its freedom from other substances

than alcohol and water is to be determined partly by the purity of its odour, by
the absence of any acid or alkaline Reaction, and by its easy and complete vola-

tility. It is frequently contaminated with the oil of corn spirit; of the presence

* Pharmaceutishes CertralBlutt fiir 1837, S. 807.—Sittcws, from fftriKOi, of or pertaining to corn,
a The alcohol of U. S. P. has a sp. gr. 0-8:i5.
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of which there are two tests, sulphuric acid and nitrate of silver. If colourless

oil of vitriol be added to rectified spirit, it causes a red tinge (see p. 320) if the

oil be present. According to Vogel, nitrate of silver is a more delicate test for

the oil; if it be mixed with spirit, and exposed to solar light, it becomes red if

any oil be present, but undergoes no change of colour if the spirit be pure. The
following are the directions of the Edinburgh College for the application of this

lest :

—

"Four fluid ounces [of recfified spirit] treated with 25 minims of solution of nitrate ofsilver,

[Ph. Ed ,] exposed lo briglit light for Iwenty-four hours, and then passed through a filler purified

by weak nitric acid, so as to separate the black powder which forms,—undergo no farther change
when again exposed to light with more of the test."

The peculiar odour which spirit obtained from brandy or whiskey possesses,

depends on a volatile oil, which " is best removed, on the small scale, by rectifi-

cation with a little caustic potash, (Gobel, Liebig,) or by digesting the spirits with

freshly-ignited pine charcoal." (Turner's Elements of Chemistry^ p. 629, 7th

edit. Lend. 1840.)

Preparation of Proof Spirit.—The sp. gr. of proof spirit [Spiritiis tenuior,

L. E. D.) is fixed by the lawVof the kingdom at 0-920 at 60° F. The Dublin

College fixes it at 0-923 at 51° F., or 0-919 at 60° F. Proof spirit is usually

prepared, by chemists and apothecaries, by mixing refined spirit with water. The
proportions are, Rectified Spirit [sp. gr. 0-838] Ov. [f3xxj. E.; 5| parts, 2).;]

and Distilled Water, Oiij. [f 3xij. or a sufficiency, E.; 3 parts, Z).] The tests of

its goodness are the same as for rectified spirit.

Preparation of Alcohol.—Alcohol (L. E. D.) is prepared by the chemist

from the rectified spirit purchased of the rectifier. It is obtained by adding chlo-

ride of calcium, carbonate of potash, or well-burnt lime, to the spirit, which is then

submitted to distillation. The salts or lime retain the water, while the alcohol

distils over. The following are the directions of the British colleges:—

Tho''London College orders Rectified Spirit, Cong, j.; Chloride of Calcium, Ibj. Put the

chloride of calcium into the spirit, and when it is dissolved, let seven pints and five fluid ounces
distil.

The Edinburgh College directs "Rectified Spirit, Oj. ; Lime well burnt, 3xviij. Break down
the lime into small fragments: expose the spirit and lime together to a gentle heat in a glass

matrass till the lime begins to slake: withdraw tiie heat till the slaking is finished, preserving

the upper part of the matrass cool with danip cloths. Then attach a proper refrigeratory, and,

with a gradually increasing heat, distil off seventeen fluid ounces. The density of this alcohol

should not exceed 0-796: if higher, the distillation must have been begun before the slaking of
the lime was finished."

The Dublin College takes of Rectified Spirit, Cong, j. {wine measure ;) Pearl ashes, dried,

and still hot, Ibiijss. ; Muriate of Lime, dried, Ibj. Add the pearl-ashes in powder to the spirit,

and let the mixture digest in a covered vessel for seven days, shaking it frequently. Draw off the

supernatant spirit, and mix it with the muriate of lime; lastly, distil, with a moderate heat, until

the mixture in the retort begins to thicken. The sp. gr. of tiiis liquor should be 810.

Properties of Alcohol.—Alcohol is a limpid, colourless, inflammable liquid,

having a peculiar and penetrating odour', and a burning taste. Its sp. gr. at 60°

F. is 0-7947; at 68° F. it is 0-792—0-791. It is obvious, therefore, that the

alcoliol of the British colleges is a mixture of alcohol, properly so called, and
water.

No means of solidifying it are at present known. It boils at 172° F. : every
volume of the boiling liquid gives 488-3 volumes of vapour, calculated at 212° F.

It is very combustible. In atmospheric air it burns with a pale blue flame,

giving out a very intense heat, and generating carbonic acid and water, but de-

positing no soot, unless the supply of oxygen be deficient. The colour of the

flame may be variously tinted—as yellow by chloride of sodium, whitish violet

by chloride of potassium, green by boracic acid or a cupreous salt, carmine red
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by chloride of lithium, crimson by chloride of strontium, and greenish yellow by
chloride of barium.

Before Combustion. Jlfter Combustion.

Alcohol
Vapour

23

2 eq.

Oxygen
= 16

2eq.
Oxygen
= 16

2eq.
Oxygen
= 10

1 eq.

Aq. Vap.

1 eq.

Carbonic
Acid

= 22

leq.
Aq. Vap.

= 9

1 eq.

Carbonic
Acid

= 22

1 eq.

Aq. Vap.
= 9

One volume of alcohol vapour
requires, for its complete combus-
tion, three volumes of oxygen gas,

and yields two volumes of carbonic
acid gas and three volumes of aque-
ous vapour.

Alcohol has a strong affinity for water: hence it abstracts this fluid from the

atmosphere, and precipitates from their watery solution those salts (e. g. sulphate

of potash) which are not soluble in spirit: while, on the other hand, water preci-

pitates from their alcoholic solution those substances (e. g. resin and oil) not

soluble in water. By the mixture of alcohol and water, heat is evolved, while
air-bubbles are so copiously developed, that for a few moments the liquid appears
turbid. When cold, the resulting compound is found to possess a greater density

than the mean of its constituents : but as the condensation varies with the propor-

tions of alcohol and water employed, the sp. gr. of the resulting compound can be

ascertained by experiment only. The maximum condensation is obtained by mix-
ing 54 vols, of alcohol with 49'77 vols, of water : the resulting compound measures
100 vols., so that the condensation is 3'77. If we regard this as a definite com-
pound of alcohol and water, its composition may thus be stated :—

>

Rudberg.

Eq.
Alcohol 1

Water 3

Eg. Wt.
.23

27

Per Cent. Wt. Vols.

46 54 00
54 49-77

Weight.
42-91

49 77

Terlivdratp of Alpnhol. . I 50 100 10000 92C8
[condensation 377]

Alcohol combines with certain salts (as the chlorides and nitrates) to form defi-

nite compounds, which have been termed alcohates, in which the alcohol appears

to act as a sub.stituto for the water of crystallization.

Alcohol is a solvent of many organic substances, as volatile oil, fixed oil, resin,

extractive, most varieties of sugar, many nitrogenous organic acids, the vegetable

alkalis, urea, caseum, gliadine, leucine, picromel, and osmazome. It prevents the

putrefaction of animal substances, and is, in consequence, extensively employed
in the preservation of anatomical preparations. Its efficacy is imperfectly under-

stood. It acts, in part, at least, by excluding air (oxygen) and water,—the two

powerful promoters of putrefaction ; for when animal substances are immersed ia

spirit, this fluid extracts water from the tissue which, in consequence, shrivels up,

and thus prevents putrefaction, by removing one of the essential .conditions to

its production, namely, the presence of water. Its attraction for water, and its

power of coagulating albuminous substances, are properties which probably assist

powerfully in rendering it an antiseptic. Alcohol and rectified spirit of wine

give greater firmness to, and whiten, the animal tissues. The latter property

is objectionable in the preservation of some morbid specimens, as gelatiniform

cancer {cancer gelatiniforme or areolaire of Cruveilhier,—the maticre collo'id of

Laennec). A mixture of one part rectified spirit and three water will, however,

preserve specimens of the last-mentioned disease in a transparent condition.

Characteristics.—Alcohol and ardent spirits are recognised by their inflamma-

bility, odour, taste, and miscibilify with water. They dissolve camphor, resin,

&c. In order to detect alcohol in liquids supposed to contain it, let the suspected

liquor be submitted to distillation with a gentle heat (as from a vapour or water-
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bath,) and to the distilled liquid add dry carbonate of potash, to abstract the water.

The alcohol floats on the surface of the alkaline solution, and may be recognised

by the characters above mentioned.

Composition.—The elementary constituents of alcohol are carbon, hydrogen,

and oxygen.
Boullay.

Atoms. Eq. Wt. Per Cent. and Dumas. Saussure.

Carbon 2 12 52 18 52-37 51-98

Hydrogen 3 3 1304 1331 13-70

Oxygen 1 8 34 78 34-61 .. 34 32

23 10000 100-29 10000

Vol.

Carbon vapour 1

Hydrogen ga> 3
Oxygen gas. .. ..^, ..0.5

Alcohol vapour.^... 1

Chemists are not agreed as to the manner in which these constituents are grouped.

By some, these elements are regarded as forming one equivalent of defiant gas,

and one equivalent of water; others consider alcohol to be a compound of one

equivalent of a ^ carbo-hydrogen [etherine; tetrato-carbo-hydrogen; quadri-hydro-

carburet,) and two equivalents of water ; while some view this liquid as a hy-

drated oxide of a f carbo-hydrogen [elhule ;^ ethereum,) or as the hydrate of the

oxide of ethule. The latter opinions involve the necessity of assuming the equiva-

lent of alcohol to be 46 ; that is, double the amount stated above. The following

table illustrates these views :

—

Eq. Per
Jltoms. Wt. Cent.

Olefiant gas 1...14.. 607
Water 1....9.. 39-3

Eq. Per
Atoms. Wt. Cent.

Etherine....! ..28.. 60 7
Water 2... 18.. 393

Eq. Per
Atoms. Wt. Cent.

Ethule.. 1... 29. .6304?
Oxygen...!.... 8.. 17-39 5
Water....!.... 9.. 19-56

Ether...

Water.

.

Eq. Per
Atoms. Wt. Cent.

1... 37. .80-43

1....9..19-56

Alcohol....!....23.. 100-0 Alcohol !...4tt..J0U-0 Alcohol...!... 46. .99.99 Alcohol. 1...46 .99-99

Pig. 49.

Alcoholometry.—The value of ardent spirit is of course, proportionate to

the quantity of alcohol contained therein ; and, therefore, a

ready mode of estimating this is most desirable. The alcoho-

lometrical method usually adopted consists in determining the

sp. gr. of the liquid by an instrument called the hydrometer

(from u^wp, ivaier; and fxerpsw, 1 measure). That employed
in this country, in the collection of the duties on spirits, is

called Sikes's hydrometer (fig. 49). Spirit having the sp. gr.

0*920, at 60° F., is caWed proof spirit ; that which is heavier

is said to be under proof, while that which is lighter is called

over proof The origin of these terms is as follows :—For-

merly a very rude mode of ascertaining the strength of spirits

was practised, called the proof; the spirit was poured upon
gunpowder, in a dish, and inflamed. If at the end of the com-
bustion the gunpowder took fire, the spirit was said to be

above or ODer proof; but if the spirit contained much water,

the powder was rendered so moist that it did not take fire: in

this case the spirit was declared to be below or under proof.

As spirit of difl^erent strength will or will not inflame gun-
powder, according to the quantity of spirit employed, it became
necessary to fix the legal value of proof spirit : this has been
done, and proof spirit [Spiritus tenuior. Ph. L.) is defined, by
act of Parliament, to be such, that at the temperature of 51° F.,

thirteen volumes of it weigh exactly as much as twelve volumes
of water. According to this definition the sp. gr. at 60° F. is

0'920, and spirit of this strength consists of

Hydrometer, with
one of its ballast

weights {a).

b, Another weight.

By Weight.

Alcohol 49 ....

Water 51 ....

Sp.Or.

0-791

1000

Proof spirit 100

I Ethyle, or ethule (from ether, and v\n, the material or stuff from which any thing is made), is the hypo-
thetical radical of the ethers.
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Spirit, whicli is of the strength of 43 per cent, over proof at the least, is recognised hy the
legislature (6 Geo. 4. cap. 80, Sects. 101 and 114.) as spirits of wine. All spirit under this strength
is known in trade as plain spirit. Distillers are not permitted (Ibid. Sect. 81.) to send out spirits

at any other strengths than 25 or 11 per cent, above or 10 per cent, below proof. Raw corn
spirit, therefore, is sold at 25 or 11 per cent, above proof. Compounded spirits (as Gin) are not
allowed (Ibid. Sect. 124.) to be kept or sent out stronger than 17 per cent, under proof; but Gin,
as sold by the rectifier, is usually 22 per cent, under proof. Foreign or Colonial spirits (not being
compounded colonial spirits) must not be kept or sent out of less strength than 17 per cent,

under proof. (Ibid. Sect. 130.) Rum and Brandy, as commonly sold, are 10 per cent, under
proof.

A series of carefully drawn up tables, showing the relation which exists between
the sp. gr. of spirit of different strengths, and the indications of Sikes's hydrome-
ter, is a great desideratum. Mr. Gutteridge^ has published some tables ; but seve-

tal of his statements do not coincide with experiments which I have made on the

subject. The following are extracts from his work :

—

SIKES'S HYDROMETER.
Sp. Or. at

CO='F.

^70 percentum 0-8095
64 0-8221
63-1 0.8238
62 0-8259
61-1 0-8277
60 0-8298
59-1 0-8315
58 0-8336
57-1 0-8354

08376
0-8379

J
55-7 0-83:^3

I

55-0 ... 0-8396
|54-1 0-8413
50-1 0-8482
43-1 0-8597

I 25 0-8869

Ul'l 0-9060

hi 56

I 55-

SIKES'S HYDROMETER.
Sr- Gr. at

60° P.

Proof 0-9200

f 5 percentum 0-9259
10 09318
11 0-93i9
15*3 0-9370
17*1 0-9396
20 0-9426
22-3 0-9448
23-1 0-9456

-§-{25-I 0-9476
30-1 0-9522
401 0-9603
."50-3 0-9673
60-4 0-9734
70-1 0-9790
80-4 0-9854
90-2 1 0-9922
100 (water) 1-0000

The sp. gr. of spirit may be readily ascertained by LovVs beads, or by the 5^;ecz-

Jic gravity bottle.

Tabled of the specific Gravities of Mixtures of Spirit (0-825 at 60° F.) and Water at 60° F.

Temperature 60° F. Sp. gr. Temperature 60° F. Sp. gr.

Spirit 100 + Water . . . 0-82500 Waterloo -|- Spirit 95 . . . 0-93-247
55 100 + 5 . . . 0-83599 55 100 4-

55 90 . . , 0.93493
5J 100 + 10 . . . 0-84568 55

. 100-f
55 85 . . . 0-93749

55 100 4- 15 . . . 0-85430 55 100-4- 55 80 . . . 0-94018
55 100 + 20 . . . 0-86208 55 100 + 55 75 . . . 0-94296
55 100 + 2.5 . . . 0-86918 55 100-4- 51 70 . . . 0-94579
55 100 + 30 . . . 0-87568 55 100 4- 55 65 . . . 0-94876
55 100 + 35 . . . 0-88169 55 100 + 55 60 . . . 0-95181
35 100 + 40 . . . 0-88720 55 100 + 55 55 . . . 0-95493
55 100 4- 45 . . . 0-89322 55 100 + 55 50 . . . 0-95804
55 100 + 50 . . . 0-89707 55 100 + 55 45 . . 0-96122
55 100 + 55 . . . 0-90144 55 100 + 55 40 . . 0-96437
55 100 + 60 . . . 0-90549 55 100 + 55 35 . . 0-96752
55 100 + 65 . . . 0-90927 55 100 + 55 30 . . 0-97074
55 100 + 70 . . . 0-91287 55 100 + 55 25 . . . 0-97409
55 100 + 75 . . . 0-91622 55 100 + 55 20 . . . 0-97771
55 100 + 80 . . . 0-91933 5) 100 + 55 15 . , . 0-98176
55 100 + 85 . . . 0-92225 55 100 + 55 10 . , . 0-98654
55 100 -f 90 . . . 0-92499 55 100 + 55 5 . . . 0-99244
55 100 + 55 95 . . . 0-92758 55 100 + 55

. . . 1-00000
>» 100 + 55 100 . . . 0-93002

» The JVe Plus Ultra ef Assaying, Weighing, Measuring, and Valuing of Spirituous Liquors, vol. ii. By W.
Gutteridge. London, 182J.

a Drawn up from Gilpin's Tables in the Philosophical Transactions for 1792.—The spirit, which Mr. Gilpin
called alcohol, was composed of 89 alcohol (sp. gr. 0*796 at 60° F.) and 11 water.
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Another mode of judging of the strength of spirits is the phial test, technically

called the bead ; ihc preuve d'HoUande ofihe Frencli. It consists in shaking the

spirit in a phial, and ohserving the size, nunnber, and bursting of the bubbles (or

beads as they are termed :) the larger and more numerous the beads, as well as

the more quickly they break, the stronger the spirit.

Hitherto chemical analysis has been of 4itile avail in determining the strength

of spirit, at least for commercial purposes. For, on the one hand, we are yet in

want of an accurate method of determining the relative quantities of alcohol and
water in mixtures of these fluids; while, on the other, the combustion of spirit by
the black oxide of copper, and the estimation of the quantity of alcohol by the

carbonic acid produced, is impracticable for ordinary purposes.

Physiological Effects, a. On Vegetables.—Alcohol acts on plants as a rapid

and fatal poison. Its effects are analogous to those of hydrocyanic acid.

/3. On Anwuils.—Leeches immersed in spirit die in two or three minutes.

Their bodies are shrivelled or contracted, and before death they make but few

movements ; the head and tail of the animal are drawn together. Fontana ( Trea-

tise on the Venom of the Viper^ translated by J. Skinner, vol. ii. p. 371, et seq.)

found, that when half the body of a leech was plunged in spirit, this part lost all

motion, whilst the other half continued in action. The same experimentalist ob-

served, that spirit killed frogs, when administered by the stomach (in doses of

40 drops), injected beneath the skin, or when applied to the brain or spinal mar-
row. Plunging the heart of this animal into spirit caused its motion to cease in

twenty seconds. Applied to the right crural nerve of a frog, it destroyed the

power of moving in the right foot, on the application of stimulus. Monro (Es-

says and Obseiv. Physic, and Literary^ vol. iii. p. 340.) observed, that alcohol

applied to the hind legs of a frog, rendered the pulsations of the heart loss fre-

quent, and diminished sensibility and mobility. Fontana [Op. cit. p. 365, et seq.)

states, that turtles were killed by spirit administered by. the stomach or by the

anus, or injected beneath the skin: before death, the animal became motionless:

applied to the heart of these animals it destroyed the contractility of this viscus.

Some very interesting experiments were made tvith spirit on birds by Flourens.*

This distinguished physiologist administered six drops of alcohol to a sparrow,

whose skull he had laid bare. In a few minutes the animal began to be unsteady

both in walking and flying. After some time a dark-red spot appeared on the

skull, in the region of the cerebellum, and became larger and deeper-coloured

in proportion as the alcohol more powerfully affected the animal. 1 have given

alcohol to birds, but have hitherto been unable to discover the physical changes
here stated. In some other experiments, Flourens observed that alcohol pro-

duced the same effects on the movements of birds as the removal of the cerebel-

lum occasioned, but that when alcohol was administered the animal lost the use

of his senses and intellectual faculties ; whereas, when the cerebellum was removed,

no alcohol being given, he preserved them. From these and other observations

Flourens is of opinion, that alcohol, in a certain dose, acts specifically on the

cerebellum, and that in larger doses it affects other parts also. Farthermore, he
thinks the physical action of alcohol on the cerebellum to be absolutely the same
as a mechanical lesion.

The effect of alcohol on fishes is analogous to that on other animals. If a little

spirit be added to water, in which are contained some minnows [Cyprinus phoxi-
nus, Lino.,) the little animals make a few (spasmodic?) leaps, and become inca-

pable of retaining their proper position in the water, but float on their sides or back.

If removed into pure water they soon recover.

The mammals on which the effects of alcohol have been tried, are dogs, cats,

horses, rabbits, and guinea-pigs. The principal experimentalists are, Courten,

{Philosophical Transactions for 1712.) Fontana, {Op. supra cit,) Viborg, (Ab-

* Recherches aur lea fonctiona et lea propriitia du ayatime nerveux dana lea animaux vertebria. Pari», 1894.

VOL. I. 28
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handLfilr Thierclrzte, Theil II. quoted by Wibmer, Die Wirkung, &c.) Brodie,

[Philosophical Transactions for 1811.) and Orfila. {Toxicologic Generale.)

The results of their experiments may be thus briefly expressed:—Four drachms
of alcohol, injected into the jugular vein of a dog, coagulated the blood, and
caused instant death [Orfila), Introduced into the stomach of cats, dogs, or rab-

bits, it produces an apoplectic condition [Brodie and Orfila) : this state is preceded, •

according to Orfila, by a strong excitement of the brain. The same experimen-
talist found that alcohol acts with less energy when injected into the cellular tex-

ture than when introduced into the stomach ; from which he infers, that its first

effects are the result of the action which it exerts on the extremities of the nerves ;

though he admits that ultimately it becomes absorbed. On examining the bodies

of animals killed by introducing alcohol into the stomach, this viscus has been

found in a state of inflammation.

y. On Man.—The effects of alcoholic liquors on man vary with the strength

of the liquid, the substances with which the alcohol is combined, the quantity

taken, and the constitution of the patient.

aa. The local effects of alcohol or rectified spirit are those of a powerfully irri-

tant and caustic poison. To whatever part of the body this agent is applied, it

causes contraction and condensation of the tissue, and gives rise to pain, heat,

redness, and other symptoms of inflammation. These effects depend partially or

wholly on the chemical influence of alcohol over the constituents of the tissues

:

for the afiinity of this liquid for water causes it to abstract the latter from soft

living parts with which alcohol is placed in contact; and when these are of an
albuminous or fibrinous nature, it coagulates the liquid albumen or fibrin, and
increases the density and firmness of the solid albumen or fibrin. The irritation

and inflammation set up in parts to which alcohol is applied, depends (in part) on
the resistance which the living tissue makes to the chemical influence of the poison :

in other words, it is the reaction of the vital powers brought about by the chemical

action of alcohol. But besides .the local influence of this liquid dependent on its

affinity, we can hardly refuse to admit a dynamical action {vide p. 129), in virtue

of which it sets up local irritation and inflammation, independent of its chemical

agency. The coagulation of the blood contained in the vessels of the part to which

this liquid is applied (an effect which Orfila observed when he killed an animal by
injecting alcohol into the cellular tissue of the thigh of a dog), depends on the

chemical influence of the poison.

/3/3. The retnote effects of ardent spirits on man may be conveniently considered

in the order of their intensity ; and for this purpose we may divide them into three

degrees or stages.*

1. First or Mildest degree. Excitement.—This is characterized by excitement of the

vascular and nervous systems. The pulse is increased in frequency, the face flushed, the

eyes animated and perhaps red, the intellectual functions are powerfully excited, the individual

is more disposed to joy and pleasure; cares disappear; the ideas flow more easily and are more
brilliant. At this period the most violent protestations of love and friendship are frequently

made; there is a strong' disposition to talk, and various indiscretions are oftentimes committed
[In vino Veritas). This degree of effect I presume to be the condition to which all persons aspire

in drinking: the unfortunate drinks to drown his cares; the coward to give him courage; the

hon vivunt for the sake of enjoying the society of his friends; the drunkard from mere sensuality.

None, perhaps, would wish to go beyond this, yet many, when they have got thus far, exceed
their intended limit.

2. Second degree. Intoxication or Drunkenness.—The essential character of this stage

is a disordered condition of the intellectual functions and volition ; manifested by delirium,

varying in its characters in different individuals, and by an incapability of governing the

* The newspaper reports of the proceedings at the Metropolitan Police Offices furnish examples of the em-
ployment, by the lower classes, of certain terms to designate the different degrees of the effects of fermented
and spirituous liquors. When an individual is merely excited, he is described as fresh; but neither tipsy nor
drunk. When the disordered intellect is just commencing, he is said to be half seas over. When he is be-

ginning to be unsteady in his gait, he is described as being tipsy. When he reels, falls about, is incapable of
standing, but is yet sensible, he is said to be drunk. And, lastly, when he is insensible or nearly so, he is

described as rfead drunA;.—Sir Walter Scott {fVaverley) distinguishes fuddled or half seas over {ehriolus) from
drunken (^ebrius.)
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action of the voluntary muscles. This state is accompanied with excitement of the vascular

system, and frequently with nausea and vomiting : it is followed by an almost irrcfelstiblc desire

for sleep, which usually continues for several hours, and is attended with copious perspiration.

When the patient awakes he complains of headache, loathing of food, great thirst, and lassitude

:

the tongue is furred and tho mouth clammy.
During a paroxysm of drunkenness, certain peculiarities arc observed in the character of the

delirium in different individuals. These appear to depend on what is commonly denominated
temperament. (See p. 156) Mr. Macnish {The Anatomy of Drunkenness, p. 43, 2d cd.

Glasgow, 1828.) has otfered a classification of drunkards, founded on these peculiarities. He de-

scribes the sanguineous drunkard, the melancholy drunkard, the surly drunkard, the phlegmatic
drunkard, the nervous drunknrd, and the cholerio drunkard-

3. Third degree. Coma or True Apoplexy.—This condition is usually observed when ex-

cessive quantities of spirit have been swallowed in a short time. Accordingly to Dr. Ogston, the

patient is sometimes capable of being roused ; the pulse is generally slow, the pupils arc occa-

sionally contracted, but more commonly diluted, and the breathing is for the most part slow :

but exceptions exist to all these statements. Convulsions are rare : when they occur, the

patients arc usually young. In some cases actual apoplexy (with or without sanguineous extra-

vasation) is brought on. The immediate cause of death appears to be either paralysis of the

muscles of respiration, or closure of the glottis.—(FiJe pp. 188 and 189.)

Consequences op Habitual Drunkenness.—The continued use of spiritu-

ous liquors gives rise to various morbid conditions of system, a C^w only of the

most remarkable of which can be here referred to. One of these is the disease

known by the various names of delirium tremens^ d. potatorum^ oincymania^- &c.,

and which is characterized by delirium, tremor of the extremities, watchfulness,

and great frequency of pulse. The delirium is of a peculiar kind. It usually

consists in the imagined presence of objects which the patient is anxious to seize

or avoid. Its pathology is not understood. It is sometimes, but not constantly,

connected with, or dependent on, an inflammatory condition of the brain or its

membranes. Sometimes it is more allied to nervous fever. Opium has been

found an important agent in relieving it.

Insanity is another disease produced by the immoderate and habitual use of

spirituous liquors. In 110 cases of this disease, occurring in male patients ad-

mitted into the Hanwell Asylum in 1840, no less than 31 are ascribed to intem-

perance, while 34 are referred to combined causes, of which intemperance is

stated as one. It is remarkable, however, that of 70 female patients, admitted

during the same year, only four cases are ascribed to intemperance.^

Disease of the liver is frequently met with in drunkards, who use ardent spirits.

It is generally of the kind termed, by Baillie, common tubercle of the liver ; by
Dr. Elliotson, [London Medical Gazette^ vol. xii. p. 484.) the gin liver ; by
others, granulated^ lobidated^ mamellated., or scirrhous liver. Laennec calls it

cirrhosis, (from xippoj, yelloivish^) in reference to its usual tawny, yellow colour.

A be.iutiful representation of it is given by Cruveilhier. [Analnm. PatJiolog. liv.

12«, pi. 1.) Dr. Carswell [Pathological Anatomy^ art. Adrophij) has described

it as consisting in atrophy of the lobular structure of the liver, produced by the

presence of a contractile fibrous tissue. It is not, therefore, a disease depending

on the formation of a new tissue. The ascit^, which so frequently accompanies
it, arises from the compression to which the portal vessels are subjected by the

fibrous tissue ; and the jaundice, another frequent effect of it, doubtless depends
on compression of the gall ducts. Some excellent remarks on this disease have
been made by the late Dr. Hope. [Principles and Illustrations of Morbid
Anatomy. Lond. 1834.)
' Stomach affections are common results of dram-drinking. Persons addicted to

the use of ardent spirits suffer with loss of appetite, and are usually dyspeptic;

and chronic inflammation of the stomach, or even a scirrhous state of the pylorus,

has been said to be occasionally produced by hard drinking.

Dram-drinkers are sometimes affected with granular disease of the kidneys^

' Report of the Resident Physician [Dr. Coiiollyj of the Hanwell Lunatic Jlsylum, presented to the Court (^
Quarter- Sessions at the Middlesex Sessions, 1840.
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first described by Dr. Bright, and which is generally attended by albuminous
urine. Dr. Hope regards this slate as corresponding to the granular liver just

described.^

Peculiarities of Intoxication from Spirit.—Different kinds of ardent

spirits present some peculiarities in their operation on the system, which will be
noticed hereafter (see Brandy., Rum, Gin., Whiskey., and Arrack).

The effects of spirit agree, in a considerable number of circumstances, with

those of wine, but present some peculiarities. Spirit more speedily induces ex-

citement, which, however, is of shorter duration, being more rapidly followed by
collapse, relaxation, or debility. Death is by no means an infrequent conse-

quence of deep intoxication from spirit. Dram-drinkers suffer usually with loss

of appetite, especially in the morning, when they are troubled with vomiting.

Moreover they are usually thin, wasted, and emaciated. Wine-bibbers, on the

other hand, often enjoy an unimpaired appetite, and are frequently plump or cor-

pulent, plethoric individuals. Liver disease, from intemperance, is said to be

peculiar to those who take ardent spirits. Organic disease of the stomach is also

a consequence of spirit drinking.

A somewhat similar distinction holds good between the effects of spirit and
those of malt liquors. The latter possess nutritive properties in addition to narcotic

powers : hence we frequently observe that the beer toper is a plethoric, corpulent

individual.''

The effects of opium are readily distinguished from those of spirit when insen-

sibility has not come on. The sleep which both these agents commonly induce

is not usually preceded, in the case of opium, by delirium, thickness of voice, and
peculiar difficulty of articulation. When delirium is produced by this drug (opium)

it is rather of the ecstatic kind. " There is more poetry in its visions—more
mental aggrandizement— more range of imagination." [The Anatomy of
Drunkenness., by Robert Macnish

; p. 63, 2d ed. Glasgow, 1828.) But when
insensibility is present the diagnosis is not always easy. The odour of the

breath is in these cases an important diagnostic. Moreover, the pupil is usually

(though not invariably) dilated by spirit, whereas it is contracted by opium.

Modus Operandi.—That alcohol becomes absorbed is proved by the fact, that

it has been found in the blood, in the urine, the breath, the bile, the fluid of the

serous membranes, the brain, and the liver.

Tiedemann and Gmelin
(
Tiber die Wege avfivelchen Suhstanzen aus den Magen

ins Blut gelangen. Heidelberg, 1820.) recognised the odour of it in the blood

of the splenic vein, though they were unable to detect it in the chyle. A similar

observation is reported by Magendie. [Element. Compend. of PJtysiology., by Dr.

Milligan, p. 248, 1823.) Dr. Percys also found it in the blood of the animals to

whom he had administered it. Fie likewise detected it in the urine and the bile.

Moreover, the recognition of the odour of alcoholic liquors in the breath of indi-

viduals who have swallowed them, as well as their detection by their smell in the

fluid contained in the ventricles of the brain, the pericardium, &c., prove indis-

putably that alcohol becomes absorbed. Dr. Cooke [Treatise on Nervous Dis-

eases, i. 222. Lond. 1820.) states, on the authority of Sir A. Carlisle, that in

one case the fluid of the ventricles of the brain had the smell, taste, and infiani'

mability of gin. Dr. Christison [Treatise on Poisons, p. 853. 3d ed.) has

questioned the correctness of this observation, on the ground that gin of sufficient

strength to take fire could not enter the blood-vessels without coagulating the blood.

But the objection appears to me to be groundless ; for I find that a small quantity

of undiluted commercial gin may be added to while of egg without causing either

- ____^________
* See also Dr. Christison On Oranular Degenerations of the Kidncijs. p. 110. Edinb. 1839.
2 Hogarth, in his Beer Alley and Oin Lane, has well represented the differences between drunkards devoted

to malt liquors, and those given to the use of spirit. The first are plump, rubicund, and bloated; the latter

are pale, tottering, emaciated, and miserable.
3 Jin Experimental Inquiry concerning the presence of Alcohol in the ventricles of the Brain, after Poisoning

with that liquid, together with Experiments illustrative of the Physiological Action of Alcohol. Lond. 1839.
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coagulation or the slightest opacity. Dr. Ogston (Edinburgh Medical and Sur-

gical Journal, vol. xl.) has confirmed the testimony of Carlisle, and states, that

in one case he found about four ounces of fluid in the ventricles, having all the

physical qualities of alcohol. Dr. Percy (O/?. sup7-a cit.) has recently set the

question at rest, and satisfactorily proved the accuracy of the above statements,

by his experiments on animals. He appears to think that some peculiar affinity

exists between the substance of the brain and the spirit ; more especially as, after

analyzing a much larger quantity of blood than can possibly exist in the cranium,

he could generally obtain much more alcohol from the brain than from this quan-

tity of blood. He was unable to determine whether or not the fluid of the ventri-

cles contained any alcohol. Dr. Percy also delected alcohol in the liver, and has

endeavoured to connect this fact with the frequent occurrence of hepatic disease in

drunkards.

Morbid Appearances.—On examining the bodies of individuals who have

been poisoned by ardent spirits, redness and inflammation of the stomach are some-

times, but not invariably, found. In old drunkards the mucous membrane of the

stomach is often injected and thickened. Congestion of the cerebral vessels, with

or without extravasation of blood or efiusion of serum, is not unfrequently ob-

served. Traces of spirit may or may not be found in the stomach, according to

the rapidity with which death has been produced. The odour of spirit may per-

haps be recognised in various parts of the body, especially the brain and the serous

cavities.

Uses.—Spirit of wine is employed both for medicinal and pharmaceutical pur-

poses.

1. Medicinal Uses.—Spirit is used both internally and externally :

—

a. Internally.—Spirit of wine is rarely administered internally ; for when
ardent spirit is indicated, Brandy, Gin, or Whiskey, is generally employed. The
separate uses of each of these will be noticed presently : at present, therefore, I

shall confine myself to some general remarks on the internal employment of spirit.

I may observe, however, that Brandy is the ardent spirit usually administered for

medicinal purposes ; and, unless otherwise stated, is the spirit referred to in the

foHowing observations.

As a stomach stimulant, spirit is employed to relieve spasmodic pains and flatu-

lency, to check vomiting (especially sea-sickness,) and to give temporary relief in

some cases of indigestion, attended with pain after taking food. As a stimulant
and restorative, it is given with considerable advantage in the latter stages of

fever. As a powerful excitant, it is used to support the vital powers, to prevent

fainting during a tedious operation, to relieve syncope and languor, and to assist

the restoration of patients from a state of suspended animation. In delirium
tremens it is not always advisable to leave off* the employment of spirituous liquors

at once, since the sudden withdrawal of the long-accustomed stimulus may be
attended with fatal consequences. In such cases it is advisable to allow, tempo-
rarily, the patient the moderate use of the particular kind of spirit which he has
been in the habit of employing, l^a poisoning hj foxglove and tobacco, spirit and
ammonia are used to rouse the action of the heart. In onild cases of diarrhoea,

attended with griping pain, but unaccompanied by any inflammatory symptoms, a
small quantity of spirit and water, taken warm, with nutmeg, is often a most effi-

cacious remedy.

/3. Externally.—Spirit of winc is used externally for several purposes, of which
the following are the principal :

—

As a styptic, to restrain hemorrhage from weak
and relaxed parts. It proves efficacious in two ways :— it coagulates the blood
by its chemical influence on the liquid albumen and fibrin, and it causes the con-
traction of the mouths of the bleeding vessels by its stimulant and astringent

qualities. Sponge or soft linen, soaked in spirit and water, has been applied to

the mouth of the uterus in uterine hemorrhage. (R\Q,h{QT, Ausfahrliche Arzneimit'
23*
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tellehre^ S*"" Bd. S. 256. Berlin, 1828.) Spirit is used to harden the cuticle over

the tender and delicate parts. Thus, brandy is sometimes applied lo the nipples,

several weeks before delivery, in order to prevent the production of sore nipple

from suckling in individuals predisposed to it. Spirit is also applied to the feet,

when the skin is readily blistered by walking. The efficacy of spirit, in harden-
ing the cuticle, depends, in part, on its chemical influence. Spirit gargles have
been found serviceable in checking the tendency to inflammation and swelling of
the tonsils. As a stimulajit application^ wartn rectified spirit has been applied to

burned or scalded parts, on the principles laid down for the treatment of these

cases by Dr. Kentish. [An Essay on Burns. Lond. 1798.

—

A Second Essay on
Burns. Newcastle, 1800.) Properly diluted, spirit has been employed as a wash
i7i various skin diseases^ and in ulcers of bed-ridden ptersons^ and as a collyrium

in chronic ophthalmia. Frictions with rectified spirits have been used in the

abdominal region, to promote labour pains : on the chest, to excite the action of

the heart, in fainting or suspended animation ; on the hypogastric region, to stimu-

late the bladder, when retention of urine depends on inertia, or a paralytic con-

dition of this viscus : on various parts of the body, to relieve the pain arising from
bruises, or to stimulate paralysed parts.

7%e inhalation of the vapour of rectified spirit has been recommended to re-

lieve the irritation produced by the inspiration of chlorine ,- but I have tried the

practice on myself without benefit. The readiest mode of effecting it is to

drop some spirit on a lump of sugar, and hold this in the mouth during inspira-

tion.

Diluted spirit has been used as an injectionfor the radical cure of hydrocele. A
mixture of wine and water, however, is commonly employed in this country.

Spirit has been used to form cold lotions (See p. 72). As the efficacy of it

depends on its evaporation, it should be applied by means of a single layer of
linen, and not by a compress. Evaporating lotions are applied,—to the head in

cephalalgia, in phrenitis, in fever, in poisoning by opium, &c. ; to fractures of the

extremities ; to parts affected with erysipelatous inflammations, &c.

Antidotes.—The first object in the treatment of poisoning by spirituous liquors

is to evacuate the contents of the stomach. This is best effected by the stomach-
pump ; emetics being frequently unsuccessful. Stimulants are then to be em-
ployed : the most effectual are the injection of cold water into the ears, cold affu-

sion to the head and neck, warmth to the extremities, when these are cold, and
the internal use either of ammonia, or of the solution of the acetate of ammonia,
both of which agents have been found useful in relieving stupor. The cerebral

congestion often requires the cautious employment of local blood-letting, and the

application of cold to the head. If the patient appear to be dying from paralysis

of the respiratory muscles, artificial respiration should be effected : if from closure

of the larynx, tracheotomy may be performed (See pp. 188 and 189).

1. SPIRITUS VINI GALLICI, L. ; Brandy ;* Eau-de-vie.---This is an ardent spirit

obtained by the distillation of wine. Its properties are subject to some varia-

tion, arising from different growths of the vine: " The brandies of Languedoc,
Bordeaux, Armagnac, Cogniac, Aunis, Saintonge, Rochelle, Orleans, Barcelona,
Naples, &c., being each recognisable by an experienced dealer." (lire's Die-
tionary of Arts and Manufactures^ p. 164. Lond. 1839.) The most celebrated

of the French brandies are those of Cogniac and Armagnac. Genuine brandy
has an agreeable, vinous, aromatic odour. Both its flavour and odour, however,
are peculiar. Pale brandy has a very slight brownish yellow tint, derived from
the cask in which it has been kept. The high-coloured brandy^ usually found

in the shops of this country, is artificially coloured (before its arrival in this

country) by burnt sugar (caramel) ; which is said to render the spirit mellow and

* Brandy is a contraction for Brandy-wine (Branntwein, Gorm.,) whicb literally signifies Burnt wine {f^inum
adustum).
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more palatable. (M'Culloch's Dictionary of Commerce,) Saunders-wood is

also slated, by the same authority, to be frequently used as a colouring ingre-

dient.

The constituents of brandy are akoliol^ wcUer^ volatile oil^ a minute portion of

acetic acid, a little acetic ether, cenayitkic ether , colouring matter, and tannin.

The latter is said to be derived from the cask in which the spirit has been pre-

served : but 1 find that the high-coloured brandies react more powerfully on the

salts of iron than pale brandy : whence I conclude that some astringent matter

has been added to them. .

Brandy when just imported is usually above proof. I found a sample or pale

brandy, in bond, supplied me by my friend, Mr. Gassiot, to be 1-5 over proof;

and a coloured brandy, 2*2 over proof, as indicated by Sikes'a hydrometer. By
keeping in the cask its alcoholic strength is diminished. I am informed that

brandy, as usually sold, is 10 per cent, under proof. This would give, accord-

ing to Guiteridge's table, a sp. gr. of 0-9318. But Soubeiran [Nouveau Traite

de Pharmacie, t. i. p. 142, 2°''" ed.) states, that the sp. gr. of eau-de-vie varies

from about 0-902 to 0-941. Now according to Gilpin's tables a spirit having

the sp. gr. of 0-93002 is composed of equal parts of alcohol (sp. gr. 0-825) and

water. But Mr. Brande states that 100 parts by measure of brandy, contain

53-39 parts of alcohol, sp. gr. 0-825. The relative quantities of spirit contained

in this and other ardent spirits, in wine, and in beer, have been already men-

tioned. (See p. 103 and 319.)

British Brandy is extensively manufactured, and sold as foreign brandy. Dr.

Ure [Dictionary of Arts and Manufactures, p. 165.) gives the following formula

for it :— «' Dilute the pure alcohol to the proof pitch ; add to every hundred pounds

weight of it from half a pound to a pound of argol (crude winestone) dissolved

in water, a little acetic ether, and French-wine vinegar, some bruised French

plums, and flavour-stuff from Cognac; then distil the mixture, with a gentle fire,

in an alembic furnished with an agitator. The spirit which comes over may be

coloured with nicely burned sugar (caramel) to the desired tint, and roughened in

taste with a few drops of tincture ol catechu or oak-bark."

Acrid matters (as Grains of Paradise) are sometimes added to brandy to give

it an artificial strength. They may be readily detected by evaporation. Sugar,

also, may be discovered in the same way. The residue of the evaporation of

genuine brandy yields a green colour with the salts of iron, indicating the pre-

sence of tannin : and imitation brandy may be readily made to produce the same
efl^ect, by the addition of catechu, or some other astringent.

The general effects and uses of brandy are those of alcohol already described.

From the ardent spirits in ordinary use it is distinguished by its cordial and sto-

machic properties ; and it is, in consequence, the stimulant usually preferred for

medicinal purposes.

Burnt Brandy is a popular remedy for diarrhoea.

2. ffllSTURA SPIRITUS YINI GALLICI, L. (Brandy, Cinnamon Water, of each,

f 3iv. ; the yelks of two Eggs ; Purified Sugar, 3ss. ; Oil of Cinnamon, rT], ij.

Mix.)—This mixture is an imitation of a well-known compound, termed Egg-
Flip.^ It is an exceedingly valuable stimulant and restorative ; and is employed

in the latter stages of low fever, and in extreme exhaustion from uterine and other

hemorrhages. The dose of it is from f3ss. to fjiss.

S- SPIRITUS SACCIIARI; i^wm.—This is an ardent spirit obtained both in the

West and East Indies, by distillation from the fermented skimmings of the sugar

boilers, the drainirigs (called molasses) of the pots and hogsheads of sugar, the

washings of the boilers,*^ and the lees or spent wash of former distillations, called

' The terms Eggfiip, Egghot, or simply Flip, are applied to a preparation of ale with egg and ardent spirit

(see Dr. Kitchener's Cook's Oracle),
i The Civil and JVatural History cf Jamaica, hy ?.Browue,M.D.,f.l2Q. Lend. 1789.



332 ELEMENTS OP MATERIA MEDICA.

dunder. (Dunder, from the Spanish redundar, to overflow.) It is imported into

this country in puncheons. In some parts of the West India islands it is cus-

tomary to put slices of pine-apples in the puncheons of rum : hence the designa-

tion pine-apple rum.

The term Tafia^ or Taffia, is applied to a spirit obtained, by distillation, from the fermented
juice of the sugar-cane. (Merat and De Lens, Diet, de Mat. Med. t. vi. p. 150.) It is, therefore,

Cane Spirit (Spiritus Sued Sacchari).

Good rum is transparent and of a brownish tint. Its depth of colour, how-
evej, varies considerably. The peculiar flavour of rum depends on volatile oil.

The quantity of alcohol (sp. gr. 0-825) in 100 vols, of rum is, according to Mr.
Brande, about 53*68 vols. As sent out, its strength is 10 per cenU under proof,

in the language of Sikes's hydrometer. Jamaica rum is more highly esteemed

than the Leeward Islands rum.
The general effects and uses of rum are similar to those of alcohol already de-

scribed.^ It is considered more heating and sudorific than the other kinds of

ardent spirit, to which it has been popularly thought preferable in coughs,

catarrhs, and rheumatism.

4. SPIRITUS FRUMENTI COMPOSITES ; Compmcnd Corn Spirit.-^The spirit ma-
nufaclured in the British Islands is usually obtained by distillation from fermented

infusions of corn. The ardent spirits known as Gi7i, Whisker/, and the various

CompoundSj^ are corn spirit differently flavoured.

Gin owes its peculiar flavour to the Juniper, whence it is frequently denomi-

nated Spiritus Juniperi. It is not allowed to be sent out stronger than 17 per

cent, under proof; but it is usually sold to the trade at 22 per cent, under proof.

The retail dealer always reduces its strength, and flavours it with sugar. Fre-

quently also other additions are made to it. Gin possesses the general properties

of alcohol. On account of the oil of juniper which it holds in solution, it is more
powerfully diuretic than brandy and rum ; and hence it is a popular remedy in

dropsical and other affections, where an augmentation of the renal secretions is

considered desirable. Moreover, jt is frequently used to promote menstruation.

It is the ordinary intoxicating spirit of the lower classes in this metropolis. At
the London Hospital, gin is frequently administered medicinally, as a substitute

for brandy, to patients who have been accustomed to its use.

Wliiskey agrees in most of its properties with gin ; from which it differs in its

peculiar smoky flavour and odour : these it acquires from the malt, which is dried

by turf fires. It is the national spirit of Ireland and Scotland.

5. ARRACK, or RACK.—This is a spirit obtained in various parts of the East. In

Batavia, it is procured by distillation from fermented infusions of rice, whence it

has been termed Rice Spirit (^Spiritus Oryzce). In Ceylon," it is obtained by

distillation from fermented cocoa-nut toddy (by some called Palm wine).

' "They talk of a common experiment here, [Jamaica], that any Animal's Liver put into Rum grovys soft,

and not so in Brandy, whence they argue this last less wholesome than that, but their Experiment, if true,

proves no such thing. I think it may be said to have all good and "bad qualities of Brandy, or any fermented

or vinous spirit."—(Sloane's Jamaica, vol. i. p. xxx. Lond. 1707.)

a By spirit dealers, British compounded spirits are denominated Compounds, while Foreign compounded
spirits are called Liqueurs. Both classes of liquors are sweetened spirits.

The following list of Compounds, usually kept at the gin-shops of this metropolis, has been supplied me by

the proprietor of one of these establishments:—

Compounds. Under Proof.

Gin 17

Gin 22

Mint {Peppermint) 64

Cloves.. "

Bitters "
Raspberry "

Noyeau "

Cinnamon "

"The above are permitted to us at the strengths named; but, in point of fact, are much nearer approaching

80 U. P.—Those marked thus (X) are seldom asked for."

3 The Cocoa-J^ut Palm, its Uses and Cultivation. By J. W. Bennett, Esq. Lond. 1836.

Compounds. Under Proof.

Tent 64
Aniseed "

Caraway "

Lovage "

Usquebaugh (X) ". "

Rum Shru b
"

Orange Cordial (X) "

Citron ditto (X) "



ALCOHOL. 333

"Pine-apples, steeped in it, impart a most exquisite flavour to the spirit; and,

by age, it becomes a delicious liqueur, which is unrivalled in the world for making
nectarial punch." In England, arrack is never employed for medicinal purposes.

In its general properties it agrees with thoolher ardent spirits; but is said to be

distinguished by its stimulating and narcotic properties. It is sometimes used in

this country to impart an agreeable flavour Xo punch. A mock arrack is made by
dissolving twenty grains of benzoic acid in two pounds of rum.

2. Pharmaceutical Uses of Alcohol.—The alcohol of the Pharmacopoeia (sp. gr.

0*825) is not employed in the preparation of any officinal substances, but it is a

valuable agent in chemical analysis, and is used in determining the purity of cer-

tain medicinal substances; as iodine, iodide of potassium, the vegetable alkalis,

castor oil, &c. Rectified and proof spirits are most extensively employed in

officinal pharmacy; as in the formation of Tinctures^ Spirits, Ethers, Ethereal

Oil, and Resi7ious Extracts, and in the manufacture of the Vegetable Alkalis.

Lastly, spirit is added to various preparations, to assist in preserving them.

1. TINCTURtE, L. D. ; (U. S.) Tinctures, E. ; Alcooles.—These are solutions of

vegetable, animal, or mineral substances, in proof or rectified spirit. They are

preparations of substances whose active principles are imperfectly or not at all

soluble in water, or whose aqueous solutions readily undergo decomposition.

Some are prepared by solution merely; as the Tinctura lodimi composita. Ph.

L. ; Tinctura Camphmce, Ph. Ed. ; and Tinctura Ferri Sesquichloridi.

Some of the vegetable tinctures are prepared by adding rectified spirit to the

expressed juices of plants. These preparations are frequently denominated pre-

served vegetable juices. They have been long in use on the continent. In 1835,

Mr. Squire [Pharmaceutical Transactions, No. iii. p. 94. Sept. 1841.) commenced
their manufacture. More recently, Mr. Bently [On the Best Metlwd ofobtaining

the more powerful Vegetable Preparations for Medical Use.) has directed the

attention of the profession to them.

Mr. Squire stales, that on an average the juice of the young plant just coming, into flower, will

yield only two-thirds of the amount of extract which is obtained from the same quantity of juice

from the matured plant ("when more than half the flowers are fully blown"), and the strength of

the product is also inferior. He also asserts (Op. supra cit.) that the leaves only should be used

:

and, in the case of biennial plants, those of the second year's growth should exclusively be

employed.*

The mode of obtaining these preparations is as follows :—The leaves being bruised in a marble

mortar, are placed in a powerful press. The expressed juice is allowed to stand for twenty-four

hours, by which a considerable quantity of feculent mailer is deposited. Rectified spirit [56 over

proof] is then added, in the proportion of four fluid ounces to every sixteen fluid ounces of the

juice, which is quite sufficient to render the preservation complete, and throw down any mucilage

which may be mechanically suspended. After standing for twenty-four hours, the liquor is to be

fillered. (Bentley, op. supra cit.)

Mr. Squire employs one measure of spirit to two measures of juice.

These preserved expressed juices are superior preparations to the tinctures

prepared by digestion from the same parts of either fresh or dried plants. In

some cases [e. g. Aconite), tinctures prepared with rectified spirit from the dried

roots, by digestion, are greatly superior in activity to the preserved juices of the

leaves.

The ordinary method of preparing tinctures is by maceration or digestion.

"Tinctures are usually made by reducing the solid ingredients to small fragments, coarse

powder, or fine powder, macerating them for seven days or upwards in proof spirit, or rectified

spirit, straining the solution through linen or calico, and finally expressing the residuum strongly

to obtain what fluid is still retained in the mass."

—

Ph. E.
All tinctures should be prepared in stoppered glass vessels, and frequently shaken during ma-

ceration.

—

Ph. Lond.

' See the article Ilyoscyamus, for an account of the relative quantities of juice and extract yielded by the
leaves and stalks.
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The tinctures which are made with resinous substances cannot in general be
well prepared in any other way than by digestion. This remark applies to Tinctura
Aloes, Tinctura AssafcEtidcB, Tinctura Benzoini composita^ Tinctura Guaiaci,
and Tinctura Balsami Tolutani,

Another and nnore expeditious method of preparing tinctures is \iy percolation

or lixiviation [procede ou methode de deplacement), and which is also applicable

to the preparation of ethereal, as well as alcoholic, tinctures, and of infusions.

The principle of this method has been adopted by the Scotch brewers, the process

being called by them sparging. It has also been used in the preparation of coffee.

It was first employed for pharmaceutical purposes by Boullay. [Journal de

Pharmacie^ t. xix. p. 393.) In the preparation of tinctures, its professed advan-

tages are expedition, economy, and uniformity of strength. But it is more trouble-

some, requires more skill and attention, and is not equally applicable to all sub-

stances. It answers best for those tinctures made with woody and fibrous parts,

as roots, barks, woods, leaves, fruits, seeds, and insects. The Tinctures of Catechu
and Myrrh may also" be prepared in this way. The Edinburgh College offers the

following remarks on this mode of preparation :

—

" A much superior method, however, has been lately introduced, which answers well for most
tinctures, namely, the method of displacement by percolation. According to this process, the

solid materials, usually in coarse or moderately fine powder, are moistened with a sufficiency of

the solvent to form a thick pulp. In twelve hours, or frequently without any delay, the mass
is put into a cylinder of glass, porcelain, or tinned iron, open at both ends, but obstructed at

the lower end by a piece of calico or linen, tied tightly over it as a filter ; and the pulp being
packed by pressure, varying as to degree with various articles, the remainder of the solvent is

poured into the upper part of the cylinder, and allowed gradually to percolate. In order to

obtain the portion of the fluid which is kept in the residuum, an additional quantity of the

solvent is poured into the cylinder, until the tincture, which has passed through, equals in amount
the spirit originally prescribed: and the spirit employed for this purpose is then recovered for

the most part by pouring over the residuum as much water as there is of spirit retained in it,

which may be easily known by an obvious calculation in each case. The method of percolation,

where applicable, will be found much more convenient and expeditious than the mode hitherto

commonly followed, and it exhausts the solid materials in general much more completely. As
considerable practice, however, is required for managing the details in different cases, more
especially in regard to the degree of firmness with which they are to be packed into the cylinder,

we have thought it right to direct that the method of maceration may be followed as an alterna-

tive. But the method of percolation is now preferred by all who have made sufficient trial of it

to apply it correctly."

The percolator is best made of tin plate or zinc. A simple tube, (of glass,

porcelain, or tinned iron,) as stated by the

Edinburgh College, answers for an extempo-

raneous percolator. It is fitted into the mouth

of a wide-mouthed bottle by means of a cork,

in which is a small aperture to allow of the

escape of air. One of the most convenient

percolators is that proposed by Boullay. It

is a simple cylinder of equal diameter, and

terminating inferiorly in a cone or funnel.

(Fig. 50.) Mr. Deane's percolator [Pharma-
ceutical Transactions^ part ii.) is a modifica-

tion of this : its lower end has a smaller cir-

cumference than its upper one, is flat, and

communicates with a tube, to which a stop-

cock is fitted. Soubeiran [Nouveau Traite

de Pharmacies t. i. p. 3, 2"de ^d.) has adapt-

ed to Boullay's percolator a tin receiver, to

which is fitted, at the most depending part,

a stopcock, by which the tincture may be

drawn off.

Fig. 50.
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The size of the percolator must, of course, vary according to circumstances.

The smallest may be half an inch in diameter and four inches long. Large ones

are six inches in diameter and eighteen inches long. They should be furnished

with two diaphragms (perforated metallic disks), between which the ingredients

are placed. When small percolators are used, a little cotton-wool, or even tow,

may be substituted for the lower diaphragm,—or a piece of calico or linen may
be tied over the end of the tube, as directed by the Edinburgh College. The
lower extremity of the percolator should be furnished with a stopcock, for regu-

lating the discharge of the fluid.

Considerable skill and experience are required in packing the ingredients.

Indeed, the principal art of percolating has reference to this part of the process.

Substances, as Rhubarb and Gentian, which yield a large quantity of mucilage,

viml are to be acted on by water, must be employed in the form of a very coarse

powder, and should be placed loosely in the percolator, in order to allow them to

swell. With alcohol or ether, however, the tissues swell less, the mucilaginous

mailer is not dissolved, and ihe percolation is readily effected even with a finer

powder and closer packing.

Boullay imagined that one liquid may be employed to displace another liquid,

without the two liquids becoming mixed : hence he called the process the displace-

ment method. The Edinburgh College, I presume, has adopted his opinion, since

it directs the tincture to be displaced by spirit, and the spirit by water. But Guil-

liermond (Journal de Pharmacie^ t. xxi. p. 349.) has shown that this displace-

ment cannot be effected without a certain degree of mixture.*

2. SPIRITUS, L. D. (U. S.) Spiritus, E. Alcoolats.—These are alcoholic solu-

tions of volatile substances (usually of a vegetable nature) obtained by distillation.

Some of them are preparea with rectified spirit (e. g. Spiritus Rosmarini), but

most of them with proof spirit. Several of the spirits which owe their peculiar

flavour and odour to volatile oil may be, and usually are, imitated by dissolving

the oil in the spirit without the aid of distillation ; and, for all therapeutical pur-

poses, they are equally effective.

2. ^'THER SULPHU'RICUS, L. E. D.—SULPHURIC ETHER.

History and Synonymes.—This liquid is said to have been known to Raymond
Lully,^ who lived in the 13ih century; and to Basil Valentine,^ in the 15ih cen-

tury. In 1540, Valerius Cordus* described the method of making it. He termed
it Oleum Vitrioli duke. The Germans call it Vitriolic Naphtha (Naphtha
Vitrioli),

Natural History.—It is always an artificial product.

Preparation.—All the British Colleges give directions for the preparation of
sulphuric ether.

The London College orders of Rectified Spirit, Ibiij.; Sulphuric Acid, Ibij. ; Carbonate of Pot-

ash, previously ignited, 3j. : pour two pounds of the spirit into a glass retort, add the acid to it,

and mix. Alierwards place it on sand, and raise the heat so that the liquor may quickly boil,

and the Ether pass into a receiving vessel cooled with ice or water. Let the liquor distil until some
heavier portion begins to pass over. To the liquor which remains in the retort, after the heat
has subsided, pour the remainder of the spirit, that ether may distil in the same manner. Mix
the distilled liquors, then pour off the supernatant portion, and add to it the Carbonate of Potash,

, shaking them frequently during an hour. Lastly, let the Ether distil from a large retort, and be
kept in a stoppered vessel.

The directions of the Edinburgh College arc as follows:—" Take of Rectified Spirit, f3L.;
Sulphuric Acid, f 3x. Pour twelve fluid ounces of the spirit gently over the acid contained
in an open vessel, and then stir them together briskly and thoroughly. Transfer the mixture

» For farther details respecting percolation, consult, besides the memoirs already quoted, Dhnsse, Memoire sur
la preparation de tons les extraits pharmaceutiques, par la mithodc de deplacement. Paris, 1836.

a Dulk, Die Preussische Pharmakopoe ilbers und erliiutert, 2er Th. S. 201. 2te Aufl. Leipz. 1830.
« Ibid. « Thomson, System of Chemistry, vol. ii. p. 296. 7th ed. 1831,
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immediately into a glass matrass connected with a refrigeratory, and raise the heat quickly to

about 280=^. As soon as the ethereal fluid begins to distil over, supply fresh spirit through a lube
into the matrass in a continuous stream, and in such quantity as to equal that of the fluid which
distils over. This is best accomplished by connecting one end of the tube with a graduated
vessel containing the spirit, passing the other end through a cork fitted into the matrass,

—

and having a stop-cock on the tube to regulate the discharge. When forty-two ounces have
distilled over, and the vs^hole spirit has been added, the process may be stopped. Agitate the
impure ether with sixteen fluid ounces of a saturated solution of muriate of lime, containing
about half an ounce of lime recently slaked. When all odour of sulphurous acid has been thus
removed, pour off the supernatant liquor, and distil it with a very gentle heat, so long as the
liquid which passes over has a density not above 0-735. More ether of the same strength is

then to be obtained from the solution of muriate of lime. From the residuum of both distilla-

tions, a weaker ether may be obtained in small quantity, which must be rectified by distilling it

gently again."

The Dublin College directs Sulphuric Ether to be prepared from the Liquor Mihereus Sul-

phuricus, which is ordered to be made thus:—Take of Rectified Spirit, Sulphuric Acid, of each
Sxxxij. by weight. Pour the spirit into a glass retort adapted to bearing a sudden heat, and then
pour on the acid in an unbroken stream ; mix them gradually, and let twenty ounces by measure
of the liquor be distilled with a sudden and sufficiently strong heat, into a receiver kepi cold. If
sixteen ounces of rectified spirit be poured upon the acid remaining in the retort, sulphuric ethe-

real liquor will again come over by distillation.

Take of this Sulphuric Ethereal Liquor, f 3xx.; Carbonate of Potash, dried and powdered, 3ij.

Mix them, and, from a very high retort, distil, by a very gentle heat, twelve ounces by measure
into a receiver kept cold. The sp. gr. of the liquor should be to that of distilled water as 0-765

to 1-000,

(The U. S. Pharmacopoeia directs Alcohol, four pints ; Sulphuric Acid, a pint ; Potassa,' six

drachms; Distilled Water, three fluid ounces. To two pints of the Alcohol, in an open vessel,

add gradually fourteen fluid ounces of the acid, stirring them frequently. Pour the mixture,
while still hot, into a tubulated glass retort, placed upon a sand-bath and connected by a long
adapter with a receiver kept cold by ice or water, then raise the heat quickly until the liquid

begins to boil. When about half a pint of ethereal liquid shall have passed over, introduce gra-

dually into the retort the remainder of the alcohol, previously mixed with two fluid ounces of
the acid, taking care that the mixture shall enter in a continuous stream, and in such quantity

as shall supply the place, as nearly as possible, of the liquid which distils over. This may be

accomplished by connecting a vessel containing the alcoholic liquid within the retort, by means
of a tube, provided with a stopcock, to regulate the discharge, and passing nearly to the bottom
of the retort through a cock accurately fitted into the tubulure. When all the alcohol has been
thus added, continue the distillation until about three pints shall have passed over, or until white
vapours shall appear in the retort.

To the product thus obtained, add the potassa previously dissolved in the distilled water,

and shake them frequently. At the end of twenty.four hours, pour off* from the alkaline so-

lution the supernatant ether, introduce it into a retort, and with a gentle heat, distil until two
pints shall have passed over, or until the distilled liquor shall have the specific gravity of
0-750.)

Theory of Etherification.—In order to convert two equivalents or 46 parts

of alcohol into one equivalent or 37 parts of ether, we must abstract one equivalent

or 9 parts of water.

Carbon. Hydrogen. Oxygen.

2 equivalents Alcohol are composed of. 4 eq 6 eq 2 eq.

Abstract 1 equivalent Water cotnpoBed of. .. .. eq 1 eq 1 eq.

1 equivalent Ether 4 eq 5 eq 1 eq.

, But, though the change thus far appears very simple, there are some accessory

areactions which make the theory of etherification exceedingly complicated, and
about the precise nature of which chemists are not quite agreed.

That the sole or efficient cause of the conversion of alcohol into ether is not the mere abstrac-

tion of the water, by the affinity of the sulphuric acid for that liquid, is proved by various cir-

cumstances, of which the following are some:—(Brande, Manual of Chemistry, p. 1284, 5lh ed.,

1841.)

«. Water may be abstracted from alcohol by alkalis and chloride of calcium, yet nothing like

ether is the result.

^ Water passes over, during the whole process, along with the ether, with which the acid

ought to combine in preference to dehydrating the alcohol.
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y. Ether is not produced by the action of anhydrous sulphuric ncid on alcohol.

(5. Etlier is never produced except by ihc aid of heat.

£. When tiie oil of vitriol is mixed with rectified spirit, the saturating power of the acid is

diminished.

When oil of vitriol is added to rectified spirit, a new compound is fornned,

which contains, besides the elements of sulphuric acid, carbon, hydrogen, and
oxygen.

As this new compound reddens litmus, and forms salts with bases, it has been

regarded as an acid (^suJpho-vinic acid); (Hennell, Fhilosoph. Trans. 1826 and

1828.) {ethereO'Sulphuric acicl.^) But, as the sulphuric acid, by its union with

the elements of the alcohol, has lost half its saturating power, the new compound
is rather to be regarded as a supersalt {bisulphate of the oxide of etlmlc), (Liebig,

in Turner's ElemenU of Chemistry, p. 837, et seq. 7lh ed. 1840) combined with

water ; or as a double salt, composed of sulphate of the oxide of ethule and sul-

phate of water. Carbo- hydrogen is the basic constituent of this salt, which, by

the action of heat, is resolved into ether, sulphuric acid, an^ water.

On the ethule hypothesis, so ably advocated by Liebig, the following is an ex-

planation of the changes attending the formation of ether.

Alcohol is regarded as the hydrate of the oxide of ethule, and its equivalent is

assumed to be 46. On the addition of oil o{ vitriol, two equivalents or 80 parts

of anhydrous sulphuric acid combine with one equivalent or 37 parts of oxide of

ethule (ether), contained in the alcohol, and form one equivalent or 117 parts of

bisulphate of oxide of ethule {bisulphate of ether). The water of the alcohol

and of the oil of vitriol unites with the bisulphate. By the heat, which is subse-

quently applied to the mixture, the hydrated bisulphate is resolved into ether,

water, and sulphuric acid.

In the following diagram, the oil of vitriol (S O^ -f HO) is assumed lo be the

strongest procurable, and the alcohol to be uncombined with water :

—

MATERIAL;!. COMPOSITION. INTERMEDIATE COMPODNDS. PRODUCTS.

A. ^ ,.,. ^'^eq. Water .... Q 1 eq. Water 9— 1 cq. Water. . . . 9
1 eq. Alcohol 46 \i d Ox. Ethule 21

^

1 eq. Bisulphate of \ \ eq. Ox. Ethule . . 37 1 eq. Elher. ... 37
Oxide Ethule. • 117 | 2 eq. Sulph. Acid. . 80

2 eq. Oil of
Vitriol...

2 eq.Sulph. Jlcid 80 y ,

2 eq. Water... 18 Seq. Water 18 A 3 eq. Oil of Vit-
riol 98

144

" If we consider each particle of the [hydrated] bisulphate of oxide of ethule as composed

of ether, [oxide of ethule,] anhydrous sulphuric acid, and water, it is clear that the anhydrous

acid, at the moment of its separation from the ether, must seize on all water, free or combined,

in the vicinity of the ether. Thus, at the moment the ether becomes free, tlie anhydrous acid,

also set free, prevents it from uniting with water to form alcohol. But, when the gaseous ether

passes through the undecomposed hydrated bisulphate of oxide of ethule, a certain proportion

of the water of that compound must evaporate in the dry gas; and in these circumstances the

ether and water do not combine together. The surface of the effervescing liquid has the tem-

perature at which [hydrated] bisulphate of oxide of ethule is decomposed; but at this tempera-

ture, 254°, the water of that compound is gaseous. There are thus produced, simultaneously,

water in the gaseous form by evaporation, and ether, also gaseous, by decomposition ; which,

as both are in the nascent state, unite to form alcohol. Thus the alcohol, always observed to

distil over with the ether, is derived from- the surface; and the ether and water, which distil

over, proceed from the decomposition in the interior of the liquid. This explains why no ether is

obtained when the liquid is not in brisk ebullition, no matter how high the temperature may be;

it explains, farther, why more alcohol is obtained when a current of dry air passes through
the liquid, since in that case the same decomposition goes on in the interior of the liquid as

generally occurs at the surface." (Liebig, in Turner's Elements of Chemistry, p. 841, 7th

edition.)

' Liebig, in the Handwbrterhuch der reinen und angewandlen Chemie, von Dr. J. Liebig and Dr. T. C. Pog-

gendorf, Bd. i. S. 114. Braunscliweig, 1837.

VOL. I. 29
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During the dislillaiion of ether, the relative proportions of the ingredients are

constantly varying; for the absolute quantity of hydraled bisulphate of ethule is

continually diminishing, and thereby the relative quantity of oil of vitriol is in-

creasing. In consequence of this, the boiling point of the liquid gradually rises.

When it arrives at about 320°, new reactions take place between the oxide of

ethule and the sulphuric acid. The principal products of these reactions are sul-

phurous acid, olefiant gas, water, and carbon. The subjoined diagram will ex-

plain how these are produced from the bisulphate of oxide of ethule :— '

COMPOSITION. RESULTS.

C 2 eq. Sulphurous j!cid 64 2 eq. Sulphu-

f 2 eq. Sulphuric Acii 80 i 2 eq. Oxygen 16 1 rous Aci(J.. 64

1 eq. Bisulphate
J

, ,„ „ „,,„ « i
» eq. Water 27

U e? Ethule ^) 2 eq. Hydrogen 2; ( I eq. Olefiant

')2eq. Carbon ]2
i (

gas 14

( 2 eq. Carbon 12 2 eq. Carbon 12

117 ~U7 117

These are not the only products of the reaction above referred to. In certain

proportions of the ingredients, acetic acid [C* H^ O^] is formed. " With a

great excess of [sulphuric] acid, traces of formic acid [C^ H^ O^] and carbonic

oxide are produced. As long as olefiant gas comes off, carbonic acid cannot be

detected. During this decomposition, sulphurous acid and olefiant gas are given

off in equal volume." * Carbon and water are the elements of acetic acid, the

formation of which must diminish the quantity of carbon in the residue. By the

action of the sulphuric acid in excess on acetic acid, formic acid and sulphurous

acid are formed ; and by the action of the sulphuric acid in excess of formic acid,

carbonic oxide gas is produced." (Liebig, op. supra cit.) " It is probable that,

in this decomposition, the elements of sulphuric acid and of ether first arrange

themselves so as to form ethionic [4 SO^ C* H^ O] or isethionic [S^ 0« C* H*
O^ -f- aq.] acids." A small quantity of Light Oil of Wine is also produced. In

the directions for the preparation of ether, given by the London College, the pro-

cess is directed to be stopped when some " heavier portion" begins to pass over.

This heavier liquid is an aqueous solution of sulphurous acid.

On the small scale, ether may be readily made in a tubulated glass retort, con-

nected by Liebig's condensing tube, with a cooled glass receiver. At Apotheca-

ries' Hall, London, it is made in a leaden still, having a pewter head connected

by about six feet of tin pipe with a very spacious condensing worm, duly cooled

by a current of water; the receivers are of pewter with glass lids, and have a

side tube to connect them with the delivering end of the worm-pipe. The still is

heated by high-pressure steam carried through it in a contorted leaden pipe. A
tube enters the upper part of the still for the purpose of suffering alcohol gra-

dually to run into the acid. (Brando's Manual of Cheiriistry^ p. 1275, 5th ed.

1841.)

Mitscherlich (Lehrbuch der Chemie,!" Band, S. 98, 2te Aufl. Berlin, 1833.)

has shown how a given quantity of oil of vitriol may be made to convert an un-

limited quantity of alcohol into ether; the whole of the alcohol which enters the

retort passing off as ether and water. As, however, ether is usually prepared

from hydrated alcohol (rectified spirit) the superfluous water gradually dilutes the

acid until ultimately it becomes too dilute to effect the conversion of alcohol into

ether. The process of the Edinburgh Pharmacopoeia is an imitation of Mitsch-

erlich's principle.

The rectification of ether is intended to free it from alcohol, water, sulphurous

acid, and oil of wine. It is ordered to be effected by the addition of carbonate

of potash and re-distillation. In order to separate alcohol from ether, the readiest

method is to shake the ether with twice its bulk of water ; then pour it off, and



SULPHrRIC ETHER. 339

remove the water, which the washed ether has dissolved, by adding some fresh-

burned lime, and distilling the ether a second time.

Properties.—At ordinary temperatures ether is a colourless, very limpid liquid,

having a penetrating, peculiar, though somewhat fragrant odour; a hot, pungent

taste, and a high refractive power. It is a bad conductor of electricity. Abso-
lutely pure ether has not been solidified by any degree of cold hitherto produced.

(Thejiard and Bussy.) I have submitted it to the action of solid carbonic acid

(whose temperature was probably 148° below the zero of Fahrenheit), without

freezing it. But Fourcroy and Vauquelin, and more recently Liebig, state that

it may be frozen at 46° below zero. The sp. gr. of pure ether at 68° F. is,

according to Dumas and Boullay, O-TIS. The ether of the shops contains a little

alcohol, and its sp. gr. varies from 0'733 to 0'765 : in the London Pharmacopoeia

its sp. gr. at 62* F. is fixed at 0'750. Ether is extremely volatile : when of sp. gr.

0-720, it's boiling point (the mercury in the barometer standing at 30 inches), is

about 96° F. In a vacuum, it boils at 40° F. below zero. The evaporation of

ether causes intense cold. The sp. gr. of ether-vapour was found, by Gay-
Lussac, to be 2*586. Pure and recently prepared ether possesses neither acid

nor alkaline properties ; but, by exposure to air and light, it absorbs oxygen, by
which acetic acid and water are produced. The acetic acid is not immediately

observed, because it combines with some undecomposed ether to form acetic

ether.

Ether is very combustible : it burns in atmospheric air with a yellowish-white

flame, and forms carbonic acid and water. Its vapour, mixed with oxygen or

atmospheric air, forms a violently explosive mixture. The house of an apothe-

cary at Bern was blown up, in consequence of a lighted candle being taken into

a cellar in which a bottle of ether had been broken. One volume of ether

Before Combustion. ^/ er Combustion.
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Ether Vap.

= 37

2eq.
Oxygen
= 16

2eq.
Oxygen
= 16
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= 22

leq.
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= 22
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= 9
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Aq. Vap.
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vapour consumes, in burning, six volumes of oxygen gas : the products are, four

volumes of carbonic acid, and -five volumes of aqueous vapour. By the slow
combustion of ether vapour, by means of a coil of platinum wire, acetic, formic,

and lampic [aldehydric] acids are produced.

Ether is sparingly soluble in water: nine volumes of the latter dissolve one of

the former. Ether, which has been washed with water, contains a small portion

of the latter liquid. Alcohol dissolves ether in all proportions.

Ether abstracts bichloride of mercury, terchloride of gold, and the sesquichlo-

ride of iron, from their watery solutions. It readily dissolves bromine and iodine;

but the solutions, by keeping, undergo decomposition. It sparingly dissolves

sulphur and phosphorus: the ethereal solution of phosphorus is luminous in the

dark,,when poured on hot water. It dissolves the volatile oils, most of the fatty

and resinous substances, some of the vegetable alkalis, urea, and ozmazome.
Characteristics.—Sulphuric ether may be recognised by its combustibility, its

yellowish white flame, its volatility, its peculiar odour and taste, its complete

solubility in alcohol, and its sparing solubility in water, in consequence of which,

when mixed with water and agitated in a phial, the mixture speedily separates,

on standing, into two layers. It dissolves most resins ; the solutions, evaporated

on the surface of water, leave a resinous film.
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Composition.—The following is ihe elementary composition of ether:

—

Atoms.

Carbon . 4
Hydrogen 5

Oxygen . 1

Eq. Wt.

. 24 .

. 5
. 8

Per Cent. Duinas & BouUay.

6487 65-05

13-51 1385
21-62 21-24

Ether 37 100-00 100-14

Chemists are not agreed as to the manner in which these elements are asso-

ciated. Ether has been considered, at different times, as a dihydrate of olejiant

gas,—a hydrate ofetherine,—or as the oxide ofethide (ethereum).

2 eq. defiant gas
1 eq. Water

1 eq Dihydrate of Olefiant gas 37

1 eq. Etherine 28
1 eq. Water 9

1 eq. Hydrate of Etherine 37

1 eq. Ethule 29
] eq. Oxygen 8

Oxide of Ethule ' 37

In this table olefiant gas is regarded as a |. carbo-hydrogen, etherine as a 4 carbo-hydrogen,

and ethule as a 4 carbo-hydrogen.

Purity.—The ether of commerce is usually contaminated with small quanti-

ties of either spirit or water, or both. These augment its sp. gr. but do not

much affect its medicinal properties. The London College states that its sp. gr.

should be 0-750 ; but this is too high. The Edinburgh College fixes it at 0*735,

or under. I think 0'740 would be sufficiently low. Ether which contains no
alcohol does not coagulate the serum of the blood. Pure ether does not redden

litmus, but the ether of the shops usually does so slightly, either from its being

imperfectly prepared or being too long kept. Ten fluid ounces of water should

not dissolve more than one fluid ounce of ether, and the solution should be quite

transparent. It should speedily and totally evaporate in the air. It should not

become milky when mixed with water. " When agitated in a minim measure,

with half its volume of concentrated solution of muriate of lime, its volume is not

les^pnod." Pli. Ed.
Physiological Effects, a. On Vegetables.—Ether, like alcohol, acts as a

powerful and rapid poison to plants.

/3. On Animals.—The effects of it on dogs have been determined by Orfila,

(^Toxicolog. Generale), who found that half an ounce introduced into the sto-

mach, and the oesophagus tied, caused attempts to vomit, diminished muscular
power, insensibility, and death in three hours. Three drachms and a half injected

into the cellular tissue of the thigh, caused death on the fourth day. Jager
(VVibmer, in Die Wirkwig, &c.) found that half an ounce of ether acted as a

fatal poison to a crane: at the end of forty-eight hours its odour could be readily

detected in the body. He made similar experiments with pigeons and ducks.

One of the last-mentioned animals took altogether an ounce of ether, yet was not

dead at the end of twenty-four hours.

y. On Man.—The operation of ether is analogous to that of alcohol, but is

much more rapid and transient. Swallowed in moderate doses it makes a power-

ful impression on the mouth, throat, and stomach ; allays spasm, and relieves

flatulence: but, according to some observers, it augments neither the heat of the

body nor the frequency of the pulse. (Schwilgue, Traite de Mat. Med. 1818 :

also, Trousseau and Pidoux, Traite de Therap. 1836.) Its first effects on the

cerebral functions are those of an excitant, but the subsequent ones are those of a

depressing agent. In somewhat larger doses it produces intoxication like that

caused by alcohol. In excessive doses it occasions nausea, a copious flow of saliva,

giddiness, and stupefaction.

The long and habitual use of ether diminishes the effect of this substance over

the system, and, therefore, the dose must be proportionately increased. Dr.

Christison mentions the case of an old gentleman who consumed sixteen ounces

every eight or ten days, and had been in the habit of doing so for many years.
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Yet, with the exception of an asthma for which he took the ether, he enjoyed
tolerable health. The chemist, Bucquet, who died of scirrhus of the colon, with

inflammation of the stomach and of the intestines generally, took, Ijf'fere his death,

a pint of ether daily, to alleviate his excruciating pains. (Merat and De Lens,
Diet. Mat. Med.)
When the vapour of ether, sufficiently diluted with atmospheric air, is inhaled^

it causes irritation about the epiglottis, a sensation of fulness in the head, and
effects analogous to those caused by the protoxide of nitrogen (t;zV/e p. 272); more-
over, persons peculiarly susceptible of the action of the one are also powerfully
affected by the other. [Journal of Science^ vol. iv. p. 158.) \^ the air be too

strongly impregnated with ether, stupefaction ensues. In one case this state con-

tinued with occasional periods of intermission for more than thirty hours ; for

many days the pulse was so much lowered that considerable fears were entertained

for the safety of the patient {op. cit.) In another case, an apoplectic condition,

which continued for some hours, was produced.

Modus Operandi.—When ether is swallowed, it is rapidly absorbed, and sub-

sequently thrown out of the system by the pulmonary surface. Magendie [Elem.
Conipend. Physiol, by Milligan.) says that ether introduced into the cavity of the

peritoneum is discoverable in the expired air by its odour. Thrown into the cavity

of the pleura, it produces speedy death, and its odour is very obvious when we
approach the mouth of the animal. {Lectures on tlie Tissues, Lancet, Nov. 22,

1834.) In the case of a man poisoned by laudanum, and to whom before death
half an ounce of spirit of sulphuric ether was given, the ether was detected by its

odour in the brain. {Lancet for 1836-7, vol. i. p. 271.)
Uses.—Ether is employed both medicinally and for pharmaceutical purposes.

1. Medicinal Uses. a. internal.—Ether is principally valuable as a speedy and
powerful agent in spasmodic and painful affections, not dependent on local vascu-

lar excitement, and which are accompanied by a pale, cold skin, and a small, feeble

pulse. If administered during a paroxysm of spasmodic asthma, it generally
gives relief, but has no tendency to prevent the recurrence of attacks. In cramp
of the stomach, singultus, and flatulent colic, its happy effects are well established.^

It is sometimes highly advantageous in a paroxysm of angina pectoris. During
the passage of urinary or biliary calculi, it may be used as a substitute for, or in

combination with, opium, to overcome the spasm of the ducts or tubes through
which the calculus is passing.

In the latter stages of continued fever, ether is sometimes admissible. It is em-
ployed to relieve thesubsultus lendinum and hiccup. Desbois de Rocheforl [Cours
Elem. de Matiere Medicate. Paris, 1789.) administered it in intermittent fevers.

He gave it about half an hour before the expected paroxysm ; it acted as a mild

diaphoretic, and prevented the recurrence of the attack.

Headache of the kind popularly called nervous, that is, unconnected with vas-

cular excitement, is sometimes speedily relieved by ether. I have found it bene-

ficial principally in females of delicate habits. In such it occasionally gives

immediate relief, even when the throbbing of the temporal vessels and suffusion

of the eyes (symptoms which usually contra-indicate the employment of ether),

would seem to show the existence of excitement of the cerebral vessels.

In flatulence of stomach it may be taken in combination with some aromatic
water. Against sea-sickness it should be swallowed in a glass of white wine.

Durande'' recommends a mixture of three parts ether and two oil of turpentine,

as a solvent for biliary calculi. Bourdier {Mem. de la Societe de Med.) employed
ether to expel tape-worm. He administered it by the stomach and rectum, in an
infusion of male fern, giving a dose of castor oil an hour after. In faintness and

' On the Effects of Ether in Spasmodic Affections of the Stomach, and in Intermittents. See Medical Facts
and Observations, vol. v. Lond.

•^ Ohserv. sur VEfficacite da Melange d' Ether sulphuriq. et d'Huile volatile du Tirih. dans Colliques hipatiq.

produites par dea Pierres Biliaires.' Strasbure, 17; 0.

29*
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lowness of spirits, it is a popular remedy. In poisoning by hemlock and mush-
rooms, it has been employed. (J. Frank, Toxicologies s. 70, 108.) ' In asphyxia,

it has been uirtd with benefit.

The vapour of ether is inhaled in spasmodic asthma, chronic catarrh, and dys-

pnoea, hooping-cough, and to relieve the effects caused by the accidental inhalation

of chlorine gas. It may be used by dropping some ether in hot water, and in-

spiring the vapour mixed with steam, or it may be dropped on sugar, which is to

be held in the mouth. The inhalation of the vapour of the ethereal tincture of

hemlock is occasionally useful in relieving spasmodic affections of the respiratory

organs, and has been recommended in phthisical cases.

(3. External The principal external use of ether is to produce cold by its

speedy evaporation. Thus, in strangulated hernia it may be dropped on the tu-

mour, and allowed to evaporate freely : by this means a considerable degree of

cold is produced, and, in consequence, the bulk of the pari diminished, whereby

the reduction of the hernia is facilitated. Dropped on the forehead, or applied by

means of a piece of thin muslin, ether diminishes vascular excitemeni, by the

cold produced from its evaporation, and is exceedingly efficacious in headache and
inflammatory conditions of the brain. In burns and scalds it may also be em-
ployed as a refrigerant. If its evaporation be stopped or checked, as by covering

it with a compress, it acts as a local irritant, causing rubefaction, and, by long-

continued application, vesication. It is used with friction as a local stimulant.

5. Pharmaceutical Uses.—Ether is employed in the preparation of the Com-
pound spirit of Sulphuric Ether. Ether, or its alcoholic solution, is also used to

extract the active principles of certain drugs, as of Lobelia, Aloes, Musk, &c.
The solutions are called Ethereal Tinctures, ( Tincturce Etherecs), or by the French
pharmacologists Etheroles. These may be conveniently prepared by percolation

(see p. 334). Ether is of assistance in determining the purity of some medicinal

substances, as of Aconitina and Veratria, which are very soluble in it. It is also

employed in toxicological researches, to remove Bichloride of Mercury from or-

ganic mixtures.

Administration.—It may be givtn in doses of from f 3ss. to f 3ij.:—a tea-

spoonful is the ordinary quantity. This dose may be repeated at short intervals.

It is usually exhibited in some aromatic water, and frequently in combination with

other anti-spasmodics and stimulants, as ammonia, valerian, &c. " It may be

perfectly incorporated with water, or any aqueous mixture, by rubbing it up with

spermnceti, employed in the proportion of two grains for each fluid drachm of the

ether." [United States Dispensatory, p. 727, 3d edit. Philadelphia, 1836.)

Antidotes—In cases of poisoning by ether, the same treatment is to be adopt-

ed as before recommended in cases of poisoning by alcohol.

1. SPIRITUS JITHERIS SULPflURICI, E. Spirit of Sulphuric Ether. (Sulphuric

Ether, Oj.; Rectified Spirit, Oij. Mix them. The density of this preparation

ought to be 0-809. " It does not affect litmus paper, or render water muddy :

when agitated with twice its volume of a concentrated solution of muriate of lime,

28 per cent, of ether separates by rest.") Its medicinal properties are similar to,

though somewhat less powerful than, those of ether, over which it has the advan-

tage of being miscible with water in all proportions. The dose of it is f3j. to

foiij. mixed with some diluent. It is used in the preparation of the Tinctura
Lobelice rEtherea^ E.

i SPIRITUS ^THERIS SULPIIURICI COMPOSITUS, L. (U.S.) Compound Spirit

of Sulphuric Ether, (Sulphuric Ether, fSviij.; Rectified Spirit, f3xvj.; Ethereal

Oil, f3iij. Mix.)—This preparation is commonly called Hoffman's Mineral
Anodyne Liquor {Liquor anodynus mineralis Hqfmanni); being made in imi-

tation of a preparation described by Hoffmann,* and which it is said he was

^ Di Jiciio Vitriolx Finoso, 1732.—Fr. Hoffmanni, Operum omnium Supplementum, p. 855. Genevs, 1754.
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taught by an apothecary of the name of Martmeier.* This preparation is some-

times employed as an adjunct to laudanum, to prevent the nausea which the latter

excites in certain habits. Its dose is from f 3ss. to f 3ij. in any proper vehicle.

The evidence of the genuineness of this preparation is a milky precipitate when
poured into water.

3. OLEUM ^THE'REUM, L—(U, S.) ETHEREAL OIL.

(Liquor iEihercus Oleosus, D.)

History and Synonymes.—This liquid is commonly termed lieavy oil of
wive, or simply oil of wine. Dumas

(
Traite de Chimie^ t. 5""*, p. 543.) says

it was known to Paracelsus, who designated it sweet oil of vitriol. Modern
writers have given it various appellations founded on its supposed composition.

Thus according to Mr. Hennell [Pkilosophical Transactions^ 1826.) it is a sul-

pilate of hydrocarbon^—Dumas (Op. supra cit.) calls it sidphatic ether

^

— others

a double sulphate of etlier and hydrocarbon.,—while Liebig (Turner's Elements of
Chemistry., p. 844 and 861, 7th ed. 1641.) terms it sulphate of oxide of ethule

and etherole. (The term etkerole is applied to a ^ carbo-hydrogen, berter known
as Light Oil of Wine.)

Preparation.—The following directions for procuring it are given in the

London Pliarmacopczia

:

—
"Take of Rectified Spirit, lb. ij. ; Sulphuric Acid, lb. iv.; Solution of Potash, Distilled

Water, of each f3j. ; or as much as may be sufficient. Mix the acid cautiously with the

spirit. Let the liquor distil until a black froth arises; then immediately remove the retort

from the fire. Separate the lig-hter supernatant liquor from the heavier one, and expose

the former to the air for a day. Add to it the solution of potash first mixed with water,

and shake them together. Lastly, when sufficiently washed, separate the ethereal oil which
subsides,"

The Dublin College gives the following directions for its preparation :
—" Take what re-

mains in the retort after the distillation of sulphuric ether. Distil down to one half, with a

moderate heat."

[The U.S. Pharmacopojia directs Alcohol, two pints; Sulphuric Acid, three pints; Solu-

tion of Potassa, half a fluid ounce ; Distilled water, a fluid ounce. Mix the acid cautiously

with the Alcohol; allow the mixture to stand twelve hours, then pour it into a large glass

retort, to which a receiver kept cool by ice or water is adapted, and distil by means of a sand-

bath until a black froth arises, when the retort is to be removed immediately from the sand-

bath. Separate the lighter supernatant liquid in the receiver from the heavier, and expose it

to the air tor a day ; then add to it the Solution of Potassa previously mixed with the Dis-

tilled Water, and shake them together. Lastly, separate the Ethereal oil as soon as it shall

have subsided.]

The process of the London Pharmacopoeia is that followed at Apothecaries'

Hall, London. Mr. Hennell informs me that .S31bs. avoird. of Rectified Spirit,

and 64lbs. avoird. of Oil of Vitriol, yielded in one operation 17 ounces avoird.

of ethereal oil. There is, therefore, an immense loss in the operation.

Theory of the Process.—When oil of vitriol and alcohol are mixed, bisul-

phate of oxide of ethule (C* H« O, 2S0^) and water are formed (see p. 337).

Under the influence of heat the bisulphate suffers decomposition ; but the reac-

tions vary with the temperature. When the sulphuric acid is greatly in excess,

and the boilipg point of the liquid has attained 320° F., the principal products of

the decomposition are sulphurous acid, olefiant gas (carbo-hydrogen), water, and
carbon (see p. 338). At this period of the process heavy oil of wine is also pro-

duced in small quantity. Its formation may be accounted for by supposing that

two equivalents of the bisulphate of oxide of ethule and water react on one another,

and that the carbo-hydrogen (C* H-* = 1 eq. Etherole) of the one is substituted

for the water of the other ; the products being heavy oil of wine, (oleum cethereum,

Ph. L.) sulphuric acid, and water.

Voigtellfi, Vollstandiges System der .anneymittellehre, Bd, ii. 3tte Abt. S. 38. Leipzig, 1817.
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MATERIALS.

1 eq. Bisulphate
of OvifleElhuIe
and Water 126 ( leq

COMPOSITION.

1 eq. Bisulphate of Oxide Ethule

C 4 eq. Carb. 24

r 1 eq. Ethule 29 < 4 eq. Hydr. 4
1 eq. Bisulphate

I ( \ eq. Hydr. U , „„ Watpr 9
of Oxide Eihale <{ leq. Oxygen

g^leq.waiera

andWater. ... 126 leq. Water 9

t 2 eq. Sulphuric Mid 80

PRODUCTS.

1 eq. 01. J£W\B-
reum 145

leq. Water 9

leq.Ethe
role

2 eq. Water.

1 eq. Sulphuric
Acid

252

The substance termed by Liebig, Etherole (C* H*) is commonly denominated Light Oil of
Wine. It was discovered by Hennell, who calls it Hijdrocarbon from Oil of Wine, because it

is obtained by boiling the heavy oil of wine with water. It is a colourless, oily liquid, of sp. gr.

0-917 to 0-920. When kept for some time at a low temperature it deposits a crystalline matter

called Etherine or Camphor of Oil of Wine (C^ H"*) ; which is isomeric with etherole.

Properties.—Ethereal oil is an oily liquid, usually having a yellowish tint,

though wjien quite pure it is said to be colourless. It has a peculiar aronnatic

odour, and a bitter taste. Its sp. gr., according to Mr. Hennell, is 1*05 ; but, ac-

cording to Serullas, it is 1*13. It boils at 540'' F. It is insoluble in water, but

dissolves readily in alcohol and ether. It neither reddens litmus nor precipitates

a solution of chloride of barium, so that the sulphuric acid contained in it seems
to be completely neutralized. According to Mr. Hennell ethereal oil dissolves a

variable quantity of a |^ carbo-hydrogen, part of which separates in a crystalline

form (etherine) when the oil is kept for some time, or when exposed to cold.

When ethereal oil is slightly heated with water it yields a light yellow oil

(etherole), which floats on water, and bisulphate of oxide of ethule, which is dis-

solved by the water.

Characteristics.—Ethereal oil is recognised by its oily appearance, its peculiar

odour and taste, its slight solubility in, but greater specific gravity than, water,

and its solubility in ether and alcohol. If it be heated in a test tube it yields an
inflammable vapour which burns like olefiant gas, and a carbonaceous residue

which contains sulphuric acid, as is proved by lixiviating with water, and testing

by chloride of barium. Ethereal oil, added to a solution of chloride of barium,

occasions no cloudiness ; but, if we evaporate the mixture to dryness, the residue

is found to contain sulphate of baryta.

Composition.—Three chemists have analyzed ethereal oil, namely, Hennell,

Serullas, and Liebig. The results of two only of these agree, namely, those of

Liebig and Serullas.

Sulphuric Acid 2
Carbon 8
Hydrogen 9
Oxygen 1

LIEBIG AND SERULLAS.
Moms. Eq. Wt. Theory. Liebig, Serullas.

80 .... 55172 .... 55-614 .... 55-02

48 .... 33103 .... 33-180 .... 3305
9 .... 6-207 .... 5-788 .... 6-11

.8 .... 5-517 ..•• 5-418 .... 5-49

Oleum iEthereum (Ph. L.) 1 .145 99-999 100 000 1-67

HENNELL
Eq. Eq. Wt. Per Cent.

.. 1

.. 9

.. 9

..0

....40 ....

....54 ....

.... 9 ....

.... ....

380
53-7

8-3

GO

.103 100.0

It would appear, from this table, that Hennell (Philosophical Transactions, 1826, p. 247 and
248.) must have analyzed ethereal oil holding in solution carbohydrogen (etherine), and that he
omitted to take into calculation the elements of water which this oil contains.

According to Serullas (Ann. de Chim. et de Phys. t. xxxix. p. 153.) and Liebig

(Turner's Elements of Chemistry, 7th ed. pp. 844 and 661.) this oil is a double

sulphate of oxide of ethule (ether) and etherole (carbohydrogen).

Atoms. Eq. Wt.

eq. Sulphuric Acid 2 SO

1 eq. 0.\ide of Ethule (Ether) 1

1 eq. Etherole (Carbohydrogen) 1

I Sulphate of Oxide of E»hule
and Etherole

Or, Atoms. Eq. Wt.

Sulphateof Oxide of Ethule (Ether).. 1 77
^ulphateof r- • — •

hydrogen).

145
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Dumas, {Traitt de Chiniic appliqt^e aitx Arts, t. v. p. 545. Paris, 1835.)

however, regards it as true sulphatic ether, (SO^, C* H» O,) holding in solution

variable quantities of carbohydrogen.

Physiological Effects.—These have not been determined. I gave fifteen

drops to a small rabbit: death took place within an hour. The symptoms were

indisposition to move, apparent tendency to sleep, followed by incapability of sup-

porting the erect position, occasional convulsive movements, grating of the teeth,

and insensibility. The body was opened immediately after death : the heart was
still beating, and its right cavities were gorged with purple blood. Ethereal oil,

therefore, acts on the nervous system in a somewhat analogous way to ether.

Uses.—Ethereal oil is used in the manufacture of the Spiritus JEtheris Sul-

phurici Coinposiius of the Pharmacopceia. (^See p. 342.)
« Dr. Hare," in his Chemical Compendium, " reports the opinions of Drs.

Physick and Dewees in favour of the efficacy of the officinal oil of wine, dissolved

in alcohol, in certain disturbed states of the system, as a tranquillizing and ano-

dyne remedy." (^United States Dispensatory.)

4. SPIRITUS iE'THERIS NI'TRICI, L. E. (U. S.)—SPIRIT OF NITRIC ETHER, OR
SWEET SPIRIT OF NITRE.

(Spiritu3 iEibereus Nilrosus, JD.—Hyponitrous Ether, with four volumes of Rectified Spirit, E.)

History.—The first traces of this preparation are to be found in the writings

of Raymond Lully, in the 13th century.* Basil Valentine, in the 15th century,

taught a much improved method of preparing it.^ Nitric ether was first men-

tioned by Kunkel, in 1681.3

Spirit of nitric ether has been known by various names, such as Dulcified

Acid of Nitre {Acidum Nitri dulcificatum), Sweet Spirit of Nitre [Spiritus

Nitri dulcis). Spirit of Nitrous Ether [Spiritus jEtheris Nitrosi), and Nitre

Drops.

Preparation.—It is usually prepared by the action of nitric acid on rectified

spirit at one operation, as in the process of the London College, which is that

employed at Apothecaries' Hall, London. Or it may be procured by first pre-

paring nitric [hyponitrous] ether, and subsequently diluting this with rectified

spirit, as in the process of the Edinburgh College.

1. Preparation of Hyponitrous Etiier.—Liebig (Turner's Elements of Chemis-

try, 7th edit. p. 848.) has lately given the following method of obtaining this

compound in a state of purity ;
—"One part of starch, and ton parts of nitric acid,

sp. gr. 1-3, are introduced into a capacious retort, which is connected by means
of a wide tube, bent at right angles, with a two-necked bottle, so that the farther

end of the tube reaches to the bottom of the bottle. Into this bottle is introduced

a mixture of two parts of alcohol at 85 p. c. and one part of water, and it is sur-

rounded by cold water. The second aperture of the bottle is connected, by means
of a long wide tube, with a good cooling apparatus or condenser. The starch and
nitric acid are heated in the water bath

; pure hyponitrous acid is disengaged,

which, passing through the alcohol, instantly combines with the ether, forming

hyponitrite of oxide of ethule, which distils in a continuous stream. This process

is very productive. By means of water, the new ether is purified from alcohol

;

and by standing over chloride of calcium, it is freed from water. The tube which
connects the retort with the two-necked bottle must have a length of two or three

feet, and must be surrounded with moist paper during the operation. If the alco-

hol be not carefully cooled, it becomes spontaneously hot, and boils violently.

From this moment the hyponitrite of ethule is no longer pure."

> Dulk, Die Preussiche Pharmakopiie ilbers und erlautert, 2er Th. S. 704, 2te Aufl. Leipzig, 1830.
' Ibid. !> Thomson, System of Chemistry of Inorganic Bodies, vol. ii. p. 317, 7th edit. 1831.
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The process of the Edinburgh College for the preparation of hyponilrous etlier is as follows:

—

Take of Rectified Spirit, Oij. and f3vj.; pure Nitric Acid (density 1-500) fSvij. Put fifteen

fluid ounces of the spirit, with a little clean sand, into a two-pint matrass, fitted with a cork,
through which are passed a safety-tube, terminating an inch above the spirit, and another tube,
leading to a refrigeratory. The safety-tube being filled with pure nitric acid, add through it

gradually three fluid ounces and a halt' of the acid. When the ebullition which slowly arises is

nearly over, add the rest of the acid gradually, half a fluid ounce at a time, waiting till the ebul-
lition caused by each portion is nearly over before adding more, and cooling the refrigeratory
with a stream of water, iced in the summer. The ether thus distilled over being received in a
bottle, is to be agitated first with a little milk of lime, till it ceases to redden litmus paper, and
then with half its volume of concentrated solution of muriate of lime. The pure hyponitrous
ether thus obtained should have a density of 0-899.

The process of the Dublin College is as follows :—Take of Nitrate of Potash, purified, dried,

and coarsely powdered, lb. iss.; Sulphuric Acid, lb. j.; Rectified Spirit, fSxix. Put the nitrate

of potash into a tubulated retort placed in a bath of cold water, and pour on it, by degrees and at

intervals, the sulphuric acid and the spirit, previously mixed and cooled after their mixture.
Without almost any external heat, or at most a very gentle one, (as of warm water added to the
bath,) the ethereal liquor will begin to distil without the application of fire ; in a short time the
heat in the retort will increase spontaneously, and a considerable ebullition will take place, which
must be moderated by reducing the temperature of the bath with cold water. The receiver must
also be kept cold with water or snow, and furnished with a proper apparatus for transmitting the
highly elastic vapour (bursting from the mixture with great violence if the heat be too much
increased) through a pound of rectified spirit contained in a cool phial. The ethereal liquor thus
spontaneously distilled, is to be received into a phial with a ground glass stopper, and there must
be added by degrees (closing the phiai after each addition) as much very dry and powdered car-

bonate of potash as will suffice to saturate the excess of acid, using litmus as a test : this is

effected by the addition of about a drachm of the salt. In a short time the nitrous ether will

rise to the surface, and is to be separated by means of a funnel.

If the ether be required very pure, distil it again to one half, from a water-bath at a tempera-
ture of 140°. Its specific gravity is, to that of distilled water, as 0900 to 1000.

The theory of Liebig's process for making hyponilrous ether is simple. Starch
deoxidizes nitric acid, and evolves hyponitrous acid [the nitrous acid of Graham
and continental chemists]. This being conveyed into alcohol, combines with the

oxide of ethule of the latter, and disengages the water.

MATERIALS. PRODUCTS.

1 eq. Hyponitrous Acid 38 -1 eq. Hyponitrous Ether 75

2 60 Alcohol 46 \
^ *'• ^^''^^ £<AM/e 37

xjeq. Aiconoi 40
| ^ ^^^ jy^^^^ g .j ^^ w&teT 9

84 84

Hyponitrous ether is, however, usually prepared by the action of nitric acid on

alcohol, as in the Edinburgh and Dublin processes. The reactions are then more
complicated, but vary with the strength of the acid and the temperature. They
essentially depend on the deoxidation of the nitric acid by the hydrogen and car-

bon of the ethule of part of the alcohol. As hydrogen has more affinity than

carbon for oxygen, it follows that in the earlier stages, and when reaction is

moderate, it is the hydrogen of the ethule which is oxidized by the oxygen of

the nitric acid. Thus, when we employ a dilute acid, or moderate the reaction

by cold, the products are aldehyd (hydrated oxide of acetule),* water, and hypo-

nitrous ether.

* jlcetule, and the oxide of acetule, are hypothetical substances. AlJehyd is regarded as the hydrate of the
hypothetical oxide of acetule.
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MATERIALS.

2 eq. Alcohol...

COMPOSITION.

.„ ( 1 ^V- Oride Elhule 37-
'*"

I
1 eq. Hater 0_

PRODUCTS.

~—^1 eq. Hyponitr. Ellier. ^ 75—""
1 en. Water 9

leq. Nitric Acul 5a\1'^,^;^':'':"!'':::.: f.

2 eq. Alcohol.

.

<2eq.Hydr. 2

I

leq.Ethulc29^^^^ „ya^ ^
46 ^

' 4 eq. Carbon 24

2 eq. Water

I
1 eq. Oitjffcn .

{ 1 eq. Hater .
eq. Aldehyd.

14G 14t> U6

When, however, the reaction is more energetic, as when strong nitric acid is em-
ployed, and the temperature is not moderated, the carbon as well as the hydro-

gen of the ethule is oxidized by the d.xygen of the acid, and several products,

besides those above-mentioned, are then obtained. Carbonic (C O^) and oxalic

(C O') acids are formed by the oxidation of the carbon. Acetic (C* H'' O^) and
formic (C'' H O'') acids are also generated ;

" besides acetate and formiate of

ethule" (Liebig). By the deoxidation of nitric acid there are obtained, besides

hyponitrous acid already mentioned, nitrous acid, binoxide of nitrogen, protoxide

of nitrogen, and nitrogen (Thenard).

2. Preparation of Spiritus JEtiicris Nitrici.—Tho processes of all the British Col-

leges differ from each other.

The London College orders of Rectified Spirit, Ibiij. ; Nitric Acid, 3iv. Add the Acid gradu.
ally to the Spirit, and mix; then let 32 fluid ounces distil.

The Edinburgh College directs the pure hyponitrous? elher (obtained by the process nbove de-
tailed) to be mixed with the remainder (?. e. f3xxxj.) of the rectified spirit, or exactly four limes
its volume. Spirit of nitric ether ought not to be kept long, as it always undergoes decomposi-
tion, and becomes at length strongly acid. Its density, by this process, is 0847.
The directions of the Dublin College are as follows :—.Add to the matter which remains afier

the distillation of nitrous ether, the rectified spirit employed in that operation for condensing the
elastic vapour, and distil till the residuum be dry, with the greater heat of a wftrm bath. Mix
the distilled liquor with the alkaline liquor which remains after the separation of the nitrous ether,

and add, moreover, as much well-dried carbonate of pota.sh as shall be sufficient to saturate the pre-
dominant acid. This is made evident by the test of litmus. Lastly,' distil as long as any drops
come over by the medium heat of a warm bath. The sp. gr. of this liquor is to that of distilled

water as 0-850 to 1*000. Nitrous ethereal spirit may also be prepared by adding two ounces of
nitric acid to a pound, by measure, of rectified spirit, and distilling twelve ounces with a proper
apparatus and the application of a gentle heat.

[The U. S. Pharmacopoeia directs to take Nitrate of Potassa in coarse powder two pounds;
Sulphuric Acid a pound and a half. Alcohol nine pints and a half, Diluted Alcohol a pint: Car-
bonate of Potassa an ounce. Mix the Nitrate of Potassa and the Alcohol in a large glass retort, and
having gradually poured in the acid, digest with a gentle heat for two hours ; then raise the heat
and distil a gallon. To the Distilled Liquor add the Diluted Alcohol and Carbonate of Potassa,
and again distil a gallon.]

At Apothecaries' Hall, London, this preparation is made in an earthenware
still, with a condensing worm of the same material. The still is heated by the

slow application of steam to its outer surface. (Brande, Manual of FJiarmacy,

p. 461, 3d edit. Lond.)

The theory^ of the process is essentially the same as that for preparing pure
hyponitrous ether. The latter, when formed, distils over along with rectified

spirit, and constitutes the spiritus aetheris nitrici. Ph. L.

Properties, a. Of Hyponitrous Ether.

—

Pure hyponitrous ether, prepared by
Liebig's process, is pale yellow, has a most fragrant smell of apples and Hungary
wines, boils at 62°, and has the sp. gr. of 0-947 at 60°. It may be mixed with
an alcoholic solution of potash without becoming brown (showing the absence of

» Dr.Golding Bird(Lond. avdEdinb. Phil. Maff. 1839, vol. xiv. p. 324,) says, that while the ethpr distils, mixed
with alcohol only, oxalhydiic [saccharic] acid, (C>« H'o 0»«,) but no oxalic acid, is formed. He also states, that
aldehyd is generated, hut does not appear in the distilled liquid until the formation of ether has nearly or en-
tirely ceased ; the aldehyd and oxalic acid being nearly of simultaneous origin.
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aldehyd) : hyponitrite of potash and alcohol are formed. Impure hyponitrous
ether, prepared by the ordinary processes, boils at 70° F., and has the sp. gr.

0'886 at 40°. Its smell is like that of the former, but at the same time suffocating.

Mixed with an alcoholic solution of potash it becomes dark brown, (showing the

presence of aldehyd,) with the production of resin of aldehyd. It is highly in-

flammable, burning with a bright flame. When kept it becomes acid, while nitric

oxide gas is given off. This tendency to become acid is greater when air is ad-

mitted, and depends on the presence of aldehyd, which is oxidized by the oxygen
of the air, or of the hyponitrous acid. It is soluble in 48 parts of water, and
miscible, in all proportions, with ether and alcohol (Liebig). The following is the

composition of the pure hyponitrous ether;

—

Dumas if

Moms. Eq. WU Theory. BouUay.

'

Or, Moms. Eq. Wt. Per Cent.
Carbon 4 24 3200 32(59 Hyponitrous Acid 1 38 50G6
Hydrogen 5... 5 6-67 685 OxideofEthule (Ether). .. 1 37 49-34
Oxygen 4 32 42(57 41-46

Nitrogen 1 14 1866 19-00

Hypon ilrous Ether 1 75 10000 .... 10000 Hyponi irate ofOxide
\ , _- -n^on

ofEthuJe "-^ ^^ I'J^'OO

/3. Of SpiritUS Mheris Nitrici.—Spirit of nitric ether is a colourless, limpid liquor^

having a fragrant ethereal odour, somewhat analogous to that of ripe apples, and
a pungent, aromatic, sweetish acidulous taste. Prepared according to the Lon-
don Pharmacopoeia its sp. gr. should not exceed 0*834 ; but the preparation of

the Edinburgh Pharmacopoeia has a sp. gr. of 0*847. It is very volatile, produc-

ing much cold by its evaporation. It is very inflammable, and burns with a

whitish flame. By keeping it usually becomes strongly acid, though I have had
some kept for several years which possessed only slight acidity. It dissolves in

alcohol and water in all proportions. " Hyponitrous ether may be separated from

the alcohol, water, and uncombined acid, which the preparation of the pharma-
copoeia contains, by digesting lime reduced to powder in it, and subjecting the

mixture to distillation." (Mr. R. Phillips, Translation oftlie Pharmacopoeia, 4th

ed. Lond. 1841.)

Characteristics.—It is principally distinguished by its peculiar odour, its inflam-

mability, its lightness, and its miscibility with water. The spirit of nitric ether

of the shops usually strikes a deep olive colour with the protosulphate of iron,

thereby indicating the presence of binoxide or an acid of nitrogen; and produces,

with tincture of guaiacum, a blue tint, which passes through various shades of

green : this last effect depends on the presence of an acid of nitrogen. These effects

are not invariably produced; for in some spirit of nitric ether which I have had
for several years they do not take place.

Composition.—Spirit of nitric ether is a mixture o^ \\m^\iXQ\ hyponitrous etJwr

and rectified spirit. Prepared according to the Edinburgh Pharmacopoeia, its

composition is as follows:

—

VolS' Sp. gr. Weight.

Hyponitrous Ether 1 0-886 209
Rectified Spirit .' 4 0-838 79-1

SpiritUS iEtheris Nitrici, Ph. Ed 5 0847 1000

Purity.—Few articles of the pharmacopoeia are more extensively adulterated

than spirit of nitric ether. To prove how great a fraud must be practised with it,

I may mention that, in July, 1840, Mr. Hennell informed me, that it was then

selling in the trade at a price which was but just above that of the duly on the

spirit used in manufacturing the genuine article. Wholesale dealers usually ke^p

two, or even three, qualities of this preparation : the inferior ones being obtained

by diluting the best with different quantities of water, or spirit of wine and water.

Some years since large quantities of spirit of wine, flavoured with hyponitrous

ether, were imported from Ireland into London, under the name of spirit of nitric
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ether, in order to evade the duty payable on it as spirit of wine. Aidehyd and
an acid of nitrogen are accidental impurities frequently present.

The goodness of Spirit of Nitric Etlier is to be estimated in part by an atfen-

live examination of the flavour, and by taking the specific gravity of this liquid.

Prepared according to the process of the London Pharmacopoeia, its density is

0'834. A free acid (an acid of nitrogen) may be recognised by litmus, and by
the effervescence produced on the addition of the alkaline carbonates. The
Edinburgh College gives the following characteristics of the purity of spirit of
nitric ether :

—

" Density, 0*847 : it effervesces feebly, or not at all, with a solution of bicarbonate of potash.
When agitated with twice its volume of muriate of lime, 12 per cent, of ether slowly sepa-
rates."

7\vo samples of spirit of nitric ether, prepared by Messrs. Howard and Co.,

of Stratford, 1 found to be 47*8 over proof, according to Sikes's hydrometer ; in-

dicating the sp. gr. to be about 0'85. But I failed to separate the hyponitrous
ether by the use of a solution of muriate of lime, as directed by the Edinburgh
College.

Physiological Effects, a. On Vegetables.—Its effects on plants have not

been ascertained.

(3. On Animals.—I am not acquainted with any experiments made to deter-

mine its effects on animals generally. Veterinarians employ it as a diuretic on
various occasions, and as a stimulant in the advanced stages of fever to rouse the

exhausted powers of horses. (Youatt, The Horse, in the Library of Useful
Knowledge.)

y. On Man.—The inhalation of its vapour is dangerous when too long conti-

nued, as is proved by the following case. A druggist's maid-servant was found
one morning dead in her bed, and death had evidently arisen from the air of her
apartment having been accidentally loaded with the vapour of this liquid from
the breaking of a three-gallon jar of it. She was found lying on her side, with
her arms folded across the chest, the countenance and posture composed, and the

whole appearance like a person in a deep sleep. (Christison's Treati&c on Poi-
sons.) Taken internally in moderate doses it operates as a volatile stimulant and
diuretic. According to the experiments of Alexander (See p. 205.) it acts mildly

on the kidneys. It is believed to possess diaphoretic properties. By some phar-
macologists it is described as being refrigerant,—a quality which it owes perhaps
to the free acid which it usually contains. I am unacquainted with the effects

of large doses, but they are probably analogous to, though less energetic than,

those of other ethereal compounds. Kraus {lleilmitlellekre, S. 484. Gottingen,

1831.) says, a boy twelve years of age took a drachm in the morning fasting,

and that it caused violent colic which lasted for six hours, and was accompanied
with vomiting. Probably these effects arose from the preparation containing a
considerable quantity of free acid.

Uses.—It is employed as a diuretic in some disorders of children and in mild
dropsical complaints, as in the anasarca which, follows scarlatina. It is given in

conjunction with squills, acetate or nitrate of potash, or foxglove. As a refrige-

rant and diaphoretic, it is used in febrile complaints in combination with the ace-
tate of ammonia and emetic tartar. As a carminative it is frequently useful in

relieving flatulence and allaying nausea. On account of its volatility it may be
applied to produce cold by its evaporation. Spirit dealers employ it as a flavour-

ing ingredient.

Administration.—The usual dose of this liquid in febrile cases is f 3ss. to f 3ij.

or f 3iij. When we wish it to act as a diuretic, it should be given in large doses,

as two or three tea-spoonsful.

Antidotes.—In poisoning by the inhalation of the vapour of this compound,
the treatment will be the same as that described for poisoning by carbonic

acid gas.

VOL. I. 30
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5. iE'THER HYDROCHLO'RICUS.—HYDROCHLORIC ETHER.

History and Synonymes.—In the Edinburgh Pharmacopoeia for 1735, was a

preparation called Spiritus Sails dulcis. It was a solution of Hydrochloric Ether
in rectified spirit. Very little, however, was known of the properties of this ether

till Gehlen published a dissertation on the subject, in 1804. (Thomson's System

of Chemistry of Inorganic Bodies^ vol. ii. p. 310, 7th ed. Lond. 1831.) This
ether has had various appellations, such as Chlorhydric Ether, Muriatic Ether,

Marine Ether, and, hypothetically. Chloride of Ethule.

Preparation.—It is best obtained by saturating alcohol with hydrochloric

acid gas (see p. 264), and distilling, by means of a water-bath, into a carefully

cooled receiver.

By the reaction of one equivalent or 37 parts of hydrochloric acid (Chi. H.)

on two equivalents or 46 parts of alcohol (C* H^ O + HO,) we obtain one equi-

valent or 65 parts of hydrochloric ether (C* H^ Chi.) and two equivalents or 18

parts of water (2 HO.)
Properties.—Hydrochloric ether is a colourless liquid, having a penetrating

odour, and a taste somewhat sweetish. Its sp. gr. is 0'874 at 40° F. It boils

at 51° F. This great volatility prevents its being kept in the shops. When
pure it is quite neutral, dissolves in about 24 parts of water, does not precipitate

nitrate of silver, and burns with a flame edged with green, producing vapours of

hydrochloric acid. By the slow action of hydrate of potash on it, chloride of

potassium and alcohol are formed.

Its composition is as follows ;

—

Moms.

Carbon 4

Eq. Wt.

... 24 .

... 5 .

... 36 .

Per Cent.

. . . 36-02

. . 7-69

.. 55-38

Or,

Ethule
Chlorine

jltoms.

... 1 ..

1 .

Eq. Wt.

.. 29 ..

.. 36 ..

PerCe
.. 44-61

. 55-38

Phlni-inp 1

Hydrochioric Ether... 1 ... 65 . ... 99-99 Chloride Ethule .

.

... 1 . .. 65 .. .. 99-99

Physiological Effects and Uses.—It is a highly diffusible stimulant, like

ihe other ethers, but is rarely employed alone; though it has been used as an
antispasmodic.

SPIRITUS iETHERIS HYDROCIIIORICI ; JEther Muriaticus Alcoholicus ; Spiritus

Muriatico-jEthereus ; Spiritus Salis dulcis ; Spirit of Hydrochloric EtJwr ;

Spirit of Muriatic Ether ; Dulcified Marine Acid,—In the Edinburgh Pharma-
copoeia for 1735, this was ordered to be prepared by adding one part of muriatic

acid to three parts of rectified spirit, digesting for some days, and then distilling

by a sand heat. Or it may be prepared by dissolving hydrochloric ether in* an

equal volume of rectified spirit. Liebig says, that the spiritus muriatico-ethe-

reus, used on the continent, contains heavy muriatic ether, the composition of

which is not known. The action of spirit of muriatic ether seems to be similar

to that of spirit of nitric ether. A scruple of it thrown into the veins of a buck
augmented the renal secretion. (Lanzoni, quoted by Wibmer, Die Wirkung,
&c. Bd. i. S. 56.) An ounce and a half injected into the jugular vein of a dog,

coagulated the blood, caused difficulty of breathing, and death. (Freind, quoted

by Wibmer.) It has been used in dyspeptic aflfections, connected with hepatic

obstructions. In hectic fever, Berends (Sundelin, Handbuch der specielle7i Heil-

mittellehre, Bd. ii. S. 71. 3"« Aufl. Berlin, 1833.) found its continued use bene-

ficial. The dose of it is f 3i. to f3iij.

6. iE'THER ACE'TICUS.—ACETIC ETHER.

History.—It was discovered by Count de Lauraguais, in 1759. (Thomson,
op. supra cit.)

Preparation.— It is prepared by submitting to distillation a mixture of 16

parts of dry acetate of lead, 4^ of alcohol, and 6 of oil of vitriol ; or 10 parts of
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crystallized acetate of soda, 15 of oil of vitriol, and 6 of alcohol, at 80 or 85
per cent. The product is rectified with slaked lime and chloride of calcium, to

renrjDveacid and water ; and a quantity of acetic ether, equal in weight to the al-

cohol, is obtained. (Liebig.)

PRorERTiES.—Acetic ether is colourless, and has an agreeable odour of acetic
acid and ether. Its sp. gr. is 0-89 at 60°. It boils at 165°. It is soluble in 7
parts of water, and mixes with alcohol and ether in every proportion. Oil of
vitriol resolves it into ether and acetic acid.

Composition.—The composition of this ether is as follows :

—

Moms. Eg. JVt. Per Cent.

Carbon 8 48 54'54

Hydrogen 8 8 91
Oxygen 4 32 3G-3G

Acetic Ether 1 88 10000

Or, Atoms. Eq. m. Per Cent.

Eihule 1 29 32 95
Oxygen 1 8 91
Acetic Acid 1 51 5795 ,

Acetate of the Oxide
of Ethule

1 88 100.00

Physiological Effects and Uses.—Acetic ether is not used in medicine in

this country. On the continent, however, it is occasionally employed. It is some-
what similar in its operation to the other ethers, but is milder, more agreeable, and
more diaphoretic. It is used in nervous and putrid fevers, in cardialgia, spasmo-
dic vomiting, and asthenic aflections of the stomach and alimentary canal. (Sun-
delin, op. supra cit.) Dose, f3ss. to fSij.

7. AC'IDUM ACE'TICUM.—L. E. D. (U. S.) ACETIC ACID.

HisTORv.—Vinegar must have been known from the most remote periods of ^

antiquity. It is mentioned by Moses (Numbers, ch. vi. ver. 3) 1490 years
before Christ. Hippocrates [JDe Natura Muliebri) employed it (ofuj) medicin-

ally. Hannibal, in his passage over the Alps, is said to have softened the rocks
by fire and vinegar.^ Geber [Investigation of Perfection, ch. iii.) was acquainted
with the purification of vinegar by distillation. Stahl, in 1723, obtained con-
centrated acid from the acetates by the action of sulphuric acid. (Dulk, Die
Preussische PharmakopCe ubers imd erlciutert, S^^^^Th. S. 123, 2^^ Aufl. Leipzig,

1830.)

Natural History.—Acetic acid is peculiar to the organized kingdom.

Acetic acid, free, or combined with potash, lime, or ammonia, is met with in the juices of
many plants. Thus Vauquelin found the acetates of potash and lime in the sap of the Elm ;

and Morin detected acetate of ammonia in the fruit of Areca Catechu. Many vegetable sub-

stances yield it by decomposition.

Acetic acid is said to have been detected in the gastric juice, the perspiration, the urine, the

milk, and the blood. It is probable, however, that in most, if not all, of these cases, lactic acid '

was mistaken for acetic acid.

Gmelin [Handb. d. Chem. Bd. ii. S. 126.) says, acetic acid has been found in

some mineral waters. If the observation be correct, the acid is probably to be

referred to some decomposing organic matter accidentally present in the water.

Gelger, (Handb. d. Pharm. Bd. i. S. 601, 3'e Aufl.) states that acetate of potash

is found in some mineral waters.

Preparation.—The acetic acid of commerce is obtained from two sources

—

vinegar and pyroligneous acid : the first is procured by exciting the acetous fer-

mentation in certain liquors, the other by the distillation of wood.
1. Acetous Fermentation.—All liquids which are susceptible of vinous fermen-

tation may be made to yield vinegar. A solution of saccharine matter (or some
substance capable of producing sugar) is the essential ingredient. It is con-

verted, by fermentation, first into alcohol, and subsequently into acetic acid.

The liquids employed in the manufacture of vinegar vary according to circum-

stances. In this country the vinegar of commerce is obtained from an infusion

' Livy, c. 37—Polybius, however, from whom Livy has borrowed the greater part of his narrative, does not

mention the use of vinezar. See some remarks on this subject in A Dissertation on the Passage of Hannibal
over the Alps, p. 107. Oxford, 1820.
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of malt, or of a mixture of malt and raw barley. In wine countries it is pro-

cured from inferior wines. Dilute spirit, beer, a solution of sugar, and other li-

quids, are also susceptible of the acetous fermentation.

1. Malt Vinegar (Acetu?n, L. ; Acetum Britannicum or British Vi?i€gar, E.)

—

This is prepared from malt, or a mixture of malt and raw barley, which is

mashed with hot water, as in the ordinary operation of brewing. The cooled

wort is then transferred to the fermenting tun, where it is mixed with yeast, and
undergoes the vinous fermentation. The wash is then introduced into barrels

standing endways, tied over with a coarse cloth, and placed close together in

darkened chambers, artificially heated by a stove.* Here the liquor remains

until the acetous fermentation is complete. This process usually occupies several

weeks, or even months. The product is not yet fit for sale. It is introduced

into large tuns furnished with false bottoms, on which is placed rape (the resi-

duary fruit which has served for making domestic wines). These rape-tuns are

worked by pairs ; one of them is quite filled with the vinegar from the barrels,

and the other only three-quarters full, so that the fermentation is excited more
easily in the latter than the former, and every day a portion of the vinegar is

conveyed from one to the other, till the whole is completely finished, and fit for

sale.* Green twigs, or fresh cuttings of the vine, recommended by Boerhaave,

are sometimes employed, instead of rape, to flavour vinegar.

Formerly acetificalion was effected by placing the wash in barrels, the bung-

holes of which were loosely covered with tiles. These barrels were then ex-

posed to the sun and air for several months, until the acetification was perfect.

But the mtroduction of stoved chambers has nearly superseded this method.

Malt vinegar has a yellowish red colour, an agreeable acid taste, which it

owes to acetic and partly to sulphuric acid, and a peculiar, refreshing, pleasant

odour, which it derives from acetic acid and acetic ether. Vinegar of four diffe-

rent degrees of strength are sold by the makers, and are distinguished as Nos.

18, 20, 22, and 24 : the latter, which is the strongest, is also caUed proofvinegar,

and is estimated to contain 5 per cent, of real acetic acid ; but, according to Mr.

Phil.ips, it does not usually contain more than 4*6 per cent. One fluid ounce

( = 446 grs.) of the latter strength should saturate very nearly 58 grs. of crys-

tallized carbonate of soda. In the London Pharmacopoeia it is stated that one

fluid ounce should saturate 60 grs. of crystallized carbonate of soda ; the two

grains extra being "allowed for saturating the sulphuric acid permitted to be

mixed with vinegar, and for decomposing the sulphates of the water used in

vinegar making." (Mr. R. Phillips, Translation of the Pharmacopoeia, 4th

ed. p. 51. Lond. 1841.) The Edinburgh College fixes the density of British

vinegar at from 1-006 to 1-012; but it is usually higher than this. Mr. Phillips

{Land. Medical Gazette, N. S., vol. ii, for 1838-39, p. 687.) found it, in one

sample obtained from a respectable source, to be 1-019, Dr. T. Thomson found

it to vary from 1-0135 to 1-025-1. Vinegar is very liable to undergo decompo-

sition : it becomes turbid, loses its acidity, acquires an unpleasant odour, and de-

posits a slippery gelatiniform substance. The mucilaginous coat or skin which

forms on the surface of vinegar, and is called the mother of vinegar, appears to

consist of myriads of exceedingly minute vegetables, having a globular form.

(See Keitzing, in the Repertoire de Chimie, t. iii. p. 263, Paris, 1838.) The
surface of vinegar is frequently covered by Mouldiness (Mucor Mucedo). The
microscopic animals, called Vinegar Eels^ {^Anguillida Aceti), are generated and

^ The proper temperature is usually stated to he about 80° F. ; but I suspect a much Iiigher temperature is

employed. I found the heat of one of these clftmbers so great that I was unable to support it beyond a few
minutes. The proprietor of the establishment (one of the largest vinegar works in the metropolis) refused to

allow me to inspect the thermometer hanging up in the chamber.
2 For farther information on this subject, consult A\){.\ns' Dictionary of Chemistry, vol. ii. p. 468, Lond.

1807 ; and Donovan's Domestic Economy, vol. i. 1830, in Lardner's Cabinet Cyclojimdia.
3 See some remarks or these animalcules by Professor Owen, in the Cyclopedia of Anatomy and Physiology,

vol. ii. p. 113. Lond. 1839.



ACETIC ACID. 353

nourished in vinegar. They may be destroyed by submitling the liquid in which
they are contained to heat. Vinegar is also infested by a small fly (^Musca

cellaris).

Malt vinegar consists of water, acetic acid, acetic ether, colouring matter, a
peculiar oi-ganic r)iatler, commonly denominated mucilage, a small portion of

alcohol and sulphuric add. Vinegar-makers arc allowed to add one-thousandth
part by weight of sulphuric acid. This may be detected by a solution of chloride

of barium, which forms a white precipitate [sidjjhate of baryta), insoluble in nitric

acid. The quantity of sulphate of baryta thrown down from a fluid ounce of
vinegar, by the addition of solution of chloride of barium, should not exceed 1«14

grains,* (PA. L.) \^ the vinegar be free from copper, lead, tin, and other me-
tallic matter, it yields no precipitate on the addition of hydrosulphuric acid (sul-

phuretted hydrogen). The presence of hydrochloric acid may be recognised by
nitrate of silver, which produces a white precipitate {chloride of silver) with it,

insoluble in nitric acid. The presence of nitric acid in vinegar may be recognised

by boiling this liquid with indigo, which is rendered yellow by nitric acid. Or it

may be detected by saturating the suspected acid with potash or soda, and evapo-

rating to dryness: the residue deflagrates, when thrown on red-hot coals, if nitric

acid be present. In the London Pharmacopoeia the detection of nitric acid is

directed to be effected by immersing a plate of silver in the suspected acid : if

nitric acid be present, a solution of nitrate of silver will be obtained, which is

recognised by the white precipitate (chloride of silver) caused by the subsequent
addition of hydrochloric acid. Pepper, or other acrid substances, may be detected

by neutralizing the vinegar with carbonate of soda, when their acrid taste becomes
very obvious.

2. Wine Vinegar {Acetuni Gallicum, or French Vinegar, E. ; Acetum Vini,

D.)

—

in wine countries, vinegar is obtained from inferior wines. In France, wine
vinegar is prepared in casks, which are placed in a stoved chamber, heated to

between 68° and 77° F. Each vat communicates with the air by two apertures.

Every eight or ten days the liquor in the vats must be changed. Either red or

white wine may be used, but the latter is generally employed.

^

Wine Vinegar is of two kinds, ivhite and red, according as it is prepared from
white or red wine. Wliite wine vinegar is usually preferred, as it keeps better.

That which is made at Orleans is regarded as the best. According to the Edin-
burgh Pharmacopoeia its density varies from 1-014 to 1«022. A sample of it,

examined by Mr. Phillips, had a density of 1*016 ; and 100 minims of it saturated

nearly 14 grains of crystallized carbonate of soda, while an equal quantity of
English vinegar, exclusive of the sulphuric acid which it contains, saturated little

more than 12 grains; consequently, the French is stronger than the English vine-

gar by nearly one-sixth. [London Medical Gazette, Aug. 3, 1839.)
The constituents of wine vinegar are very similar to those of malt vinegar. It

contain^ a small quantity of bitartrate and sulphate of potash. Both these salts

occasion precipitates with barytic solutions : but that produced by the bitrartate is

soluble in nitric acid. The Edinburgh College states that " Ammonia, in slight

excess, causes a purplish muddiness, and slowly a purplish precipitate. In four

fluid ounces, complete precipitation takes place with 30 minims of Solution of
Nitrate of Baryta," Ph. Ed. But Mr. Phillips {Op. supra cit.) has shown that

this quantity of nitrate is more than twice as much as is requisite.

3. Improved, German, or Quick Method of Vinegar-making.—As acetifica-

tion is essentially the oxidation of alcohol, the German chemists have contrived

an improved method of effecting it, by which the time necessary to the produc-

' The Edinburgh College slates, that " In four fluid ounces [of British vinegar] complete precipitation takes
place with thirty minims of Solution of Nitrate of Baryta." PA. Ed. But Mr. Phillips (^Lond. Med. Oai. Aug. 3,

1839) has shown, that more than three times this quantity of nitrate is required.
» See Gviibourt, Histoire Mregee des Drogues Simples, 3d ed. t. ii. p. 630, Paris, 1836: Ure's DM'onary of Arts^

p. 3, Lond. 1839 ; and Donovan, 07). supra cit. p. 328.

30*
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lion of vinegar is greatly curtailed,

the liquid exposed to the air.

It consists in greatly enlarging the surface of

Fig. 51.

This is effected by causing a mixture of one part of alcohol at 80 per cent., four to six parts

water, jJjjTj of ferment, honey, or extract of malt, to trickle down through a mass of beech

shavings steeped in vinegar, and contained in a vessel called

a Vinegar Generator {Essighilder), or Graduation Vessel.

It is an oaken tub, narrower at the bottom than at the top,

furnished with a loose lid or cover, below which is a perfo-

rated shelf (colander or false bottom), having a number of

small holes loosely filled with packthread about six inches long,

and prevented from falling through by a knot at the upper end.

The shelf is also perforated with four open glass tubes, as air

vents, each having their ends projecting above and below the

shelf. The tub, at its lower part, is pierced with a horizontal

row of eight equidistant round holes, to admit atmospheric air.

One inch above the bottom is a syphon-formed discharge pipe,

whose upper curvature stands one inch below the level of the

air-holes in the side of the tub. The body of the tub being

filled with [beech chips, the alcoholic liquor (first heated to be-

tween 75° F. and 83° F.) is placed on the shelf It trickles

slowly through the holes by means of the packthreads, diffuses

itself over the chips, slowly collects at the bottom of the tub,

and then runs off by the syphon pipe. The air enters by the

circumferential holes, circulates freely through the tub, and
escapes by the glass tubes. As the oxygen is absorbed, the

temperature of the liquid rises to 100° or 104° P., and remains

stationary at that point while the action goes on favourably. The liquid requires to be passed

three or four times through the cask before acetification is complete, which is in general effected

in from twenty.four to thirty-six hours.'

Vinegar Generator.

(Tile upper part of the figure

represents a vertical section
of the tub.)

Theory of Acetification.—A remarkable distinction between the acetous and

vinous fermentation is, that for the former to be perfectly established, the presence

of atmospheric air (or of oxygen) is essential, while for the latter this is not neces-

sary. During the acetous fermentation the alcohol is converted into acetic acid,

by the absorption of atmospheric oxygen. Two equivalents or 46 parts of alcohol,

with four equivalents or 32 parts of atmospheric oxygen, contain the elements of

one equivalent or 51 parts of anhydrous acetic acid, and of three equivalents or

21 parts of water; or one equivalent or 60 parts of hydrous acetic acid, and two

equivalents or 18 parts of water.

According to Liebig, however, the transformation of alcohol into acetic acid is

not immediate and direct. The atmospheric oxygen first oxidizes part of its

hydrogen, forming water and aldehyd; and the latter absorbing oxygen, is con-

verted into acetic acid.

MATERIALS.

4 eq. Atmospheric
Oxygen = 32

2 eq. Alcohol

(2c7

- ^^ ) 4 e<7

( 2eg

COMPOSITION.

eq. Oxygen
eq. Oxygen

2 eq. Hydrogen...
. Hydrogen == 4 )

. Carbon = 24 > 1 eq. Aldehyd 44

. Oxygen = 16 J

PRODUCTS.

2 eq. Water . . 18

1 eq. Hydrous
Acetic Acid

The student will observe that the theory of acetification above given does not

account for the evolution of carbonic acid during the process, and which is gene-

rally considered to be accidental, and not essential to the formation of acetic acid.

3. B^ tue Destructive Distillation of Wood.—By the destructive distillation of

the hard woods (oak, beech, hornbeam, ash, and birch), in iron cylinders, an

impure acid, called Pyroligneous Acid, is obtained. The woods should be dried

* For farther details consult lire's Dictionary of Arts, pp. 4 and 617; Mitscherlich, Lehrbueh der Chemie, Bd.

ler, S. 549, 2te Aiifl. Berlin, 1834 ; and Liebig, in Turner'a Elements of Chemistry, p. 876, 7lh ed.
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Fig. 52.

f

Section of a

Pyroligneous Acid Still.

r

during several months. The lighter woods, as fir, and old ship timber, do not

pay to distil, as the acid product is too weak.

Sometimes the still is a cast-iron cylinder, placed horizontally in a furnace, the

fire of which plays around the cylinder, as in fig. 52. Another form of still is

used at a large manufactory in the neighbourhood of

London. It is a short cylinder of large diameter,

placed upright in the furnace. The wood, cut up

into convenient lengths, is introduced into wrought-

iron canisters, in each of which is a hole, to allow of

the escape of volatile matters. By the aid of a crane,

these canisters are raised and deposited in the cylin-

drical still, the top of which is then carefully closed

and made air-tight by luting. The still comniuni-

Ci-ftes with a large iron pipe which passes successively

through two tanks of cold water, in which it is

variously convoluted, and terminates in an under-

ground reservoir, where tar . and an acid liquor are

deposited. The incondensable products are carbonic

acid and some inflammable gases, (carbonic oxide,

light carburetted hydrogen, and defiant gas,) which

escape. When no more volatile matter comes over,

the still is opened, and the canisters being removed while still hot, the apertures

in them are carefully closed by damp sand, to exclude air.

The tar obtained by the above process yields, on distillation, oil of tar^ and a

residuum called English asphalt, or pitch.

The acid liquor, which rests on the tar in the reservoir, consists of acetic acid,

ivater, tar, and pyrozilic spirit. A light tarry matter usually floats on the top of

it. By means of a pump, the acid liquor is raised and introduced into a copper

still, where it is subjected to distillation. The first runnings contain pyroxilic

spirit. After this has come over, an impure dilute acetic acid, called pyroligne-

ous acid, distils over. The residue in the retort is English asphalt, or pitch.

The pyroligneous acid thus obtained is mixed with cream of lime, and the

mixture evaporated to dryness in shallow wrought-iron pans, when it forms a

grayish mass, caWed p7/rolig7tite of lime. If this be submitted to distillation with

sulphuric acid, it yields an impure acetic acid, which is used in the manufacture

of acetate of lead, and for making carbonate of lead by the Dutch process.

If pyrolignile of lime be mixed with a solution of sulphate of soda, double de-

composition is effected, and sulphate of lime and acetate of soda are the products.

The latter is repeatedly crystallized until it is colourless, and is then in a fit state

for the manufacture of pure concentrated acetic acid.

1. Pyroxilic Spirit; Pyroligneous Ether; Hydrate of Oxide of Methule ; Bihydrate of

Methylene. Sometimes, but improperly termed Naphtha. The first runnings of the distillation

of the acid liquor above referred to, are redistilled once or twice, and the product is sold under

the name of pyroligneous ether. It is an impure liquor, containirtg;, besides hydrate of the

oxide of methule, acetone and other inflammable liquors. It is employed by chemists as a

substitute for spirit of wine for burning in lamps, and by hatters and varnish-makers for dis-

solving resinous substances. Drs. Babington and Rees {Guy^s Hospital Reports, Oct. 1839 ; and

London Medical Gazette, N. S. vol. i. for 1839-40.) have suggested its use for preservation of

subjects for anatomical purposes. The spirit is to be injected into the aorta, the rectum and

the peritoneum. It was tried at the London Hospital, but the smell arising from the spirit

was so intolerable, that, even if there were no other objections to its use, this alone would be

fatal to it.

Pure pyroxilic spirit is obtained by introducing it into a retort with excess of chloride of

calcium, and distilling the mixture by a water-bath, as long as volatile matter passes off. A
quantity of water, equal to the spirit employed, is then added, and the distillation continued.

The product is now pure pyroxilic spirit, carrying along with it a little water, which is removed

by a second distillation with quicklime (Liebig).
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Pure pyroxilic spirit is a very mobile, colourless, inflammable liquid, whicli has a peculiar

odour, somewhat resembling that of alcohol and acetic ether. It boils at 150° F. It dissolves

many resins, mixes with most essential oils, and forms crystalline compounds with baryta, lime,

and chloride of calcium. Its composition is as follows:

—

Atoms. Eq. Wt.

Carbon 2 , 12
Hydrogen 4 4
Oxygen 2 16

Or, Atoms. Eq Wt.

Oxide of Metliule 1 23
Water 1 i)

Pyroxilic Spirit... 1 32 I Hydrateof Oxide of Methule 1 32

Meihule (C H^) is the hypothetical radical of pyroxilic spirit.

Oxide of Methule, or Methylic Ether (C^ H^ O) is a colourless gas.

The repeated use of small quantities of pyroxilic spirit caused colicky pains, and acted as an
anthelmintic. (Dierbach, Neuesten Entdeck. in d. Mat. Med., Bd. i. S. 314, 2'« Ausg. 1837.)

2. Eblanin ; Pyroxanthine ; Pyroxilene.—This substance was obtained by Scanlan from raw
pyroxilic spirit. It is a crystalline substance, of an orange red colour. Oil of vitriol dissolves

it, and assumes a reddish blue colour. Concentrated hydrochloric acid also dissolves it, and
acquires an intense purple colour. (For farther details, see Thomson's Chemistry of Organic
Bodies, p. 751. Lond. 1838.) Eblanin has the following composition:

—

Jltoms. Eq. Wt. Per Cent.

Carbon 21 126" 75-45

Hydrogen 9 9 539
Oxygen 4 : 32 1916

Eblanin 1 167 10000

Preparation of Acetic Acid.—All the British colleges give directions for the

preparation of a concentrated solution of acetic acid, which they simply terai

acetic acid.

The London College orders Acetate of Soda, lb. ij. ; Sulphuric Acid, 3ix. ; Distilled Water,
f 3ix. Add the sulphuric acid, first mixed with the water, to the acetate of soda put into a glass

retort, then let the acid distil in a sand-bath. Care is to be taken that the heat, towards the end,

be not too much increased.

The Edinburgh College gives the following directions :—" Take of Acetate of Lead any
convenient quantity; heat it gradually in a porcelain basin, by means of a bath of oil, or

fusible metal (8 tin, 4 lead, 3 bismuth) to 320° F. ; and stir till the fused mass concretes

again : pulverize this when cold, and heat the powder again to 320°, with frequent stirring, till

the particles cease to accrete. Add six ounces of the powder to nine fluid-drachms and a half

of pure sulphuric acid contained in a glass matrass : attach a proper tube and refrigeratory,

and distil from a fusible metal-bath, with a heat of 320°, to complete dryness. Agitate the dis-

tilled liquid with a grain or two of red oxide of lead to remove a little sulphurous acid; allow

the vessel to rest a few minutes, pour off the clear liquor, and redistil it. The density should

be not above 1*065."

The directions of the Dublin College are as follows :—Take of Acetate of Potash, 100 parts.

Sulphuric Acid, 52 parts. Put the acid into a tubulated retort, then gradually, and at diff*erent

intervals of time, add the Acetate of Potash, waiting, after each addition, until the mixture be.

comes cool. Lastly, with a moderate heat, distil the acid until the residuum is dry. The specific

gravity of this acid is to that of distilled water as 1-074 to l-OOO.

[The U. S. Pharmacopoeia directs. Acetate of Soda in powder a pound ; Sulphuric Acid half a
pound ; Red Oxide of Lead a drachm. Pour the Sulphuric Acid into a glass retort, and gradu-
ally add the Acetate of Soda ; then by means of a sand-bath distil at a moderate heat into a
glass receiver till the residuum becomes dry. Mix the resulting liquid with the Red Oxide of
Lead, and again distil at ^ moderate heat to dryness.]

The proportions of acetate of soda, sulphuric acid, and water, used by the

London College, are nearly equal to one equivalent or 137 parts of crystallized

acetate of soda, one equivalent or 49 parts of the strongest oil of vitriol (proto-

hydrate of sulphuric acid), and six equivalents or 54 parts of water. The results

of the distillation, on this calculation, will be the fornnation of one equivalent or

72 parts of anhydrous sulphate of soda, and the disengagement of one equiva-

lent or 51 parts of anhydrous acetic acid, and thirteen equivalents or 117 parts

of water.
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MATERIALS. COMPOSITION. PRODDCTB.

G eq . Water 54 1 3 eq . Water 1 17

C 6 eq. Water 54— "^
leq.Cryst'd Acet. Soda.. 137< 1 eq. Metic Acid 51 ---j^-*?::!.— 1 eq. Acetic Acid 51

(\eq.Soda ^^^xdT
^'^'l-O'' Vitriol ^{ } g: s'^yc.-^cii.V.V. 4^

^
1 eq. Sulphate Soda J2

240 240

The calculated results agree very closely with the actual products. The resulting

acid consists of 51 real acetic acid and 114'58 water ; so that ] 17—114-58 z=2'42
of water must remain in the retort with the sulphate of soda.

The Edinburgh College substitutes acetate of lead for acetate of soda. The
salt is first dried to e.xpel the wate'r of crystallization, and the anhydrous salt

thus obtained is subjected lo distillation along with pure oil of vitriol, with the

view, I presume, of obtaining glacial acetic acid. Hydrated acetic acid distils

over, and sulphate of lead is left in the retort. To remove any sulphurous acid

which may be formed, red oxide of lead is ordered to be added to the acetic acid,

by which sulphate and sulphite of lead are formed, and the acetic acid is then to

be redistilled.*

The Dublin College employs acetate of potash to yield acetic acid. The reac-

tions are similar to those of the London process.

The distillation of acetic acid is usually effected in glass or earthenware stills.

On the large scale, silver condensers are sometimes used.

Properties.— Glacial Acetic Acid is the strongest acetic acid procurable. It

crystallizes at 45° F. when we throw into it any particle of solid matter (a crys-

tal of acetic acid answers best), and the thermometer plunged into it rises at the

same time from 45° to 51°. These crystals are brilliant, broad, flat plates, of a

pearly lustre. They melt at a temperature somewhat below 60° F. The sp. gr.

of the liquid at 60° is 1-06296.

When crystals of glacial acetic acid are dissolved in water we obtain a solution

which, by way of distinction, we may denominate liquid acetic acid. The follow-

ing table, drawn up by Dr. Thomson, [First Principles of Chemistry, vol. ii.

p. 135.) shows the specific gravity of various atomic compounds of this acid and
wafer :

—

Acid, Water. Sp. gr. at 60^.

1 atom . . -j- 1 atom ...... 1-06296

1 . . . . + 2 1-07060

1.... + 3 1-07084

1.... + 4 1.07132

1.... + 5 1-06820

1.... + 6 1-06708

1....4-7 1-06349

1.... + 8 1-05974

1.... + 9 1-05794

1 . . . . + 10 1-05439

More recently Mohr (Pharmaceuiisclies Central-Blati fiir 1839, S. 840-41.)
has published the following table, exhibiting the sp. gr. of acetic acid of different

strengths :

—

» The process of the Edinburgh Pharmacopreia has been critically examined by Mr. R. Phillips (London Medi-
cal Gazette, N. S. vol. ii. for 1839-40, p. 271). It cannot be denied that several unnecessary refinements have
been introduced into it, which render the operation troublesome, wasteful, and expensive. Such are the use
of a bath of oil or fusible metal,—the addition of rod lead, and subsequent redistillation of the acid lo get rid
of a quantity of sulphurous acid, which, judging from the quantity of red oxide to be used, cannot exceed the

2"t/uTJ P^""^ "^ ^^^ product. Moreover, the whole process is objectionable on the ground that acid of this

strength is not required for medicinal or pharmaceutical purposes.



358 ELEMENTS OP MATERIA MEDICA.

Per Cent, of Per Cent, of Per Cent, of
Glacial Jlcid Sp. Gr. Glacial Acid Sp. Gr. Glacial Acid Sp. Gr.

(C* H3 U3 + Aq.) (C« Ha 0» + Aq.) (C4 H3 03 + Aq.)

100 10655 66 1069 32 10424
!)9 10655 65 1068 31 1-041

98 1067 64 1-068 30 1040
97 10680 63 1 068 29 103i)

96 1-0G9 62 1067 28 1038
95 1-070 61 1-067 27 1-036

94 1-0706 60 1067 26 10:^5
93 1-0708 59 1066 25 1034
92 10716 58 1066 24 1-033

91 1-0721 57 1-065 23 1032
90 1-0730 56 • 1064 22 1031
89 1-0730 55 1-064 21 l-02i)

88 1-0730 54 1063 20 1027
87 10730 53 1063 19 1026
86 10730 52 1-062 18 1-025

85 10730 51 1-061 17 1-024

84 1-0730 50 1060 16 1023
83 10730 49 1-059 15 1022
82 10730 48 1058 14 1020
81 1-0732 47 1056 13 1-018

80 1-0735 46 1-055 12 1017
79 10735 45 1055 11 1016
78 10732 44 1-054 10 1015
77 10732 43 1053 9 1013
76 1-073 42 1052 8 1012
75 1-072 41 1-0515 7 1010

* 73
1072 40 10513 6 1003
1072 39 1050 5 100ii7

72 1071 38 1049 4 10055
71 1-071 37 1-048 3 1004
70 1070 36 1047 2 1002
69 1070 35 1-046 1 1.001

68 1-070 34 1-045 1000
67 1-069 33 1.044

From these tables it is obvious that density is no criterion of the strength of

liquid acetic acid.

The Acidum Aceticum of the Edinburgh Pharmacopoeia is stated in one part of

that work (p. 44) to have a sp. gr. of not above 1«065, in another (p. 2) to have

a sp. gr. of not above 1*0685; moreover, in the same work, the aensity of the

acid is said to be increased by [the addition of] 20 per cent, of water. There
are, however, some obvious mistakes in these statements. (See Mr. R. Phillips,

in the London Medical Gazette, N. S. for 1838-9, vol. ii. p. 588.)

The Acidum Aceticum of the London Pharmacopoeia has a sp. gr. of 1*048.

One hundred grains of it are saturated by eighty-seven grains of crystals of car-

bonate of soda. Hence it contains 30-8 per cent, of real or anhydrous acetic

acid. It is a limpid, colourless liquid, having a pungent but agreeable odour, and

an acrid taste. It possesses the usual properties of an acid ;—such as reddening

litmus, causing effervescence with the alkaline or earthy carbonates, and satu-

rating bases. It is volatile, and by heat evolves an inflammable vapour.

Characteristics.—Free acetic acid is known by its peculiar odour and by its

volatility. Its vapour reddens litmus, and fumes with ammonia. It does not

occasion any precipitate with lime water, solutions of the barytic salts, or a solu-

tion of nitrate of silver. It forms with potash a very deliquescent salt. Con-

centrated acetic acid does not cause effervescence when marble is dropped into it,

unless water be added.

The neutral acetates are all soluble, save those of molybdenum and tungsten.

The acetates of silver and protoxide of mercury are slightly soluble. The acetates

are known by the acetic odour which they emit on the addition of sulphuric acid,

and by the white lamellar and pearly precipitates which many of them produce

with the nitrate of silver and the protonitrate of mercury. They redden solutions

of the sesquisalts of iron (forming sesquiacetate of iron). All the acetates are

decomposed by heat, and give results which vary somewhat according to the

nature of the base. Some of the acetates, as those of potash, lead, and copper,
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evolve, when heated, an inflammable fluid, called acetone or pyro-acetic spirit,

whose composition is C", H^, O".

Composition.—Anhydrous or real acetic acid consists of carbon, hydrogen,

and oxygen, in the following proportions:

Atoms. Eg. Wt. Per Cent. Prout. Berzeliut.

Carbon 4 . . 24 . . 47-06 . 47-05 . 46-83

Hydrogen . . . . 3 . . 3 . . 5-88 . 5-88 . 6-35

Oxygen .... 3 . . 24 . . 47-06 . 47-07 . 46-82

Anhydrous Acetic Acid 1 7~. 51 . . 100-00 . 100-00 . 10000

The Aculum Aceticum of the pharmacopoeias is a compound of Anhydrous or

Real Acetic Acid and Water. Prepared according to the London Pharmacopoeia,

100 grs. of it contain 30-8 grs. of real acetic acid, or very nearly one equivalent

of real acetic acid, and 13 equivalents of water.

Jitoms. Eq. Wt. Theory. Experiment.

Anhydrous Acetic Acid 1 51 3035 30 8

WEter 13 117 69-65 69-2

Acidum Aceticum, PA. Z 1 168 10000 1000

Owing to the errors before alluded to in the statements of the Edinburgh College,

it is in>possible to estimate, correctly, the strength of the acid intended to be ob-

tained by the process given in the Edinburgh Pharmacopoeia. If, however, the

acid had a sp. gr. of 1-068, and 100 minims of it required 216 grs. of crystallized

carbonate of soda to saturate it, as stated by the College, its per centage quantity

of real acetic acid would be 78-65.

AcETOMETRY.—The strength of acetic acid is best determined by ascertaining

the quantity of alkaline carbonate which is required to saturate a given quantity

of acid. Crystallized carbonate of soda, or crystallized bicarbonate of potash,

are salts of uniform constitution, and may be employed for this purpose. Every
144 grs. of the crystallized carbonate of soda, or 101 grs. of crystallized bicar-

bonate of potash, are equal to 51 grs. of real acetic acid, or 60 grs. of glacial

acetic acid. Marble or carbonate of lime is objectionable, since concentrated

acetic acid will not decompose it without the addition of water.

I have already shown that specific gravity is no criterion of the strength of the

hydrated acid ; since two acids of very unequal strength may have the same
density. Moreover, the foreign matters (^. e. mucilage and alcohol) contained in

vinegar, alter the density of this fluid, though^ they do not affect its acetometrical

strength. The acetometrical method employed by the Excise is that recommend-
ed by Messrs. J. and P. Taylor, (Quarterly Journal of Science, vol. vi. p. 255.)

and consists in estimating the strength of the acid by the sp. gr. which it acquires

when saturated by hydrate of lime. Acid, which contains 5 per cent, of real

acetic acid, is equal in strength to the best malt vinegar, called by the makers No.
24, and is assumed as the standard of vinegar strength, under the denomination

of proofvinegar, (58 Geo. 3, c. 65.) Acid, which contains 40 per cent, of real

acetic acid, is, therefore, in the language of the revenue, ^b per cent, mer proof

:

it is the strongest acid on which duty is charged by the Acetometer. Vinegars,

which have not been distilled, contain mucilage, and require an allowance for the

increase of weight from this cause. Hence, in the Acetometer sold by Bate,

a weight marked M is provided, and is used in trying such vinegars.* As the

hydrate of lime employed causes the precipitation of part of the mucilaginous

matter in the vinegar, it serves to get rid of part of the difficulty above referred to.

Impurities.—The presence of sulphuric, hydrochloric, or nitric acid,—of

metallic matter,—and of acrid substances in acetic acid, may be detected by the

* See Description of the Acetometerfor determining the Strengths of Acetic Acid made for the Revenue of the

United Kingdom, by R. B. Bate, 21, Poultry, London.
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same methods as have already been pointed out for vinegar. (See p. 353.) Sul-

phurous acid is recognised by the white precipitate {sul/pliate of lead) produced
on the addition of peroxide of lead. The presence of lead in acetic acid is known
by the yellow precipitate {iodide of lead) occasioned by the addition of iodide of
potassium.

PHysioLOGiCAL Effects.—Boforc proceeding to notice the operation of acetic

acid on vegetables and animals, it may be useful to point out such of its effects on
dead organic wMiers as have reference to its influence on living beings. In the

first place, it is a well-known and powerful antiseptic, and is employed, partly on
this account, in the ordinary operation of pickling, and in the preservation of
animal food, and of anatomical preparations. The impure acetic acid obtained in

the distillation of wood, acts more efficaciously in this respect than the pure acid,

on account of the creasote which it contains. Secondly, the action of acetic acid

on albumen, fibrin, and blood-disks, deserves especial notice. Liquid albumen
(as serum of blood and white of egg) is not coagulated by the ordinary acetic acid

of the shops. Coagulated albumen is readily dissolved by it with the evolution

of nitrogen, especially with the assistance of heat. Fibrin, as muscle or the cras-

samentum of the blood, also dissolve in it: the solution, by evaporation, yields a
gelatiniform mass. Caseum is coagulated by it. It changes the form *of the red

particles of frogs' blood, and dissolves part of the red colouring matter. (Miiller's

Physiology, p. 106.) It is an excellent solvent of gelatine. Diluted and' mixed
with mucus, it acts as a digestive fluid. (Miiller, op. cit. p. 545.)

a. On Vegetables.—Distilled vinegar is ranked, by Achard, among vegetable

poisons. (De Candolle, Phijs. Veget.)

(3. On Animals generally.—Concentrated acetic acid acts as a caustic poison

to dogs. It causes blackening of the mucous lining of the stomach, analogous to

that produced by sulphuric acid. (Orfila, Journ. de Chim. Med. t. vii. p. 449.)

Four or five ounces of common vinegar proved fatal to dogs in ten or fifteen hours,

when vomiting was prevented by tying the cesophagns. (^Ibid.) Injected into the

veins, vinegar does not appear to act energetically. Viborg threw two ounces and
a half of wine vinegar into the jugular vein of a horse: the next day the animal

was well. (Wibmer, Die Wii-kung der Arzneimittel, und Gifte, Bd. i. S. 11.)

Analogous results have been obtained by Courten and Hertwich (quoted by Wib-
mer) and by Pommer. (Christison, Treatise on Poisons.)

The impure acetic acid obtained by the distillation of wood, has been usually

regarded as possessing much more activity than pure acetic acid of the same
strength, in consequence of the presence of empyreumatic oil. An extensive

series of experiments have been made with it on amphibials, birds, and mammals,
by Berres, Kerner, and Schubarth. From these it appears that pyroligneous

acid is a caustic poison, and that it destroys some of the lower animals, viz.,

amphibials, merely by contact with the external skin. Large doses affect the

cerebro-spinal system, and cause giddiness, insensibility, paralysis, and convul-

sions. A very constant effect of it was an affection of the windpipe and lungs.

The acid was detected by its odour, in the blood and secretions. (Wibmer, op.

supra cit.)

y. On Man.—In the concentrated state, acetic acid is an irritant and corrosive

poison. (See p. 216.) Its chemical influence depends principally on its power

of dissolving fibrin, albumen, and gelatine, as before mentioned, by which it is

enabled to dissolve many of the animal tissues. Applied to the skin, it acts as

a rubefacient and vesicant. (See p. 217.) Only one fatal case of poisoning by
its internal use is known. The patient (a girl) appeared to be intoxicated,

complained of acute pain, and was violently convulsed. (Orfila, Journ, Chim.
Med. t. ii.)

Swallowed in a very dilute form, and in moderate doses, it proves refreshing,

allays thirst, diminishes preternatural heat, lowers the pulse, and augments the
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urine. In its general effects, therefore, it appears to lower the powers of life and
to prove antiphlogistic. It agrees in its operation with the diluted mij^eral acids

(see pp. 197, 200, 206, and 215). Its local operation is astringent. Used mo-
derately it assists the digestive process, and is, therefore, taken as a condiment.
It is in repute with young ladies for diminishing obesity. «' Every one knows,"
says Giacomini, [Lond. Med. Gaz., N. S. vol. ii. for 1838-9, p. 175.) "that
when habitually taken, it produces leanness, from a sort of languor of the diges-

tive process." The following is a case, quoted by this author, from Portal :

—

" A few years ago, a young lady, in easy circumstances, enjoyed good health ; she was
very plump, liad a good appetite, and a complexion blooming with roses and lilies. She began
to look upon her plumpness with suspicion; for her mother was very faf, and she was afraid

of becoming like her. Accordingly, she consulted a woman, who advised her to drink a small
glass of vinegar daily : the young lady followed her advice, and her plumpness di;ninished.

She was delighted with the success of the remedy, and continued it for more than a month.
She began to have a cough; but it was dry at its commencement, and was considered as a
slight cold, which would go off. Meantime, from dry it became moist; a slow fever came
on, and a difficulty of breathing; her body became lean, and wasted away; night sweats,

swelling of the feet and of the legs, succeeded, and a diarrhoea terminated her life. On exami-
nation, all the lobes of the lungs were found filled with tubercles, and somewhat resembled a
bunch of grapes."

It is said that the long-continued use of it, in full doses, will induce chronic
diseases of the gastro-intestinal mucous membrane ; and Morgagni says, it has
even given rise to scirrhus of the pylorus.

Vinegar may be taken in considerable quantity at one time without inconveni-

ence. Dr. Christison (Christison, Treatise on Poisons.) knew a case in which
eight ounces were swallowed without injury.

The vapour of strong acetic acid is very pungent and irritating. The long-

continued inhalation of acetic vapours by the workmen employed at vinegar-

works, is said by Sundelin [Handb. d. Heilmittellehre.) to be injurious to the

lungs, and to bring on chronic inflammation of these organs. On inquiry among
the workmen of a large vinegar-manufactory, I find the notion of the injurious

influence of the vapour generally repudiated. Both at these works, and at a
pyroligneous acid manufactory, the workmen appeared in excellent health.

Uses.—The uses of acetic acid and vinegar, to the medical practitioner, are of

two kinds,—medicinal and pharmaceutical.

1. MeiUcinal.—Taken internally, common vinegar, or acetic acid properly

diluted, is used for various purposes; the most important of these are, to allay

febrile heat by its refrigerant qualities ; to diminish inordinate vascular action ; to

relieve certain affections of the brain supposed to depend on, or be connected

with, venous congestion; and to act by its chemical properties of an acid. Thus,
m fevers, whether simple or eruptive, but especially in those varieties commonly
denominated putrid and bilious, vinegar (more or less diluted with water) is a
most refreshing drink, allaying thirst, and diminishing excessive heat. In

hemorrhages, as from the nose, lungs, stomach, or uterus, it is particularly bene-

ficial by its refrigerant, sedative, and astringent qualities. It diminishes exces-

sive vascular action, and promotes contraction of the bleeding vessels. As a

local astringent, it is injected into the nose in epistaxis, and is used as a wash in

profuse hemorrhoidal discharges. The benefit obtained by the application of

vinegar and water to the abdomen, vulva, and thighs, in uterine hemorrhages,
arises principally from the cold produced. In phthisis pulmonalis, vinegar,

diluted with water, is sometimes serviceable as a palliative, by its refrigerant

qualities : it relieves the hectic symptoms, diminishes or puts a stop to the night

sweats, checks bronchial hemorrhage, and prevents diarrhoea. In mania, it has

been recommended as a means of allaying cerebral excitement. \w poisoning by

opium, it is used as a counter-poison; but as acetic acid forms very soluble, and,

therefore, powerful compounds with morphia, it ought not to be exhibited until

the contents of the stomach have been evacuated. In poisoning by the alkalis,

VOL. I. 31
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and their carbonates, and by lime, vinegar is the safest and most efficacious acidu-

lous subst^ce that can be administered. In diseases attended with phosphatic

deposits in the urine, it may be advantageously used either as a medicine or

condiment. As an adju7ict to the acetate of lead, acetic acid is recommended
by Dr. A. T. Thomson, to prevent the formation of carbonate of lead, which is

more apt to produce lead coUc than the acetate. In scurvy, acetic acid has been

found serviceable. Clysters containing vinegar have been employed for the

purpose of provoking alvine evacuations in obstinate constipation and strangulated

hernia ; of expelling the small round worm [Ascaris vermicularis) ; of checking

uterine and intestinal hemorrhage ; and of relieving inflammation or congestive

conditions of the brain.

As a stimulant, disinfectant, and antiseptic, diluted acetic acid is used in gan-

grenous and other ill-conditioned ulcers. For these purposes crude pyroligneous

acid is more efficacious than ordinary vinegar, on account of the creasote and

other substances which it contains. In ulceration of the throat, in scarlatina,

and in cynanche, gargles containing acetic acid or vinegar are sometimes used

with good effect. Acetic collyria are useful, as mild astringents, in chronic

ophthalmia, and for removing lime-dust adhering to any part of the globe or lid

of the eye.

Sponging the face, trunk, or extremities, with cold or tepid vinegar and water,

usually proves refreshing and grateful in febrile disorders with a hot skin. It

diminishes preternatural heat, promotes the cutaneous functions, and operates as

a beneficial stimulant to the nervous system.

Fomentations containing vinegar are used in bruises, sprains, &c.

The concentrated acetic acid, known in the shops as Beaufoy's, is a valuable

remedy for the cure of the different forms of porrigo, popularly called ring-worm

or scalled head. Its application, which may be effected by means of a piece of

lint wrapped around a wooden stick, causes acute but temporary pain, redness

of the skin, and whitening of the abraded spots. One or two applications are

usually sufficient to effect a cure. Strong acetic acid is also employed as a caustic

to destroy corns and warts. It has been proposed as a speedy means of exciting

rubefaction and vesication, and, for this purpose, blotting-paper or cambric, moist-

ened with this acid, has been applied to the neck in cases of croup.

Administration.—Vinegar is used as a condiment ad libitum. Medicinally it

is given in doses of from f3j. or f 3ij. to f 2ss. As an enema f 3j. or fjij. have

been used. A refrigerant drink in fevers is made by adding f3j. or fjij. of vine-

gar to a quart of water. A vinegar wash is prepared by mixing ii\\]. of vinegar

and f3v. of water.

Antidotes.—In poisoning by strong acetic acid, the treatment is the same as

that for poisoning by other acids. (See p. 270. Also Acidum Sulpliuricum.)

1. ACETUM DESTILLATUM, L. E. D. (U. S.) Distilled Vinegar.^AW the

British colleges give directions for the preparation of this liquid.

The London College directs us to take of Vinegar a gallon. Let the Vinegar distil in a sand-

bath, from a glass retort into a glass receiver. Keep the seven pints first distilled for use. [This

process has been adopted by the U. S. Pharmacopoeia.]

The Edinhurgh College says, "Take of Vinegar (French, by preference) eight parts: distil

over willi a gentle heat six parts: dilute the product, if necessary, with distilled water till the

density is 1-005."

The Dublin College takes of Wine vinegar, by measure, ten parts. Distil with a slow fire

eight parts by measure. In the distillation, glass vessels should be employed, and the first por-

tion which comes over, in quantity amounting to one part, rejected.

The first portions which distil over are alcohol, acetic ether, water, and a little

acetic acid. Hence the Dublin College directs the first tenth part to be rejected.

Prepared according to the pharmacopceias, distilled vinegar has a yellowish tint,

and contains, besides acetic acid and water, a little alcohol, acetic ether, and an

organic substance called mucilage. Hence, when it is saturated with alkalis, the
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solution becomes brown by heat, and deposits a dark-coloured substance, pro-

bably arising from the decomposition of the mucilage.

One hundred grains of acetum destillatum^ Ph. Lond. saturate thirteen grains

of crystals of carbonate of soda. This indicates the per-centage quantity of real

acetic acid in it to be 4-6. But the acetum destillatum^ Ph. Ed. is not so strong,

in consequence of the College directing only flhs of the vinegar to be distilled.

Its density is stated to be 1*005 ; and one hundred minims of it neutralize eight

grains of crystallized carbonate of soda, indicating the per-centage quantity of

real acid to be 3'07.*

In order to prevent the distilled vinegar from acquiring a metallic impregnation,

the head of the still and the worm or condensing pipe should be of glass or

earthenware. I was informed at one vinegar works that a silver worm was em-
ployed.

A mixture of acetic acid and water may be advantageously substituted for dis-

tilled vinegar. If the acetic acid be of the strength directed in the London Fhar-

macopceia, the proportions will be, of acetic acid 15 parts, of water 85 parts, to

form a dilute acid equal in strength to that of distilled vinegar.

The effects and uses of distilled vinegar have been noticed under the head of

Acetic Acid.

[2. ACIDUM ACETICUM DILUTUM, U- S.—Take of Acetic Acid half a pint ; Dis-

tilled Water five pints. Mix them. One fluid ounce is saturated by 36 grains

of crystallized Bicarbonate of Potassa. This preparation is used as a substitute

for distilled vinegar where nicety is requisite, as it is free from mucilage, and

therefore does not change colour, from the action of an alkali that may be used

to saturate the acid.]

%, ACIDUM ACETICUM AROMATICUM, K—(Rosemary and Origanum, of each 3j.,

dried ; Lavender, dried, 3ss. ; Cloves, bruised, 3ss. ; Acetic Acid, Oiss. Mace-

rate for seven days, strain and express strongly, and filter the liquor.) In the

former Edinburgh Pharmacopoeia there was contained, under the same name, a

somewhat similar but weaker preparation, made with diluted acetic acid, (e. e.

distilled vinegar,) in imitation of the celebrated Marseilles Vinegar, or Vinegar

ofthe Four Thieves^ {Vinaigre des Quatre-Voleurs ; Acetum quatuor Furum)^
one supposed to be a prophylactic against the plague and other contagious dis-

eases. It was a very useless preparation. In the present Edinburgh Pharma-
copoeia, concentrated acetic acid has been substituted for distilled vinegar, and

Origanum for Sage. It is now a pungent perfume, and may be used as a substi-

tute for Henry's Aromatic Vinegar. But it appears to me to be a very unneces-

sary preparation.

The Acetum aromaticum, or Aromatic Vinegar of the shops, is made in imi-

tation of Henry's Aromatic Vinegar. At Apothecaries' Hall it is prepared by
dissolving the Oils of Cloves, Lavender, Rosemary, and Acorus Calamus, in

crystallizable Acetic Acid. It is a very volatile and corrosive preparation, and
requires to be kept in carefully-stoppered bottles. Some manufacturers add cam-
phor. The addition of water to it causes the precipitation of the greater part of

the camphor. It is a much perfumed pungent perfume, whose vapour is snuffed

up the nostrils, to produce a powerful excitant impression, in fainting, languor,

headache, and nervous debility. For this purpose it is dropped on sponge, which

» See Mr. R. Phillips, in London Medical Gazette, N. S. vol. ii. for 1838-39. p. G88; and vol. ii. for 1639-40, p
271.

a " The reputn of this preparation as a prophylactic in contasrioiis fevers is said to have arisen from the con-
fession of four thieves, who, durinjj the plagin; of Marseilles, plundered the dead bodies with perfect security,

and, upon being arrested, stated, upon condition of their lives being spared, that the use of aromatic vineuar
had preserved them from the influence, of contagion. It is on this account sometimes called ' Le Vinaijre des
quatre Voleurs.' It was, however, long used before the plague of Marseilles, for it was the constant custom
of Cardinal Wolsey to carry in his hand an orange, deprived of its contents, and filled with a sponge which
had been soaked in vinegar impregnated with variousspices, in order to preserve himself from infection, when
passing through the crowds which his splendour or office attracted. The first plague raged in 1649, whereas
Wolsey died in J531." (Paris, Pharmacologia, vol. ii. p. 18, 6lh ed. Lond. 1625.)
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is preserved in smelling-bottles or vinaigrettes, Jt is also used for the purpose of

correcting unpleasant odours, which it does, not by destroying, but by disguising

them (see p. 218). An exteinporaneous aromatic vinegar may be prepared by
putting into a stoppered bott/le f3j. of acetate of potash, three drops of some es-

sential oil, (as Lavender or Lemon,) and twenty drops of oil of vitriol.

4. ACIDUM ACETICUM CAMPIIORATUM, E. D.—(Camphor, 3ss. ; Acetic Acid,

fjviss. [f^vj. -D.] Pulverize the camphor with the aid of a little rectified spirit,

and dissolve it in the acid.)—This preparation is an officinal substitute for

Henrifs Aromatic Vinegar. The spirit is used merely to assist in reducing the

camphor to powder. Camphorated acetic acid is exceedingly pungent and cor-

rosive. Its vapour is snuffed up the nostrils as a powerful stimulant in syncope.

It is never used internally.

§. OXYMEL, L. D. Syru2ms Aceti, E. ; Oxyinel Simplex or Simple OxymeL
(Tl^e London College directs of Honey [clarified], lb. x. ; Acetic Acid, Oiss.

Mix the acid with the honey made hot.^—The Dublin College orders of Honey,
by weight, lb. ij. ; Distilled Vinegar, Oj. [wine measure.'^ Boil them in a glass

vessel, with a slow fire, to the thickness of syrup, removing the scum—The
Edinburgh College substitutes sugar for honey :—Take of Vinegar, French in

preference, f^xj. ; Pure Sugar, 3xiv. Boil them together.)—It is employed as

a detergent and pectoral. It is frequently added to gargles, but is more com-
monly used as an expectorant in slight colds and coughs. Diffused through bar-

ley-water, it forms an agreeable refrigerant drink in febrile and inflammatory

complaints. It is sometimes used as a vehicle for other medicines. Dose from

3j. to 3ss. or 3j-

2. Pharmaceutical Uses.—Vinegar or acetic acid is employed for extracting the

virtues of various medicinal substances, as Squills, Opium, Colchicum, and Can-
tharides : the solutions are called Medicated Vinegars (Acetica), or, by the

French pharmacologists, Oxeoles (from ofoj, vinegar). A small quantity of spirit

is usually added to them for the purpose of preventing the decomposition of the

vinegar, and, in consequence of this, a small portion of acetic ether is generated.

They are usually prepared by maceration. The preparations into the composi-

tion of which acetic acid and honey enter are called Oxymels, [Oxymellites,) or

the Acid Mellites. Acetic acid is employed also in the manufacture of the salts

called Acetates. It is a powerful solvent of the gum-resins, and is used, on this

account, in the preparation of the Emplastrum A?nmoniaci. Lastly, distilled

vinegar is used in the preparation of Cataplasma Sinapis, Ceratum, Saponis, Lini-

mentum ^ruginis, and Qnguentum Plumbi compositum.

8. ACIDUM CI'TRICUM, L. E. D. (U. S.)—CITRIC ACID.

History.—This acid was first procured in the solid state by Scheele in 1781.

It is sometimes termed the Concrete Acid of Lemons.
Natural History.—Citric acid is peculiar to the vegetable kingdom.

It is found in many acid .juices of fruits usually free, but sometimes in combination with

cither potash or lime. Besides the fruits of the g-cnus Citrus, it is found, with little or no
malic acid, in the fruits of Dulcamara, Dog'-rose, Cranberry, Bird-cherry, and Whorllcbcrr}'.

Mixed with an equal quantity of malic acid, it is found in the Gooseberry, Red Currant,

Strawberry, Raspberry, Cherry, &c. In the Tamarind it exists with both malic and tartaric

acids.

Preparation.— All the British colleges give directions for the preparation of

this acid.

* There is a mistake in the formula of the London College ; the quantity of acetic acid directed to be used
being: much too largp. Prepared according to the London Phnrmacopceia, oxymel is an acrid preparation.

The quantity of acetic acid employed should be sufficient to give the preparation an agreeable flavour. When
the honey is very thick, a little water should be employed. A very fine oxymel, which I examined, was pre-

pared with 132 lbs. 12 oz. of honey, and 8 lbs. 2 oz. {Avoirdupois) of acetic acid.
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The London College orders of Lemon Juice, Olv. ; Prepared Chalk, Sivss. ; Diluted Sulphuric

Acid, fSxxviiss. ; Distilled Water, Oij. Add the Chalk gradually lo the Lemon Juice made hot,

and mix. Set by, that the powder may subside : atlerwards pour off the supernatant liquor.

Wash the Citrate of Lime frequently with warm water. Then pour upon it the diluted Sulphuric

Acid and the distilled Water, and boil for a quarter of on hour. Press the liquor strongly through
linen, and strain it; evaporate the strained liquor with a gentle heat, and set it by, that crystals

may be formed. Dissolve the crystals, that they may be pure, again and a third time in water,

and as often strain the solution, boil down and set it aside.

The Edinburgh College employs the same quantity of Lemon Juice and Chalk (or of the

latter a sufficiency), and " Diluted Sulphuric Acid, f3xxvii., or in the same proportion to the

chalk required."' The lemon juice is to be boiled twice, and allowed to rest once before the

chalk is added. After the sulphuric acid has been added, the filtered liquor is to be tested

with a solution of nitrate of baryta, and if the precipitate thereby obtained be not "almost

entirely soluble in nitric acid," more citrate of lime is to be added to saturate the great excess of

sulphuric acid.

The process of the Dublin College is essentially similar to that of the London College.

The juice of lemons and limes is imported for citric ncid manufacturers, in

pipes and hojrsheads. It is saturated with chalk or whiting in a large vat. By
this means a citrate of lime is formed. This is precipitated, while the carbonic

acid of the chalk escapes, and the mucilage of the juice for the most part remains

in solution.

MATERIALS. COMPOBITION. PRODPCTS.

p.
J.

( Carbonic Jlcid — ^Carbonic Acid Gas.

\ Lime "—-—
T T..„„ \ iVater, Mucilage, SfC.

-Trrr^r,;.
^^^j^^^^^. Water. Mucilage, &c.

^"'°"-'""^«
\ Citric Acid........... ^^^ — Citrate of l.ime

The supernatant liquor is then drawn off, and the citrate of lime is passed

through a sieve and frequently washed with warm' water, until the mucilage and

other soluble impurities are for the most part got rid of. Sulphuric acid, diluted

with water, is afterwards added : sulphate of lime separates, and citric acid is left

in solution.

Materials. composition. prodccts.

Citrate of Lime. . . .

j
g;„7.

'^'^^;\ Citric Acid.

Suiptiuric Acid...- "^Sulphate of Lime.

The clear solution is then evaporated in leaden boilers, and the concentrated

solution set aside to crystallize. The crystals are afterwards purified by re-solu-

tion and re-crystallization. (For farther details, consult Parkes's Chemical Es-

says, vol. i. p. 539, 2d ed. 1823.)

Properties.—Citric acid crystallizes in colourless, odourless, very sour, trans-

parent, short, rhomboidal prisms, whose extremities are ter-

FiG. 53. minated by four trapezoidal faces, and which belong to the

right prismatic system. (Brooke, Annals of Philosophy,

(» XTXe* ^* ^' ^°^' ^'' P* ^^^0 Crystallized citric acid becomes
.f» \_^-^(^^5>>^ damp by exposure to a moist atmosphere, though Dumas,

and other French chemists, stale it lo be unalterable by the

IMJ 5^
1 ^ PI air. According to Vauquelin, it is soluble in 75 parts of

cold and 50 ol* boiling water. The solution is strongly

acid, and becomes mouldy by keeping. Crystallized citric

acid is much less soluble in alcohol than in water. Its

sp. gr. is 1'617. Heated with potash, it is converted into o.xalic and acetic

acids and water. Treated with oil of vitriol it evolves sulphurous acid, carbonic

acid, carbonic oxide, acetic acid, and water. Heated with nitric acid, it be-

comes oxalic acid.

' The Ediiibiirgli College employs half an ounce of diluted sulphuric acid less than t<]e London College

;

whereas, it ought to have been increased by eight ounces, in consequence of the diluted s"'P"""P,.'^'","I_y!r

Edinburgh Pharmacopceia being weaker than that of the London Pharmacopceia (Mr. R. Phinips, ijmwm

Medical Oazetle, N. S. vol. ii. 1838-9, p. 690).

81*
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According to Crasso, crystallized citric acid, when exposed to heat, exhibits

four stages of decomposition. During the first, the water of crystallization alone

is given off, and the residue contains unaltered citric acid. The second stage is

characterized by white vapours, and the production of acetone, carbonic oxide,

and carbonic acid, while the residue consists of hydrated aconitic acid (C* H O^
+ Aq.,) which is the true pyrocitric acid. In the third stage, the aconitic acid,

not being volatile, is itself decomposed, yielding carbonic acid and an oily liquid

which soon crystallizes. This is the pyroaconitic acid, the citricic of Baup, for

which Crasso proposes the name of itaconic acid (C^ H^ O^ -|- H O). This acid,

when heated, yields citraconic acid (C^ fP O^ -|- H O,) the citricic acid of Baup.
In the fourth period empyreumatic oil is produced, and a voluminous coal re-

mains behind. (Crasso, quoted by Liebig, in Turner's Elements of Chemistry,,

7th ed.)

Characteristics.—When added in excess to lime water, no precipitate is pro-

duced. " When a few drops of a solution of citric acid are added to lime water,

a clear liquid results, which, when heated, deposits a white powder, soluble in

acids without effervescence," (Liebig.) It does not yield a crystalline precipitate

when added in excess to a solution of carbonate of potash. It forms, with barylic

water, a white precipitate [citrate of baryta). With a solution of acetate of lead

it also furnishes a white precipitate [citrate of lead), soluble in ammonia, which
forms with it a double salt [ammoniacal ci^'ate of lead). Added to a solution of

nitrate of silver it produces a white precipitate [citrate of silver), which, when
heated, becomes brown, froths up, deflagrates, discharges white fumes, and leaves

an abundant, ash-gray, coarsely fibrous, crumbly residue, which by heat becomes
pure silver.

Composition.—The following is the composition of crystallized citric acid :

—

Atoms. Eq. Wt.

Carbon 4 24 .

Hydrogen 3 3 .

Oxygen 5 .... 40 .

er Cent. Dumas. Prout. Ure.

35 8 ..

4-5 ..

59-7 ..

.. 36-28 ..

. . 4-45 .

.

.. 59-27 ..

.. 34-28 ..

.. 4-76 ..

.. CO-96 ..

.. 33-00

.. 4-63

.. 62-37

Citric Acid crystallized by
cooling a solution satu- S'-.- 1 •••• 67 .... 100-0

rated at 212° .

ibyl
itu- \.

Crystallized citric acid of commerce contains, however, somewhat more oxygen
and hydrogen (elements of water) than the above :

—

Atoms. Eq. Wt. Per. Cent. Dumas.

Carbon 4 24 34-29 3475

Hydrogen 3^ 333 4 76 472
Oxygen 5^ 42-66 60.95 6053

Comnriercia! Citric Acid,
I ^ 7000 100.00 10000

or Acid formed at 61°.
)

According to Berzelius, hypothetical dry citric acid is composed of C* H' O*

(=58;) and, therefore, the acid, crystallized by cooling, consists of Ci + Aq.

(53 + 9 = 67,) and the commercial acid of CT + 1^ Aq. (58 + 12 = 70.)

But Liebig (Turner's Elements of Chemistry, 7th edit.) regards the hypothe-

tical dry citric acid as composed of C*" H« O" (= 165). On this supposition,

the acid, crystallized by cooling, is composed of Ci + '^ HO + Aq. (165 -f- 36

= 201 ;) and the commercial crystals of Cl + 3 HO + 2 Aq. (165 -f 45 = 210.)

On this view of its constitution citric acid -is a tribasic acid ; that is, it combines

with three equivalents of base : its equivalent weight being three times the amount
assumed in the above tables.

Purity.—Powdered citric acid is sometimes adulterated with powdered tartaric

acid. The fraud may be readily detected by dissolving the suspected acid in a

small quantity of water, and adding cautiously to it a solution of carbonate of pot-

ash, taking care that the acid be in excess. If any tartaric acid be present, a
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white crystalline precipitate {hitartrate of potash) is formed. The directions of
the London and Edinburgh Colleges for ascertaining the purity of the acid are as
follows :

—

This acid is soluble in water; what is precipitated from tlic solution by acetate of lead is dis-

solved by nitric acid. No salt of potash, except the tartrate, is precipitated by eolution'of citric

acid. Il is totally dissipated in the fire \Ph. Load.)

The solubility of the plumbeous precipitate in nitric acid shows the absence of
sulphuric acid or a sulphate.

A solution, in four parts of water, is not precipitated by carbonate of potash : when incinerated
with the aid of the red oxide of mercury, no ash is left, or a mere trace (PA. Ed.)

The elements of citric acid (viz. oxygen, hydrogen, and carbon) are dissipated

by a red heat. But this dissipation is promoted by agents {ex. red oxide of mer-
cury) capable of supplying oxygen without leaving any fixed residuum.

Physiological Effects.—Orfila [Toxicologie Generate.) ranks citric acid

among the irritant poisons; but Drs. Christison (Christison On Poisons^ p. 208,
3d edit.) and Coindet gave drachm doses of it to cats without observing that the

animals suffered any inconvenience therefrom. The effects of large doses of this

acid on man I am not acquainted with. Small quantities of it, dissolved in water,

form an agreeable beverage, which allays thirst, diminishes preternatural heat,

checks profuse sweating, and promotes the secretion of urine. (See pp. 200, 206,
and 215.) Vogt {Plmrmakodyn^ Bd. ii. S. 72. 2'" Aufl.) considers it to act more
powerfully on the skin, and less so on the alimentary canal and urinary organs,

than tartaric acid. In its action on the skin it agrees with acetic acid. The con-
tinued employment of it, as well as of other acids, disturbs the functions of the

digestive organs.*

Uses.—Citric acid is employed in medicine, as a substitute for lemon juice, in

the preparation of refrigerant drinks and effervescing draughts, and as an antiscor-

butic, anti-narcotic, and anti-alkaline. (See Lemon Juice.)

1. ARTIFICIAL LEMON JDICE.—This is prepared by dissolving Citric Acid 3viijss.,

in Water f3xvj., and flavouring with a few drops of Essence of Lemons. This
is less apt to undergo decomposition than the genuine juice, for which the artificial

juice may be employed in the preparation of cooling beverages.

2. EFFERVESCING CITRATES.—Citric acid, with the alkaline carbonates, is fre-

quently employed in the preparation of effervescing draughts. The following are
the relative proportions of acid and base required to form a neutral compound.

20 ^r8. of Commercial Crystals of Citric Acid are saturated hy about—
grs.Crystallized Bicarbonate of Potash .

Carbonate of Potash of Commerce .

Hydrated Sesquicarbonate of Ammonia
Crystallized Carbonate of Soda
Sesquicarbonate of Soda of Commerce

24
17
41

24

The most agreeable effervescing citrate is that prepared with bicarbonate of
potash, flavoured with tincture of orange peel and syrup (see Potassce Citras).

Sometimes an effervescing citrate is prepared with the hydrated sesquicarbonate
of ammonia (see AmmonicB Citras^ p. 303). The carbonates of soda are rarely-

employed with citric acid.

9. AC'IDUM TARTAR'ICUM, L. E. D. (U. S.)~TARTARIC ACID.

History.—Tartaric acid was first procured in a separate state by Scheele, in

1770. It is sometimes termed the crystallized acid of tartar.

Natural History.—It is peculiar to the vegetable kingdom.

' For some farther observations on its effects, see the article Lemon Juice in a subsequent part of this work.
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In the free state it exists in tamarinds, grapes, the pine-apple, and pepper. It is also found
native in combination with buses : thus, bitartrate of potash exists in tamarinds, grapes, mulber-
ries, &c., and tartrate of lime in tiie fruit of Rhus typhinum.

Preparation.—All the British colleges give formulae for its preparation,

The London College directs us to take of Bitartrate of Potash, lb. iv. : Boilingf Distilled Water,
Cong, iiss.; Prepared Chalk, §xxv. and 3vj. Diluted Sulphuric Acid, Ovij. and f ^xvij.; Hydro-
chloric Acid, f^xxviss., or as much as may bCj^sufficient. Boil the Bitartrate of Potash with two
gallons of Distilled Water, and add, gradually, half the prepared Chalk; then, the effervescence

having ceased, add the remainder of the Chalk, previously dissolved in the Hydrochloric Acid
with four pints of Distilled Water. Lastly, set aside, that the Tartrate of Lime may subside

;

pour off the liquor, and wash frequently the Tartrate of Lime, with Distilled Water, until it be
void of taste ; then pour on it the diluted Sulphuric Acid, and boil for a quarter of an hour.

Evaporate tlie strained liquor by a gentle heat, that crystals may be formed.

Dissolve the crystals, that they may be pure, again, and a third time, in water, and, as often,

strain the liquor, boil down, and set it aside.

The process of the Edinburgh Pharmacopoeia is essentially the same.'

The Dublin College uses of Bitartrate of Potash, reduced to powder, ten parts ; Prepared
Chalk, four parts; Sulphuric Acid, seven parts; Water, one hundred and twenty parts. The
process is otherwise similar to that of the London Pharmacopoeia.

The following is the theory of the process for making tartaric acid :—By the

mutual action of bitartrate of potash and carbonate of lime (chalk), we obtain

tartrate of potash in solution and tartrate of lime precipitated, while carbonic acid

escapes.—The following diagram explains these changes :

—

MATERIALS. COMPOSITION. PRODUCTS.

1 pn rhalk SO M '''^' ^'^'''^onic j9cid 22 -1 eq- Carbonic Acid = 22
^* (1 etj. Lime Srt_

1 eq. Bitartate
\ 1 eq. Tartrate Potash }^^ 1 eq. Tartrate Potasti= 114

Potasti = 180
I

1 eq. Tartrate jicid 6(i ——^1 eq. Tartrate Lime = 94

230 230 230

If to the solution of tartrate of potash we add chloride of calcium (obtained by
dissolving chalk in hydrochloric acid), double decomposition ensues; tartrate of

lime is precipitated, and chloride of potassium remains in solution.

MATERIALS. COMPOSITION. PRODOCTS.

leq. Chlor. Calc.= 56
j J ^4; ^^^'^^^^^^l ;

;

^ —-^^:^^\^^. Clilor. Potas. = 76

I eq. Tart. Potash= 114 J ^ ^«- ^"^-'^ ^8
j { \l 2"S^i^"-^«r^^le,.Zme28 >

j ^^^
r^^^^ ^ime = 94

( 1 c?. Tartrate Acid 6G *

170 170 170

The tartrate of lime obtained in the abq^e two operations is then decomposed by
sulphuric acid, which forms the almost insoluble sulphate of lime, and sets tar-

taric acid free.

MATERIALS.

1 eq. Tartrate Lime =94

1 eq. Sulphuric Acid= 40

134

COMPOSITION.

1 c<?. Tartaric Acid = CC-

1 eq. Lime = 28-

pRonncTS.

.1 eq. Tartaric Acid 66

-leq. Sulphate Lime . 68

134

' The Edinburgh College employs the same quantity (Ovii. f5xvii.) of diluted Sulphuric Acid as is used by
the London College; but, as its strength is weaker, the quantity ought to have been greater. The " Edinburgh
College should have directed more than ten pints of diluted Sulphuric Acid, instead of less than eight." (Mr. R.

Phillips, London Medical GaieUe, N. S. vol. ii. 1838-39, p. 689.
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Properties.—Tartaric Acid crystallizes in elongated, colourless, inodorous,

very sour, imperfectly transparent prisms, which belong lo the oblique prismatic

system. (Brooke, Annals of Philosophy, N. S. vol. vi. p. 118.)

Fio. 54. Fig. 55.

Crystals of Tartaric Acid.

Fig. 54. Tlie crystals as usually modified. Fig. 55. The same modifieil form, with the

planes irrej:ularly dipposed, as Ihey
appear in most of the crystals.

(The corresponding planes in both figures are marked with the same letters.)

They are permanent in the air. When heated, they fuse, and undergo chemi-

cal changes varying with the degree and continuance of the heat. When they

have lost by heat a fourth of their water, they become tartralic acid, which has,

in its salts, the same composition as tartaric acid, but neutralizes one-fourth less

base. It differs from tartaric acid, therefore, as pyrophosphoric acid differs from

phosphoric acid. VVhen tartralic acid is farther heated, it loses as much more
water, and becomes tartrelic acid, which also has, in its salts, the composition of

tartaric acid, but only half the neutralizing power. It corresponds, therefore, to

metaphosphoric acid. By a higher degree of heat, all the water of this acid is

driven off, and we have anhydrous tartaric acid, which, however, has lost its acid

properties, and is quite insoluble in water. (See Fremy, Ann, de Chirn. et de Phys,

Aoiit, 1838.) " This is a powerful argument in favour of the view, according to

which all acids are compounds of hydrogen." (Liebig.) When subjected to dis-

tillation, tartaric acid yields carbonic acid, water, and two pyrogenous acids,

—

one of which is crystalline, and is c^Wedi pyrotartaric acid (C^ H^ C^^-fAq.) ; the

other is oily, and is termed pyruvic acid (C^ H^ 0«+ Aq.) Strongly heated in

the air, it evolves the odour of caramel, and furnishes a carbonaceous mass, which

eventually disappears by combustion. Cold water dissolves crystallized tartaric

acid : boiling water takes up twice its own weight of the acid. A soft, mucilagi-

nous, flexible mass, forms in a solution of tartaric acid, as well as of emetic tartar,

when long kept.* Alcohol sparingly dissolves the acid. Heated with either

nitric acid or potash, it yields oxalic acid. By the action of sulphuric acid on it,

acetic acid is formed.

Cliaracteristics.—A solution of tartaric acid is very sour, and causes, with so-

lutions of caustic, lime, baryta, and stronfia, white precipitates (earthy tartrates),

soluble in excess of acid. Sal ammoniac dissolves the precipitate {tartrate of

lime) produced by lime water. With acetate of lead, the solution of tartaric acid

also forms a white precipitate {tartrate oflead), soluble in excess of acid. Dropped
into a solution of sulphate of lime, it furnishes no precipitate. Heated with a

solution of chloride of platinum, tartrate of potash occasions a black precipitate

{metallic platinum). If excess of acid be added to a concentrated solution of a

potash salt, small granular crystals {bitartrate of potash) are deposited. With
nitrate of silver, tartrate of potash furnishes a while precipitate {tartrate of silver),

which, when heated, does not deflagrate, but becomes brown, froths up, evolves

white fumes, and leaves pure silver.

' This formation is probably owing to the developenient in the solution of a vegetable orjranizod being.

Keitzing {Repertoire de Chimie, t. iii. p. 278. faris, 1838.) has described and figured the plant which forma in a
solution of emetic tartar.



370 ELEMENTS OF MATERIA MEDICA.

CoMP-:. Triox.—The composition of lartaric acid is as follows :

—

^toms. Eq. Wt. Per Cent. Berielitis. I Moms. Eq. Wt. Per Cent.
Carbon 4 24 3fi-3(i 35i)fc0 | Anhydrous Tar- J , .„ „
Hydrogen 2 2 303 3 P07 I taric Acid j

^
"" ''°

Oxygen 5 40 COGl 60 2J3 | Water 1 9 12

^:ST^"l-> «« i«o-"« «»««• |'^[SS'''"1-' « >««

Liebig regards the equivalent weight of the acid as double that above assumed

;

and the acid, therefore, is considewed as a bibasic one, inasmuch as, on that hy-
pothesis, it saturates two equivalents of base. Fremy's researches, above referred

to, tend to support this view.

Impurity.—The only adulteration practised on this acid is the mixture of its

powder with bilartrate of potash. This fraud may be detected by the difficult

solubility in water of the bitartrate, and its yielding, on incineration, carbonate of
potash (known by the tests hereafter to be described). The tests of the purity of
the acid, given by the London and Edinburgh Colleges, are as follows:

—

"Totally soluble in water. The solution throws down bitartrate of potash from any neutral

salt of potash. Whatever is precipitated from this solution by acetate of lead, is dissolved in

diluted nitric acid."

—

Ph. L.

A precipitate insoluble in nitric acid would indicate the presence of sulphuric

acid or a sulphate.

"When incinerated with the acid of the red oxide of mercury, it leaves no residuum, or a mere
trace only."—FA. Ed.

This test is devised to detect any fixed substance, and might be used to recog-

nise the potash, if bitartrate of this alkali had been present.

Physiological Effects.—The effects of tartaric acid, in small doses properly

diluted, are those of a refrigerant. (See p. 200.) It reduces febrile heat, diminishes

excessive vascular action, allays thirst, checks excessive perspiration, and perhaps

also a too copious secretion of bile. It appears to promote the action of the ab-

sorbents, to increase the secretion of urine (see p. 206), and to act gently on the

bowels. It possesses the tonic properties of the mineral acids (see p. 215) in a

very slight degree only, if at all. Its continued use very readily disturbs the

digestive process. Some doubt exists as to the effects o^ large doses of the acid.

According to Dr. Christison, [Treatise on Poisons, p. 208, 3d ed.) it may be

taken in very considerable quantities, without injury. Six drachms have been

taken in twenty-four hours, without inconvenience. Hommer, however, asserts

that when it is injected into the veins, it is scarcely less poisonous than oxalic

acid. [Ibid.)

Uses.—Tartaric acid may be used as a cheap substitute for citric acid or lemon

juice, in the formation of acidulous refrigerant drinks, for febrile and inflammatory

disorders. It is, however, rarely employed for this purpose. Its common medi-

cinal use is in the preparation of effervescing compounds, with the alkaline carbo-

nates, especially with bicarbonate of soda.

EFFERVESCING TARTRATES.—The following are the relative proportions of tar-

taric acid and alkaline carbonates for preparing effervescing draughts:

—

20 grs. of the Crystals of Tartaric Acid are saturated by—
Crystallized Bicarbonate of Potash 27 grains.

Carbonate of Potash of Commerce 22 "

Hydratcd Sesqnicarbonate of Ammonia . . . . 15^ "

Crystallized Carbonate of Soda 38| "

Sesquicarbonate of Soda of Commerce .... 22 "

The most commonly used eff'ervescing tartrate is that made with sesquicarbonate

of soda. (See Sodce Sesquicarhonas and Sodce Tartras.)
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10. AC'IDUM BENZO'ICUM, L. E. D. (U. S.)—BENZOIC ACID.

History.—This acid was described in 1608 by Blaise de Vigenere ; but it

seems to have been known to Alexander Pedemonlanus in 1560. The acid ob-

tained by sublimation is frequently denominated Flmcers of Benjamin [Flores

Benzoini).

Natural History.—Benzoic acid is peculiar to the organized kingdom.

It exists ready formed in certain ve{relablc substances (as the balsams), and is readily pro-*
duced in some olbers by the action of exterior agents (;is beat, air, acids, and alkalis). " it is

formed by the oxidation of hydruret of ben/iilc in the air, and by the decomposition of n)any
compounds of benzulc, and of hippuric acid and amygdaline by oxidizing reagents" (Licbig).

It is also produced by the action of potasii on cinnamon and some other oils (Mulder). It is

readily obtained from, and was formerly supposed to exist in, certain animal substances, (as

the urine of herbivorous animals), which are now known not to contain it, but yield it only
by the decomposition of some of their proximate principles. The benzoic acid procured from
tiie urine of horses is not originally contained in that liquid, but is produced by the decom-
position of hippuric acid, which is readily converted into benzoic acid. TIjus, if the urine of
the horse or cow be left to itself for u long time, or evaporated at a boiling temperature, it yields

not a trace of hippuric acid, but only benzoic acid.

Preparation.—All the British colleges give directions for the preparation of
this acid.

The London College orders of Benzoin, Ib.j. Put the benzoin in a proper vessel placed on
sand, and, the heat being gradually raised, sublime until nothing more rises; press that which
is sublimed, wrapped in bibulous paper, and separate it from the oily part. Afterwards again
sublime it.

The directions of ihe Edinburgh College agree with these, except that they order "any
convenient quantity" of benzoin to be used, and " a glass-matrass" to be employed in the manu-
facture.

The process of the Pufc/in College is as follows:—Benzoin, five parts; Lime, fresh burnt;
Muriatic Acid, of each, one part; Water, two hundred parts. Triturate the Benzoin with
the Lime, then boil the mixture in one hundred parts of Water ; suffer the vessel to rest, and
pour off the liquor when cold. Boil the remainder in seventy parts of water, and again pour
off the cold liquor. Evaporate the mixed liquors to one half, filter them through paper, and
to the liquors, when cold, gradually add the Muriatic Acid. Lastly, having decanted off the

supernatant fluid, dry with a gentle heat the residual powder, previously washed with a small
quantity of cold water ; pass it into a proper vessel, and with a slow fire sublime the benzoic
acid.

[The U, S. Pharmacopoeia directs the admixture with sand before sublimation, and the process
is that of the L. and E. Ps.]

The process of the Londo?i and Edinburgh Colleges is the simplest, and, I

believe, the most economical. The following is the method practised at Apothe-
caries' Hall, London :—" The better kind of benzoin is most economically em-
ployed : it may be put into an iron pot, set in brickwork over a proper fire-place

:

the sublimate is most conveniently received into a large wooden box, lined with

paper, communicating with a conical iron or tin-plate neck with the subliming
pot. The first product may be sublimed a second time in the same apparatus :

and, by conducting the process rather rapidly, the acid condenses in beautiful

prismatic crystals, somewhat elastic. If slowly sublimed it is more scaly. By
this process of sublimation good benzoin yields 10 to 12 per cent, of acid con-
taminated by empyreumatic oil ; and which, when pressed between folds of blot-

ting-paper, and again sublimed, is reduced to the proportion of 8 or 9 per cent,

of the purified acid." (Brande, Manual of Chemistry^ p. 1153, 5th edit.) The
simplest method of procuring it is by putting coarsely.powdered benzoin into an
earthen pot, over which is placed a cone of thick brown paper or pasteboard, and
applying a moderate heat : the acid sublimes into the cone, and there condenses.
Some employ, as a substitute for the cone, a house, as it is termed, made of paste-

board and laths, and lined with loose sheets of blotting-paper, which are renewed
every time of use. The oil produced in sublimation is, for the most part, formed
during the process.
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Mohr^ gives the following directions for preparing it :—Benzoin, in the form

of a coarse powder, either alone ornnixed with an equal weight of sand, is spread

upon the bottom of a round vessel, of cast plate iron, eight or nine inches in dia-

meter, with the sides about two inches high. A sheet of dry bibulous paper is

stretched tightly over the opening, and fastened to the sides of the vessel by a
little paste. A hat made of thick paper, and of the common form of a man's
hat, is made to cover the whole, and tightly tied to the si'des of the vessel by a
strong string. The vessel is now placed upon sand spread upon an iron plate, be-

low which a fire is kept for three or four hours. The vapours of the sublimed ben-

zoic acid pass readily through the pores of the bibulous paper, and are deposited

in crystals upon the hat; the crystals are prevented from falling back into the

iron vessel by the paper which closes its opening.- Moreover, the paper absorbs

the oil which sublimes with the acid. •

Scheele's process, adopted by the Dublin College^ is, I believe, seldom fol-

lowed. By boiling benzoin and lime with water, a soluble henzoate of lime is

formed. Muriatic acid is then added to the concentrated solution, by whicH
benzoic acid is precipitated, while chloride of calcium (in solution) and water
are formed. The precipitated benzoic acid is then sublimed. The acid obtained

by this process is said to be whiter and purer (being free of empyreumatic oil)

than that procured by sublimation only. Carbonate of soda is sometimes sub-

stituted for lime in the above process, by which a soluble benzoate of soda is

obtained.

PfiorERTiEs.—As met with in the shops, benzoic acid occurs in the form of

soft, light, feathery white crystals, or scales, which are flexible, transparent, and
of a mother-of-pearl lustre, having a sour, warm taste, but no odour when pure.

It readily fuses and volatilizes, its vapour being exceedingly irritating to the air-

passages. It is combustible, burning with a bright yellow flame. It is very so-

luble in about two hundred parts of cold water, dissolves in about twenty-five

parts of warm water, and is very soluble in alcohol.

Characteristics.—Benzoic acid is readily distinguished from other acids by its

light and feathery crystals, its fusibility, volatility, odour of its vapour, and by
the characters of its soluble salts. Thus the benzoate of ammonia produces,

with the sesquisalts of iron, a pale red precipitate (benzoate ofiron)^ and with the

nitrate of silver, acetate of lead, nitrate of mercury, and supernitrate of bismuth,

white precipitates (benzoates) of the respective m.etals.

Composition.—The following is the composition of this acid :

—

Ultimate constituents. Hypothetical constitution.

Atoms. Eq. Wt. Per Ct. Dumas. Atoms. Eq. Wt.

Carbon ]4 84 74 3 74-7 Benzule I 105
Hydrogen 5 .... 5 44 .... 4-3 Oxygen 1 .... 8
Oxygen 3 ... 24 .... 21-3 .... 210

Anhydrous Henzoic Acid 1 ....113 1000 1000 I
Anhydrous Benzoic Acid. . 1 113

The crystallized acid contains one equivalent or 9 parts of water (Bz -{- aq.)

=i 122.

Benzule or Benzoyle is the hypothetical radical of benzoic acid. It consists of C'* H'^ O".

Laurent discovered a cryslallizable substance, which he termed benzule, but which Liebijj calls

benzile. It has the composition of the hypothetical radical benzule. Oil of bitter almonds is

the hydruret of benzule. (C'-* H" O'.)

Purity.—Good benzoic acid has the following properties:—It is colourless,

and is sublimed entirely by heat [Edinb. Pharm.) When cautiously heated, it

totally evaporates with a peculiar odour. It is sparingly soluble in water, but

plentifully in rectified spirit. It is entirely dissolved by solution of potash or

1 Ann. der Pharm. x'lx. p. 178; also, Pharmaceutischcs Central-Blattfur 1839, p. 233; and Liebig, in Turner's

Elements of C/iemistry, 7-h edit. p. 781.

2 For some practical remarks on the preparation of this acid, see Euler and Herberger, in Pharmaceutisches

Central-Blattfur 1840, p. 166.
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lime-water, and is precipitated from its solution by hydrochloric acid (PJuin?i,
Loncl.)

Physiological Effects.—The local action of benzoic acid is that of an acrid.

When swallowed it occasions a sensation of heat and acridity in the back part of
the mouth and throat, and heat at the stomach. The inhalation of its vapour
causes violent coughing.

When taken into the stomach benzoic acid becomes absorbed, and operates on
the general system as a stimulant, whose influence is, however, principally directed
to the mucous surfaces, especially the aerian membrane. According to Dr. Alex-
ander Ure,* hippuric acid (C'^ NH^ O" -f Aq.) is found in the urine two hours
after taking benzoic acid, while not a trace of uric acid is recognisable. This
effect does not always take place. I have found it produced readily in a rheu-

matic subject.

Uses.—Benzoic acid is a constituent of the Tlnctura Camphorce Composita ;

otherwise it is but little employed in medicine. It is sometimes employed in

chronic bronchial affections. I have repeatedly tried it, but have seldom seen
benefit result from its use. 1 have more frequently seen it augment than relieve

the cough. Dr. A. Ure has suggested the employment of benzoic acid, or a ben-
zoate, in the gouty diathesis, to prevent the formation of the tophaceous concre-
tions commonly called chaUc stones^ and which consist of urate of soda. Dose,
grs. v. to 9j.

11. CREASO'TON, L.-CREASOTE.
Creasotum, E. (U. S.)

(An Oxy-hydro-carburet
; prepared from pyroxilic oil, £.)

History.—This substance was discovered a few years since by Reichenbach,
who termed it Creosote (from x^soig, flesh, and Cw^w, I preserve,) or the flesh-pre-
server, on account of its antiseptic property. Its name is sometimes written Creo-
sote, or Kreosote.

Natural History.— It is an artificial product ,• and is obtained by the destruc-

tive distillation of organic substances. It is found in pyroligneous acid, in tar, in

Dippel's oil, in wood smoke, and empyreumatic waters.

Preparation.—The preparation of creasote is a very troublesome and tedious

process. The following concise abstract of it is taken from Turner's Elements of
Chemistry (5th ed. p. 872). Those portions of the oil (called in the Pharma-
copoeia pyroxilic oil) distilled from wood-tar, which are heavier than water, are

first freed from adhering acetic acid by carbonate of potash, and, after separation

from the acetate, are distilled. A little phosphoric acid is mixed with the product
to neutralize ammonia, and another distillation resorted to. It is next mixed with

a strong solution of potash, which combines with creasote, allows any eupion

which may be present to collect on its surface, and by digestion decomposes
other organic matter: the alkaline solution is then neutralized by sulphuric acid,

and the oil which separates is collected and dis'tilled. For the complete purifica-

tion of the creasote^ this treatment with potash, followed by neutralization and
distillation, requires to be frequently repeated.'' The oil from which creasote is

prepared, is that obtained by the distillation of wood-tar, and is either imported
from Stockholm, Archangel, and America, or is made in the manufacture of pyro-
ligneous acid.

Properties.—Pure creasote is colourless and transparent; and has a high refrac-

tive power, and an oleaginous consistence. Its odour is that of smoked meat, its

taste burning and caustic, its sp. gr. 1'037 at 68° F. It boils at 397° F. ; and is

fluid at —16-6° F. It is combustible, burning with a sooty flame. It absorbs
chlorine, and is resinified by it. Nitric acid is decomposed by it, with the evo-

» Proceedings of the Roynl Medical and Surgical Society, in the London Medical Gazette, N. S. vol. 1840-41,

p. 735; also, Pharmaceutical Transactions, No. I, p. 24. Lond. 1841.
» For farther details I must refer to Dumas' Trait& de Chimie; the Jinn, de Chim. et Physiq. t. 57, 1834; and

Cozzi, in tlie Journal de Pftarmacie, t. Axviii. p. 629.
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lution of nitrous fumes. Sulphuric acid in small quantity reddens, and in large

quantity blackens it. Potassium decomposes it, with the evolution of gas (hydro-
gen?) and the formation of potash, wiiich combines with some inspissated crea-

sote. It is soluble, in alcohol, ether, sulphuret of carbon, eupion, naphtha, acetic

acid, and acetic ether. It dissolves resins, various colouring matters (as of cochi-

neal, saffron, and madder), and some salts (as the acetate of potash). It has very
little action on caoutchouc, and does not possess any acid or alkaline reaction on
test paper. Mixed with water, it forms two combinations: one is a solution of
1'25 parts of creasote in 100 of water ; the other, on the contrary, is a solution of
10 parts of water in 100 of creasote.

It coagulates the albumen of eggs and of the blood. Concentrated albuminous
liquids are immediately coagulated by it; diluted ones, gradually. Fibrin is not

altered by it. It is powerfully antiseptic with respect to meat and fish. Tar,
smoke, and crude pyroligneous acid, owe part, if not the whole, of their antiseptic

properties to it. According to Mr. J. R. Cormack,
(
Treatise on Creasote. Edin-

burgh, 1836.) the only essential part of the mummifying process practised by the

ancient Egyptians was the application of such a heat as would first dry up the

body, and then decompose the tarry matters which had been previously intro-

duced, and thus generate creasote.

A patent has been taken out by Mr. Flockton, for the preservation of wood, »fec., by creasote.
The liquid actually used under this patent is the impure oily liquor obtained by distillation from
tar, and in which old iron has been digested, so that it is a mixture of various volatile oils and
acetate of iron.

Characteristics.—The odour of creasote is its most characteristic property. To
this must be added its combustibility, its oleaginous appearance, its complete solu-

bility in acetic acid and caustic potash, and its action on albumen before men-
tioned.

Impuritv.—Creasote, when pure, is perfectly colourless ; but that met with in

commerce has frequently a more or less brownish tinge. Rectified oil of tar, cap-
nomor, and a substance like almond oil, are substances which have been mixed
with it. (Cormack, op. cit.) These impurities are readily detected by mixing
separate portions of the suspected liquid with acetic acid and caustic potash : pure
creasote is completely soluble in these fluids; not so the adulterated. Capnomor
is similar to creasote in many of its physical and chemical properties, and is fre-

quently associated with the creasote of the shops.

Composition.—Ettling (Ann. de Chimie, liii. p. 333.) analyzed creasote which
was supposed to contain three per cent, of water. Making allowance for this im-
purity, its composition, as determined by this chemist, is nearly as follows:

Jltoms. Eq. Wt. Per Cent.

Carbon 14 84 77-42
Hydrogen 9 9 8-12
Oxygen 2 16 1446

Creasote 1 109 100-00

At present, however, the equivalent of creasote must be considered as uncertain,

gince no definite compound of this substance has been analyzed, by which the

combining proportion could be ascertained.

Physiological Effects, a. On Vegetables.—Plants moistened with creasote

water fade and die. (Miguet, Recherches sur la Creosote^ 1834.) The injurious

effects of smoke on vegetation are probably to be referred principally to the crea-

sote which it contains.

/3. On Animals generally.—Insects (as flies), spiders, and small fishes, die in two
minutes after their immersion in water containing a few drops of creasote suspended
in it. According to Mr. Cormack, the effects of creasote on dogs are remarkably
similar to those of hydrocyanic acid, and are much less apparent when this sub-

stance is injected into the carotid arteries than into the veins. When thrown into
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the latter it suddenly stops the heart's action and causes hurried respiration, one

or two convulsive tits, shrill cries, and death. Injected into the carotid artery it

produces coma. Introduced into the stomach it gives rise to dimness and fi.xation

of the eyes, vertigo, and coma : when given in large quantities it also affects the

heart. (Cormack, op. cit. p. 66, et seq.) Corneliani [Jour. Cheiu. Med. t. ii. ser.

10; and Brit, and For. Med. Rev. vol. i. p. 265.) and Miguet have observed in.

flammation of the gastro-intestinal mucous membrane of dogs poisoned by creasote,

but which survived some lime after its administration.

y. On Man.—Creasote operates locally as an irritant and caustic. Applied to

the skin it causes heat, redness, and the destruction of the cuticle, which comes

away in the form of furfuraceous scales. On the tongue it produces a painful

sensation. Dropped into the eye it occasions acute pain. Placed in contact with a

suppurating surface it whitens the part, like nitrate of silver. Swallowed m large

doses it causes vomiting and purging. The caustic effect of creasote dep'ends on

its union with albumen.

Unless largely diluted, it occasions, when swallowed, heat in the pharynx, oeso-

phagus, and stomach. Small doses, as one or two minims, produce in most indi-

viduals no other unpleasant effect than that just mentioned. Larger doses give rise

to nausea, vomiting, vertigo, headache, and heat of head. Dr. Elliotson [Medico.

Chirur. Trans, vol. xix.) knew a lady who increased the dose of creasote to forty

drops before it disagreed : the addition of a single drop beyond this produced ex-

treme giddiness, insensibility, and vomiting, followed by headache for several days.

When given in moderate doses it does not affect the bowels ; so that, as Dr. Elliot-

son has observed, " aperients are as requisite as if it was not taken." When,
however, the dose has been considerably augmented, diarrhoea or even dysentery,

has been produced. (Cormack, op. cit. p. 93.) The influence of creasote on the

urinary organs is sometimes very marked. Dr. Macleod [Lond. Med. Gaz. vol.

xvi. p. 699; and vol. xvii. p. 653.) was, I believe, the first who noticed that the

urine acquired a blackish colour by the use of it. A similar effect is referred to

by Dr. Elliotson. .In some cnses creasote is recognised, by its odour, in the urine,

showing that it has been absorbed. Occasionally it increases the quantity of this

secretion, but in diabetes it sometimes has an opposite effect. In some instances

it has caused micturition and strangury, so that in its influence over the urinary

organs it bears some resemblance to turpentine. Some other effects which have

been ascribed to it require farther evidence to establish them. In the dose of two

drachms creasote proved fatal in thirty-six hours. It caused acute pain. (See

The Times of June 17, 1839. I presume the mental faculties were unaffected.)

Uses Various substances, some known to contain creasote, others supposed

to do so, have long been used in medicine, in the same diseases in which crea-

sote itself is now employed ; and, in consequence, it has been imagined that they

owe part of whatever efficacy they really possess to this substance. These re-

marks apply to Tar (Tar will be described hereafter). Soot,^ Crude Pyroligne-

' * Wood Soot {FuUgo Ligni) was formerly contained in the list of the materia medica of the British Phar-

niacopceias. It is still in use on the crintiiient, and statements of its efficacy are occasionally met with in the

periodicals. It is a mixture of distilled products from the imperfectly burnt wood and of ashes, or other fixed

matters, carried up the chimney by the current of air. It consists of a pyrogenous or empyreumatic resin

called pyretin, combined with acetic acid, which also saturates the bases (potash, lime, and magnesia) of the

nsbes which are carried up the chimney. Besides these, there are small quantities of sesquiozide of iron,

silica, and carbon. .Acetate of .Ammonia, chloride of calcium, and svlphate of lime, are also contained in soot.

Moreover, there is extractive matter, part of which is insoluble in alcohol. Lastly, to these constituents must
be added creosote. Braconnol {./Ivn. Chim. et Phys. t. xxxi. p. 37) mentions a biiter principle, which he calls

asbolin, (from aa(io\r), soot) in soot; but Berzelius [Traite de Chimie, t. vi. p 725) considers it to be a mixture

of different matters with the acid pyretine. The matters insoluble in water constitute about 044 of soot.

Formerly soot was esteemed tonic, antispasmodic, and emmenagopue. It is now principally employed, as an

external remedy, chiefly in ringworm and other analogous eruptions, and obstinate ulcers. It is employe«l

in the form of decoction (prepared by boiline; two handfuls of sooi in a pint of water for half an hour) and of

ointment (composed of a drachm of soot to an ounce of lard). The decoction has been used as an injection in

chronic cystitis, {Land. Med. Gaz. 1839-40, vol. i. p. 864 ) The Tincture of Soot, formerly in the London Phnr-

niacopccia, consists of Wood Soot, 3ij. ; Asafoetida, 3j.; and proof Spirit, fjxxxij. It is sometimes called

Soot Drops or Hysteric Mixture, and is prescribed in doScs of one or two tea spoonsful in hysteria.
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ous Acid, Aqua Binelli,^ the Empyreumatic Water of Runge and Hanke, Pyro-
thonide,3 and Animal or Dippel's Oil. To this list should be added, according to

Mr. Cormack, {op. cit.,) Mummy.
As an internal remedy, creasote has been principally celebrated, in this coun-

try, as a remedy possessing extraordinary powers of arresting vomiting. It has,

however, been greatly overrated. It is decidedly injurious in inflammatory con-

ditions and structural disease of the stomach, and frequently fails in allaying the

sickness dependent on organic diseases, as of the heart and kidneys. It is most
successful in hysterical cases, and sometimes succeeds in pregnancy. Creasote

was first employed to relieve vomiting by Dr. Eiliotson, {Medico- Chirurg, Trans.

vol. xix.) to whose paper, as well as to that of Mr. Taylor, apothecary of the

North London Hospital, {La^icet, August 15, 1835.) I must refer for cases illus-

trative of extraordinary success with it. It is regarded by Dr. Macleod {London
Medical Gazette^ vol. xvi. p. 598, and vol. xvii. p. 653.) as of doubtful efficacy

;

and hers completely failed in the hands of Dr. Paris. {Appendix to the Sth edit,

of the Pharmacologia, 1838.) Dr. Burne, {London Medical Gazelle, August
18th, 1838.) however, found it efficacious in gastro-enteritic irritation. I have

found it much more frequently fail than succeed in alleviating irritable stomach.

It sometimes relieves the chronic vomiting connected with granular disease of

the kidneys when other means fail. (See Christison, On Granidar Degenera-
tion of the Kidneys. Edinb. 1839.)

In gastrodynia or flatulence it occasionally succeeds, but is admissible in those

cases only in which local stimulants are usually found beneficial. Where both

hydrocyanic acid and creasote have been separately tried without success. Dr.

Eiliotson advises their union.

Creasote has been tried in a few cases of diabetes. In some it diminished both

the quantity and saccharine quality of the urine. (Dr. Eiliotson, Med-Chirurg.
Trans., and Professor BevuAi, Lancet, July 18, 1835.) I have tried it at the

London Hospital, but without obtaining benefit from its use.

In neuralgia, hysteria, and pulmonary diseases, it has also been used with

occasional advantage : but a more extended experience is required to establish its

efficacy in these cases.

As an external agent creasote may frequently be employed with great advan-

tage. It has been successfully applied to relieve toothache. After carefully

cleaning out the cavity of the tooth, a drop of creasote, or an alcoholic solution

of this principle, may be introduced by means of a camel's hair pencil, and the

cavity filled with cotton soaked in this liquid. As a local application to chronic

skin diseases (particularly the different forms of porrigo, impetigo, eczema) it is

of considerable value. VVhere a caustic application is required, it may be applied

undiluted ; but for other purposes it is used either in the form of ointment, or dis-

solved in water as a wash. Creasote may be beneficially used as an application

to foul and indolent ulcers. It serves the double purpose of stimulating the living

surface, (and thereby of changing the quality of actions going on in the part,)

and also of preventing the putrefaction of the secreted matters. It is sometimes

applied pure, but more commonly diluted with water. Lupus is said to iiave

healed under the employment of an ointment of creasote. (Mr. Browne, in the

London Medical Gazette, for April 7, 1838.) In hemorrhages creasote acts as

a most efficient styptic, partly in consequence of its power of coagulating albu-

minous liquids, and thereby of causing the formation of a clot, and partly by

» Aqua Binelli, or ^qua arterialis balsamica Doctoris Benelli, a once-celebrated styptic, discovered by a

physician (Dr. Binelli) of Turin, in 1797 (Dierbacli, J^euesien Entdeck. in d. Mat. Med. 2te Ausg. 1837. See also

Dr. J. Davy, Edinb. Med. and Surg. Jourv. July, ie33.)

a PvROTHONiDE, froin (TTvp, fire; and oOovri, linen,) or liquor pyro oleosus e linteo paratus, is a very popular

remedy for tooiliache and skin diseases. It is sometimes prepared by distilling rags, and is then called rag oil;

but the common mode of procuring it is to burn a cone of paper on a plate or other cold body; it is then termed

paper oil. [t has been analyzed by Herberger (Buchner, Repertorium, Bd. 32, S. 3^7). For farther particulars

concerning it, consult Merat and De Lens, Diet. Mat. Med.; Dierbach, op. cit. ; Schwartz, Pharme. Tabell. 2le

Aus.; L. Richler, jlusfiikrl. Arsneim. Supplem. Bd.
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causing contraction of the bleeding vessels. Creasole water (prepared by mixing

one part of creasote with eighty parts of water) may be applied either to bleeding

wounds and leech-bites, or introduced into the vagina in uterine hemorrhage, by
means of pledgets of lint soaked in it. There are many other purposes for which
creasote has been applied as a local agent, but which I think it sufficient merely
to name, referring the reader to the various papers and works before quoted for

farther information. It has been employed to check caries, to restrain excessive

suppuration, and to repress fungous granulations in burns and scalds ; to act as a

counter-irritant in chronic ophthalmia, in which disease it is sometimes dropped

into the eye on the same principle that nitrate of silver and other local stimulants

are used ; and to remove condylomatous and other excrescences. The inhalation

of creasote vapour is occasionally useful in relieving excessive bronchial secre-

tion. Dr. Elliotson cured two cases of chronic glanders in the human subject,

by injecting an aqueous solution of creasote up the affected nostrih (See also

Lancet, vol. ii. for 1834-5, p. 398.)

Administration.—Creasote may be given, at the commencement of its use, in

doses of one or two drops diffused through an ounce of some aromatic water by
the aid of mucilage : the dose should be gradually increased. As before men-
tioned, in one case forty drops were given with impunity: in another instance,

ninety drops were administered in less than half a day without any bad symp-
tom. (Mr. Taylor, Lancet, August 15, 1835.)

As a caustic, undiluted creasote is sometimes applied by means of a camel's

hair pencil.

Lotions, gargles, or injections of creasote, are prepared by dissolving from two

to six drops (according to the circumstances of each case) in an ounce of water.

A solution of this kind is sometimes mixed with poultices.

The inhalation of creasote vapour may be effected by diffusing a few drops of

creasote through water or a mucilaginous liquid, and breathing through this, l>y

means of the ordinary inhaling bottle (see p. 167).

Antidotes.—In a case of poisoning by creasote, the depression of the vital

powers is to be counteracted by ammonia and other stimulants. Mr. Corraack

suggests the use of chlorine, but the value of this agent has not been determined

by actual experiment. Oleaginous and mucilaginous drinks are recommended
by Corneliani, for the purpose of preventing the local action of creasole on the

mucous lining of the stomach and intestines. Vinegar does not diminish, but

according to Corneliani, increases its activity. Mr. Cormack says albumen aug-

ments [?] its poisonous operation. Bleeding is suggested by this writer, in order

to relieve the distention, and thereby to excite the contractions, of the heart.

Artificial respiration should on no account be omitted. Any inflammatory symp-
toms which may subsequently appear are of course to be treated by the usual

antiphlogistic measures.

1. MISTURA CREASOTI, Mistura Creazotce, E. (« Take of Creazote and Acetic

Acid, of each, TTlxvj.; Compound Spirit of Juniper, and Syrup, of each, f3j«;

Water, fjxiv.; mix the creazote with the acid, then gradually [add] the water,

and lastly the syrup and spirit.") Dose f 3j. to fjij. or more.

2. UNGUENTUM CREASOTI, L. (U. S.) Unguentum Creasoti, E. (Creasote,

f3ss.; Lard, 3j' rub and mix them, L. (U. S.)—Axunge, 3iij.; Creazote, 3j.

Melt the axunge, add the creazote, stir them briskly, and continue to do so as the

mixture concretes on cooling, J5^.)—It is used principally in skin diseases, as ring-

worm. The quantity of creasote may be augmented or lessened according ta

circumstances.

32*
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12. PETROLEUM, L. E. Z).—PETROLEUM, OR ROCK OIL.

Petroleum (Barbadense,) L.

(Bitumen Petroleum. Petroleum Barbadense, D.)

HisTOKY.—Herodotus [Melpomene^ cxcv.) mentions the petroleum springs of

Zacynlhus (now called Zante) more than 400 years before Christ. Plutarch, in

his life of Alexander, speaks of a lake of naphtha at Ecbatana (now Hamedan),
in Media. The substance known to mineralogists as petroleum is the black

naphtha (vatp^a (xgXaiva) of Dioscorides (lib. i.,) the hituQne?i liquidwm of Pliny

(lib. XXXV.)

Natural History.—There are two varieties of liquid bitumen or mineral oil

:

one is transparent or nearly colourless, or only slightly yellow, and when burnt

leaves no residuum ; the other is thick, of a reddish brown colour or blackishj and
leaves, after combustion, a black coal. The first is called naphtha (a Chaldcean

word); the second petroleum [irom petra, a rock ; and oleum^ oil) or rock oil, be-

cause it is frequently found exuding in the form of an oily liquid from rocks.

Both kinds are supposed to be produced by the decomposition of organic (vege-

table) matter, for they are always found in Neptunian rocks, and they appear

.sometimes to be one of the products of the decomposition of coal. (Berzelius,

Traite de Chwi. t. 6""^.) From the investigation of Drs. Christison and Gregory,
(^Trans. of the Roy. Soc. Edinh. vol. xiii. p. i.) it appears probable that some
varieties of petroleum, as that of Rangoon, are products of destructive distillation

,

since they contain paraffine and eupion, substances obtained from organic bodies

by heat.

Petroleum is found in this country at Ormskirk, in Lancashire, at Colebrook

Dale, and at St. Catharine's Well, near Edinburgh. In France it is produced at

the village of Gabian in Languedoc, and hence it was termed Oleum Gabiamnn.
It is also found in various other parts of Europe, especially in Italy. In the

United States of America it is met with in various places : that from the shore of

Seneka Lake in New York is called Seneka oil. Several of the West India

Islands, especially Barbadoes and Trinidad, yield it. The Barbadoes petroleum

(^Petroleum Barbadense, L. D.; Pisselceum Indicum, Dale) is commonly termed

Barbadoes Tar, or Barbadoes Naphtha. Mr. Hughes {The Natural History

of Barbadoes, p. 50. Lond. 1750.) speaks of two kinds of it; one of a dirty

black, inclining to a green, issuing from some hills in St. Andrew's and St.

Joseph's parishes ; and one of a blacker colour, in St. Joseph's parish. That
imported by Mr. Clarke professes to be the produce of the springs on Mount Hall

estate, in Barbadoes. In various localities of Asia, petroleum is met with in great

abundance.

Extraction.—Mr. Hughes says that the mode of procuring the green tar of

Barbadoes is to dig a hole or trench in, or very near, the place where it oozes out

of the earth. This by degrees becomes filled with water, having a thick film or

cream of this liquid bitumen swimming upon the surface ; from whence it is

skimmed ofi:', and preserved in earthen jars or other vessels. The most conve-

nient season for gathering it is in the months of January, February, and March.
Properties.—Barbadoes petroleum, at ordinary temperatures, has the consis-

tence of treacle ; its colour is reddish brown or blackish ; its odour and taste are

bituminous. It floats on water : is combustible, yielding a thick black smoke, and
leaving a carbonaceous residuum. It is insoluble in water.

Composition.—The ultimate constituents of Barbadoes petroleum are carbon

and hydrogen, with small quantities of oxygen and nitrogen. The latter proba-

bly are accidental.

By distillation, fiive parts by measure yield rather more than four parts of a
yellow oily fluid, somewhat similar in appearance to the liquid carbo-hydrogen

obtained in the manufacture of oil-gas, but dissimilar to naphtha. The residuum
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in the retort is a substance analogous to asjyhaltum. It yields by destructive dis-

tillation traces of ammonia. Some kinds of petroleum contain parafline and
eupion.

Physiological Effects.—Petroleum possesses stimulating properties, which

are principally observed in its efTects on the organs of secretion (the skin, the

kidneys, and the mucous membranes), the activity of which it promotes : hence

it has been called sudorific, diuretic, expectorant, &c. It becomes absorbed, and
in this way probably acts topically on the secreting organs ; for Mr. Hughes ob-

serves, that when a horse " that has been dosed with it begins to be warm upon
his journey, the rider will smell the tar strongly." It is said to be an excitant

to the lymphatic vessels and glands.

Uses.—As an internal remedy it is employod in chronic pulmonary affections

(as winter coughs, old asthmas, &c.), in obstinate skin diseases (as lepra i)soriasi8,

and impetigo), and against tape-worm. Mr. Hughes says it is used in paralytic

and nervous disorders.

As an external agent it is applied to obstinate ulcers, as lupus and cutaneous

diseases, and is employed as a stimulating liniment in chronic rheumatism, para-

lysis, and chilblains.

Administration.—The dose of Barbadoes petroleum is a small tea-spoonful

given in any convenient vehicle (as some aromatic water, tea, or spirit). The
quantity should be gradually increased. An ounce has been taken in the day
without any inconvenience.

13. SUC'CINUM, L. D. fU. S.)—AMBER.

History.—Amber was known to Thales of Miletus, 600 years before Christ.

He was the first who noticed that, when rubbed, it acquired the power of attract-

ing light bodies. Hence arose the term electricity, from rjXixr^ov, amber, Theo-

phrastus {T>e Lapidibus.) also mentions this property.

Natural History.—Amber is found in different parts of the world. The
principal portion of that met with in commerce comes from the southern coasts

of the Baltic, in Prussia, and is cast on shore between Konigsberg and Memel.

It is supposed to be disengaged, by the action of the sea, from beds of lignite.

The vegetable origin of amber is shown by various facts. It is usually asso-

ciated with substances (bituminous wood, coal, &c.) known to be derived from

plants. Externally we observe on it various impressions of the branches and

bark of trees; and enclosed in it are insects and parts of plants (as the wood,

leaves, flowers, and fruit). According to Sir David Brewster, {^Edinburgh Plii-

losojikical Journal, vol. ii.) its optical properties are those of an indurated vege-

table juice. From these circumstances, as well as from its chemical composition,

amber is supposed to have been a resinous exudation from some tree. Now, as

the wood, leaves, blossoms, and fruit of some coniferous plant are found in amber,

this plant has been supposed to be the amber tree : and a microscopic examina-

tion of the wood leads to the conclusion that the amber tree is a species, though

probably an extinct one, of the genus Pinus, closely allied to P. balsamea.* On
chemical grounds, however, Liebig (Turner's Elements of Chemistry, 7th edit,

p. 1050.) suggests that it is a product of wax, or some other substance allied to

the fats or fixed oils ; since succinic acid is formed by the oxidation of stearic

and margaric acids.^

Properties.—It occurs in irregular shaped pieces, usually flat and somewhat
rounded at the sides. Its colour is yellowish white {succinum album), yellow

[succinum citrinum) or reddish {succinurn rubrum). It is usually translucent,

sometimes opaque or transparent : it is tasteless and odourless. Its sp. gr. is

» Hope, On Succinic Insects, in Trans. Entom. Soc, vols. i. and ii. See also Sendelius, Historia Succinorumt
Lips. 174-2.

a For farther details respecting the Natural History of Amber, consult John's JVaturgeschichte d. Suciens,
Coin. 1816; and Graftenhauer's Histoire J^aturelle, chimique, et technique, du Succin. Paris, 18'24.
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about 1'07. It is brittle, yields readily to the knife, has a conchoidal vitreous or
resinous fracture, and becomes negatively electrical by friction : it contains various
insects which, apparently, must have become entangled in it while it was soft and
viscid. (For an account of these, consult Mr. Hope's paper before quoted ; also

Burmeister's Manual of Entomology^ p. 574.)
Heated in the air, amber fuses at about 550° R, then inflames, and burns with

a yellow flame, emitting a peculiar odour, and leaving behind a light shiny black
coal. It cannot be fused without undergoing some chemical change. It evolves
water, volatile oil, and succinic acid : the residual mass is termed colophonium
succini. By destructive distillation in a retort or alembic, amber yields first an
acid liquor (which contains succinic acid and acetic acids), then some succinic

deposits in the neck of the retort, and an empyreumatic oil {oleum succini) comes
over, at first thin and yellowish, afterwards brown and thick : towards the end of
the operation a yellow light sublimate is observed in the neck of the retort ; this

is called, by Berzelius, crystallized pijretine ; by Vogel, volatile resin of amber ;

by Gmelin, amber-camphor. An inflammable gas is evolved during the whole
time of the operation.

Composition.—The ultimate constituents of amber are Carbon, Hydrogen,
and Oxygen. The proximate principles are, a Volatile Oil, two Resins, Succinic
Acid, and a Bitumiiious substance.

Ultimate Constituents.

Brassier. Ure.

Carbon 80-59 70-68
Hydrogen 7-31 1162
Oxygen 6'T3 777
Ashes (silica, lime, and alumina) 3'27

Amber 97-90

Proximate Constituents.

{Berzelius.)

Volatile Oil.

Two Resins.
Succinic Acid.
Bitumen.

Amber.

According to Hiinefeldt, hydrochloric acid extracts from amber, besides suc-

cinic acid, another acid, very similar to melliiic acid.

The volatile oil ha.s a strong but agreeable odour. The resins are soluble in

both alcohol and ether : if an alcoholic solution of the two resins be prepared by
heat, and then allowed to cool, one of the resins deposits. The bituminous matter
constitutes the principal part of amber: it is insoluble in alcohol, ether, the oils

both volatile and fixed, and alkaline solutions.

Characteristics and Purity.—The resins copal and animi are sometimes sub*

stituted for amber. They may be distinguished by the difference in their colour

and fracture, and by their not emitting the peculiar odour of amber when thrown
upon hot iron. {United States Dispensatory.) They do not yield succinic acid

when submitted to distillation. Copal, during its combustion, is constantly falling

in drops ; and by this character may be distinguished from amber. (Kidd's

Outlines of Mineralogy, vol. ii. p. 38. Oxford, 1809.)

Physiological Effects.—Amber was formerly celebrated as a stimulant and
antispasmodic. It probably possesses little or no medicinal power.

Uses.—It is not employed as a medicine in this country. It was formerly used

in chronic catarrhs, amenorrhoea, hysteria, &c., and was given either in the

form of powder, in doses of from ten grains to a drachm, or in that of tincture,

a formula for which is contained both in the French Codex and Prussian Pharma-
copceia.

I. OLEUM SUCCINI, L. D. (U. S.) Oil of Amber.^The following are the direc-

tions for the preparation of this oil :

—

The London College orders Amber to be put into an alembic, so that an acid liquor, an oil,

and a salt, contaminated with the'oil, may distil in a sand-bath, with a heat gradually increased.

Afterwards let the oil distil again, and a third time.

The Dublin College directs, of Amber reduced to a coarse powder, Pure Sand, of each one
part. On the application of heat gradually increased, an acid liquor, oil and an acid in the crys-

tallized form, will distil over. The latter should be received on bibulous paper, and exposed
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to strong pressure to expel the oil, and again sublimed. By filtration throogh bibulous paper, the

oil may be obtained separate from the acid liquor.

[Th^J. S. P. directs to take of Amber in powder any quantity. Put the Amber, previously

mixcc^Bth an equal weight of sand, into a glass retort, which is to be only half filled, then dis-

til by iffians of a sand-bath, with a gradually increasing heat, an acid liquor, an oil, ond a concrete

acid impregnated with oil. Separate the oil from the other matters, and keep it in welLslopped

bottles.

To obtain Oleum Succini Rectificatum, Rectified Oil of Amber, the same authority directs

Oil of Amber, a pint; -Water, six pints. Mix them in a glass retort, and distil until four pints of

the water shall have passed with tlie oil into the receiver; then separate the oil from the water,

and keep it in well-stopped bottles.]

The following mode of preparing this oil I have seen practised by an experienced

manufacturer:—The amber is distilled in a large iron still or retort, set in brick-

work over a proper fire, and connected with an earthen globe, which opens into

an old oil jar for a receiver. Three distilled products are obtained ; impure suc-

cinic acid, called volatile sdlt of amber; an aqueous liquor, termed volatile spirit cf
amber^ consisting of water, acetic and succinic acid, and pyrogenous oil ; and

volatile oil of amber. The residue in the retort is a kind of pitch, and is called

English asphalt. The oil is afterwards rectified by distillation in an iron pot, to

which an earthen head is adapted. A very gentle heat suflices for re-distillation.

Scrapings of Copal and the resin Dammar are frequently substituted for amber.

They yield no succinic acid, but a volatile oil scarcely distinguishable from genuine

oil of amber.

Volatile oil of amber, when fresh drawn, has a pale yellowish colour, which

deepens by age, and a strong and remarkable, but agreeable odour. It is a power-

ful local irritant. When rubbed on the skin, it acts as a rubefacient, and is some-

limes employed in liniments in rheumatism and paralysis. Taken internally, it

operates, like most other empyreijmatic oils, on the nervous system, and is used

as a stimulant, antispasmodic, and emmenagogue, in hysteria and amenorrhcea.

The dose is from ten to fifteen drops. It is a constituent of the Tiiictura Ammonice
composita (see p. 288), which is made in imitation of Eau de Luce, the history of

which has been fully detailed by Beckmann. [History of Inventions and Dis-

coveries, vol. iv. p. 595, 2d edit. Lond. 1814.)

Artificial Musk {Moschus artijicialis ; Moschus factitius) is prepared by adding gradually

f oiijss. of concentrated nitric acid to f 3j. of oil of amber, in a large glass tumbler. When
the acid is not of sufficient strength, its action must be assisted by heat. The oil is gradually

resinified at the expense of the oxygen of the acid, nitrous fumes being evolved. An orange

yellow resin, having a peculiar musky odour, is obtained; which is to be well washed with

water, to remove all traces of acid. Artificial musk is reputed antispasmodic and nervine, and
has been employed in whooping-cough and low nervous fevers. A tincture of it (Tinctura

Moschi artijicialis) is prepared by dissolving 3j. of artificial musk in f 3x. of rectified spirit.

The dose is f 3j.

2. ACIDUM SUCCINICUM, D. Succinic Acid, or the Acid ofAmber; Sal Succini.-^

This acid is obtained in the distillation of amber. The mode of purifying it has

been already stated. It may also be procured by the oxidation of stearic and

margaric acids. It crystallizes in colourless white scales or prisms, which are

quite volatile. Anhydrous succinic acid is composed of C* H^ O^ = 50. The

sublimed acid is composed of 2 S + aq. = 109. It is soluble in water; scarcely

so in cold, but more so in boiling alcohol. It is almost insoluble in oil of

iurpenline, by which it is distinguished from benzoic acid. Succinate of ammonia
produces, with the salts of the sesquioxide of iron, a brownish red, flaky precipi-

tate (persuccinate ofiron), and, with the salts of lead, a white precipitate (^succinate

of lead). Succinic acid is said to possess stimulant and antispasmodic properties,

and to promote perspiration and urine. It was formerly employed in rheumatism,

gout, suppressed or repressed eruptions, cramps, &c. It is now never used in

medicine. The dose in which it was formerly given was grs. v. to grs. xv.
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IV. COMPOUNDS CONTAINING CARBON AND NITROGEN.

1. OLEUM ANIMA'LE EMPYREUMAT'ICUM.—EMPYREUMATIC ANIMaWdIL.

When animal substances (as bone or hartshorn) are subjected to destructive

distillation, a fetid volatile oil is obtained, which is commonly called Animal or
DippeVs Oil. That which is found in commerce is obtained in the manufacture
of bone black. (See p. 298.) It is identical in its nature with the Oleum Cornu
Cervi, or Oil of Hartshorn, formerly used in medicine. As usually met with, it

is a thick, brown, viscid oil, having a most repulsive odour.- By distillation, how-
ever, it may be rendered colourless and limpid, but is soon altered by the action

of air and light. Its ultimate constituents are. Carbon, Hydrogen, Nitrogen, and
Oxygen, It contains ammonia, and therefore has an alkaline reaction. Unver-
dorben alleges that it contains four oily salifiable bases, to which he has given the

names of odorine, a7iimine, alanine, and ammoline. Reichenbach has obtained

creasote from it, and ascribes to this principle the supposed virtues of animal oil.

Whatever may be its active principle, animal oil is undoubtedly a very powerful
agent. In large doses, it acts as an energetic poison, operating in two ways,
locally as an irritant, remotely as a narcotic. (Christison, Treatise on Poisons.)

Swallowed in moderate doses, it stimulates the vascular and nervous systems, and
is esteemed antispasmodic. It has been employed as a local agent in bruises,

gangrene, porrigo, &c. Internally, it has been used to prevent an attack of epi-

lepsy or ague, as a stimulant in low fevers, and as antispasmodic in hysteria and
other affections of the nervous system accompanied with convulsive movements.
Bremser (^Traite sur les Vers Intestin. Paris, 1824.) used Cliaberfs^dil (prepared

by mixing three parts oil of turpentine with one part Dippel's oil, and distilling

three parts) as an anthelmintic in tape-worm. The dose of animal oil is a few
drops, cautiously increased.

2. AC'IDUM HYDROCYAN'ICUM DILU'TUM, Z.—DILUTED HYDROCYANIC OR
PRUSSIC ACID.

(Acidum Hydrocyanicum. E. (fJ. S.)—Acidum Prussicuni, D.)

History.—The substance called Prussian or Berlin blue {CcBruleum Borus-
sicum seu Berolinense) was accidentally discovered by Driesbach at the com-
mencement of the eighteenth century, and various conjectures were soon offered

regarding its nature. In 1746, Dr. Brown Langrish published some experiments

made with laurel-water, in order to investigate its effects on animals. {Physical

Experiments upon Brutes. Lond. 1746.) In 1752, Macquer announced that

Prussian blue was a compound of oxide of iron, and some colouring principle

which he could not isolate ; and in 1772, Guyton Morveau concluded that this

principle was of an acid nature. Scheele, in 1782, removed some of the mystery
connected with Prussian blue, by obtaining hydrous prussic acid from it. In

1787, Berthollet ascertained this acid to be a compound of carbon, nitrogen, and
hydrogen. In 1800 and 1802, Bohn and Schrader discovered it in laurel-water.

Borda, Brugnatelli, and Rasori, first employed the acid in medicine, from 1801 to

1806. In 1815, Gay-Lussac obtained the acid in its pure anhydrous state, and
explained its composition.^

Synonymes and Etymology.— It has been denominated Prussic {Acidum
Borussicum), Zootic {Acidum Zooticum), Hydrocyanic or Cyanohydric Acid

:

the first name indicates the substance (Prussian blue) from which it was obtained,

the second refers to its animal origin, and the third indicates its constituents,

t The chemical history of hydrocyanic acid is fully detailed in Thomson's System of Inorganic Chemistry, vol.

ii. 7lh edition. The mediralhistory of it is contained in Dr. Granville's Zfis'orica/ and Practical Treatise on
this acid, 2d ed. 1820.
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hydrogen and cyanogen (so called from xuavoj, blue; and ysvmu, to produce ; be-

cause it is one of the constituents of Prussian blue).

Natural History Hydrocyanic acid is a product peculiar to the organized

kingdom. It may be readily procured from many vegetables^ more especially

those belonging to the sub-orders Amygdalece and Pomece : as from Bitter Al-

monds, Apple-pips, the Kernels of Peaches, Apricots, Cherries, Plums, and
Damsons ; the Flowers of the Peach, Cherry-laurel, and Bird-cherry ; the Bark of
the latter, and the root of the Mountain Ash. Jt is said to have been also ob-

tained from plants of other families, as from Ramnus Frangula and Ergot of

Rye. In some of the vegetables now referred to, hydrocyanic acid does not exist

ready formed, but is a product of the process by which it is obtained. This

has been fully proved in the case of the bitter almond, and is inferred in other

instances.

This acid is rarely, if ever, found in animals. One of its constituents (cyano-

gen) has, however, been detected, in combination with iron, (forming Prussian

'blue) in the urine, the menstrual fluid, and the sweat ; and with sulphur and potas-

sium in the saliva. The greenish-blue discharge of some ulcers probably depends

on the presence of Prussian blue. In one case I detected the presence of iron in

this discharge.* During the decomposition of animal matters, cyanogen is fre-

quently generated ; as when blood and carbonate of potash are calcined in an iron

pot. it has also been stated, that when cheese is exposed to the action of water

and the sun, it disengages ammonia, and if treated, in this slate, by alcohol, yields

traces of hydrocyanic acid.

Preparation.—The processes for procuring this acid are very numerous. I

shall only notice the most important of those which yield the dilute acid employed
for medicinal purposes.

a. By the action ofdiluted Sulphuric Acid on Ferrocyanide ofPotassium,—This

is the process directed by the London and Edinburgh Colleges (and U. S. P.) :

—

The London College orders of "Ferrocyanide of Potassium, 3ij. ; Sulphuric Acid, 3iss. ; Dis-

tilled Water, Oiss. Mix the acid with four fluid ounces of the water, and to these, when cooled

and put into a glass retort, add the ferrocyanide of potassium, first dissolved in half a pint of
water. Pour eight fluid ounces of the water into a cooled receiver; then, having adapted the

retort, let six fluid ounces of acid, distilled with a gentle heat in a sand-bath, pass into this water.

Lastly, add six more fluid ounces of distilled water, or as much as may bo sufficient, that 12-7

grains of nitrate of silver, dissolved in distilled water, may be accurately saturated by 100 grains

of this acid." [This process is adopted by the U. S. P.]

The Edinburgh College orders of •* Ferrocyanide of Potassium 3iij.; Sulphuric Acid, f3vj.:

Water, f 3xvj. Dissolve the salt in eleven fluid ounces of the water, and put the solution into a

matrass: add the acid, previously diluted with five fluid ounces of the water, and allowed to cool

:

connect the matrass with a proper refrigeratory : distil with a gentle heat, by means of a sand-

bath or naked gas flame, till fourteen fluid ounces pass over, or till the residuum begins to froth

up. Dilute the product with distilled water till it measures sixteen fluid ounces."

On the large scale, the distillation is conducted in a stoneware still, with a worm
refrigerator of the same material.

If it be performed in a [tubulated] retort, as directed in the London Pharma-
copoeia, an adopter should be employed. When small quantities are to be ope-

rated on, we may conveniently employ two Florence flasks (one as the receiver,

the other as the distilling vessel,) connected by a glass tube curved twice at right

angles. The receiver should be kept very cool, ice or snow being used if it can
be procured : and the heat employed in distilling should be very moderate. The
distilled liquor frequently contains a little sulphuric acid, and, by stan(3ing, de-

posits a small portion of Prussian blue. A second distillation, cautiously con-

ducted, will often separate the sulphuric acid ; but I have seen Prussian blue

formed after the hydrocyanic acid has been carefully distilled three times.

' Is the formation of cyanogen dependent on the oxidation of gelatine? Persoy states, that when gelatine is

submitted to an oxidizing agent it is susceptible of being transformed into hydrocyanic acid, ammonia, and
carbonic acid, and a small quantity of one of the fat, volatile, and odoriferous acids, the existence of which was
6«tabli8hed by Chevreul {.Brit, and For. Med. Rev. vol. xii. p. 532).
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The theory of the process, founded on the experiments of Mr. Everitt, (Lond.
and Edinb. Phil, Mag. Feb. 1835.) is as follows :—Six equivalents or 294 parts

of oil of vitriol (SO^ -f- aq.) react on two equivalents or 426 parts of crystallized

ferrocyanide of potassium (composed of four equivalents cyanide of potassium,
two of cyanide of iron, and six of water), and produce three equivalents or 384
parts of the bisulphate of potash, three equivalents or 81 parts of hydrocyanic
acid, one equivalent or 174 parts of a new salt (which I shall term the biferro-

cyanide of potassium,) and nine equivalents or 81 parts of water. The bisul-

phate and the new salt remain in the retort, while the hydrocyanic acid with some
water distil over. In the London Pharmacopoeia an additional quantity of water
is employed to assist the condensation of the acid.

MATERIALS. COMPOSITION. PRODUCTS.

( 3 ey. Walar 27 3 eq. Water 27
1 1 ra Wnter 97 5 ^ *?• Hydrogen 3 -3 eq. Hyiirocyaiiic Acid. . 81

8 eq. Cryst. |

** '"'• ^''"'^ '''
\ 3 eq. Oxygen 24... ^

Ferrocyanide { 3 eq. Cyanide J 3 eq. Cyanogen 78^-^^^**^^'

Potassium 426 | Potassium 198 < 3 eq. Petassm. 120 >..."V.v-3 eq. Potash 144

I 1 eq. Cyanide Potassium 66) \ < 1 eq. Biferrocyanide
[,2 eq. Cyanide Iron 108) \ / Potassium 174

6eq.Oilof \Qeq.Water 54 VGeq-Vi^ater 54
Vitriol 294

J 6 eq. Sulphuric Acid 240 A3 eq. Bisulphate Potash 384

720 720 720

The salt here called biferrocyanide of potassium is termed, by Mr. Everitt, the

yellow salt. I have prepared it with the greatest care, but have always found it to

be white. Gay-Lussac also says it is white. {Ann. Chim. et Fhys. t. xlvi. p. 77.)
By exposure to the air it becomes blue.

^. By the action of Hydrochloric Acid on Cyanide of Silver.—This process,

proposed by Mr. Everitt, yields an acid of uniform strength, and may be followed

when the acid is required for immediate use.

In the London Pharmacopoeia it is stated that diluted Hydrocyanic Acid may be otherwise
prepared, when it is to be more quickly used, from forty-eight grains and a half of Cyanide
of Silver, added to a fluid ounce of distilled water, mixed with thirty-nine grains and a half

of Hydrochloric Acid. Shake all these in a well-stoppered phial; and, after a short interval,

pour off the clear liquor into another vessel. Keep this for use, the access of light being pre-

vented. [This is also adopted by U. S. P., taking 51 grs. of Cyanide of Silver, and 41 grs. of
Hydrochloric Acid.]

The proportions directed by Mr. Everitt are 40 grs. of cyanide, 7 fluid drachms
and 20 minims of water, and 40 minims of dilute hydrochloric acid (sp. gr. 1*129).

This gentleman says, that practitioners could obtain an ounce of the acid, pre-

pared by this process, for one shilling, while the manufacturer could obtain .50 per

cent, profit by it.

The theory of the process is as follows:—By the mutual reaction of one equiva-

lent or 134 parts of cyanide silver and one equivalent or 37 parts of hydrochloric

acid, there are obtained one equivalent or 144 parts of chloride of silver, and one
equivalent or 27 parts of hydrocyanic acid.

MATERIALS. COMPOSITION. PRODUCTS.

leq. Cyanide Silver 134^}
^^l g^;;^^»;

•

^^
•---.•-::;:;a eq. Hydrocyanic Ad 27

1 eq. Hydro-chloric AcidJ7
j \ ^^ g^^-f^"; :

j"^ ^ ^ eq. Chloride Silver
J44

171 171 171

y. By tJie action of Hydrochloric Acid on Bicyanide of Mercury.—At Apo-

thecaries' Hall hydrocyanic acid was formerly prepared from one part of bicy-

anide of mercury, one part hydrochloric acid, (sp. gr. 1*15,) and six parts of

water. The mixture was distilled until six parts had passed over. The acid

thus obtained had a sp. gr. 0-995, and its standard strength was such, that two
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fluid-drachms of it dissolved 14 grains of the red oxide oftnercury, thereby indi-

cating a strength of about 2*9 per cent of real acid.

The Dublin College orders Prussic acid to ho prepared from Cyanurct of Mercury, 3j.;

Muriatic Acid, by measure, 5vij.; Water, by measure, 3viij. Dislil into a refrigerator re-

ceiver, eight ounces, by measure, to be kept in a well-corked bottle, in a cool ami dark
place.

The specific gravity of this acid is to the specific gravity of distilled water as 998 to 1000.

The most conveilient method of procuring concentrated or anhydrous hydro-
cyanic acid, is by the action of strong liquid hydrochloric acid on bicyanido of
mercury. The vapour should be passed over carbonate of lime, to deprive it of
hydrochloric acid ; and over chloride of calcium, to remove the water. The re-

ceiver should be immersed in a freezing mixture, consisting of ice and chloride

of sodium.

The theory of the process is as follows :—Two equivalents or 74 parts of hy-

drochloric acid react on one equivalent or 254 parts of the bicyanide of mercury,
and form one equivalent or 274 parts of the bichloride of mercury, which remain
in the retort, and two equivalents or 54 parts of hydrocyanic acid, which distil

over.

MATERIALS. COMPOSITION. PUODDCTS.

2 eq. Hydrochloric Acid... 74
j

^ «9- g^^;«=-«« ^-^
-—;::^::-2 eq. Hydrocyanic Acid 54

1 eq. Bicyanide Mercury 2o-4^ '^^ St!!"^!" o,^^'''^^''''^^^"'"--------- , „• ,, ., „^ ' '
i 1 «?• Mercury £02 ::..! eq. Bichloride Mercury 274

328
"^ 328

5. By tJie action of Tartaric Acid on Cyanide of Potassium.—This process

was proposed by Dr. Clarke, and adopted by Mr. Laming. The formula of the

latter is the following:—22 grains of the cyanide of potassium are to be dissolved

in 6 fluid-drachms of distilled water, and to ibis solution are to be added 50 grains

of crystallized tartaric acid, dissolved in 3 fluid-drachms of rectified spirit. One
fluid-drachm of the decanted liquor contains one grain of pure hydrocyanic acid.

The objections to this process (which, however, has several advantages) are

the trouble and expense of procuring pure cyanide of potassium, and the liability

of the salt to undergo spontaneous decomposition.

The theory of the process is the following:—Two equivalents or 150 parts of
crystallized tartaric acid, one equivalent or 9 parts of water, and one equivalent

or 66 parts of cyanide of potassium, react on each other, and produce one equi-

valent or 189 parts of the crystallized bitartrate of potash, which precipitates,

and one equivalent or 27 parts of hydrocyanic acid, which remains in solution.

MATERIALS. COMPOSITION. PRODDCTS.

I I eq. Hydrogen ) --;;;;;::=-l eq. Hydrocyanic Acid ... • 27
leq. Water 9] j ^^ Q^y^^^

!1
eq. Cyavogen 2G"

1 eq. Potassium .... 40 "^ 1 eq.Potash 48

, 2 eg. Dry Tart. Jicid 132 ^ I^ i eq. Crys. Bitart. Pol'h 189

1 eq. Crys. Tart. Acid 150 < 1 eq. Water 9
'

( 1 eq. Water 9 -1 eq. Water 9

lis 223 225-

Properties, a. Of Anhydrous Hydrocyanic Acid.—Anhydrous hydrocyanic

acid is a solid at 0° F., (some state at 5° F.,) having then the appearance of crys-

tallized nitrate of ammonia; it readily melts, forming a limpid, colourless liquid,

with an intense and peculiar odour ; its taste is at first cool, then hot ; at 45° its

sp. gr. is 0-7058, and at 642° 's 0-6969. In this state it is exceedingly volatile ; a

drop placed on paper freezes by its own evaporation. It unites with water and

alcohol in every proportion. At 79° or 80° F. it boils, forming hydrocyanic acid

vapour, which is combustible; and when mixed with oxygen explodes. Two
VOL. I. 33
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volumes of the vapour require two and a half volumes of oxygen gas for their

complete combustion. The products are two volumes of carbonic acid gas, one
volume of nitrogen, and one volume of aqueous vapour.

The following diagrams illustrate the composition as well as the products of

the combustion of the gaseous acid when exploded with oxygen gas :

—

Eq. Vol. Before Combustion, Jijler Combustion,

leq.

Hydro-

cyanic

Acid Yap.

= 27

2 eq.

Oxygen
= IG

1 eq.
1

Oxyg.=8|

2eq.
Oxypen= 16

]eq.
Carbonic

Acid= 22

leq.
Nifrog.= 14

leq.
Carbonic

Acid= 22

leq.
Aq_^ap.

Anhydrous hydrocyanic acid undergoes speedy decomposition. Yet Dr. Chris-

tison says he has kept it unchanged for a fortnight in ice-cold water.

(3. Of diluted Hydrocyanic Acid.—Diluted or medicinal hydrocyanic acid is

a colourless, transparent liquid, having the taste and smell of the strong acid, but

in a lesser degree. Heated in a tube it gives off a combustible vapour.

Composition.—The ultimate constituents of pure hydrocyanic acid are Carbon,

Nitrogen, and Hydrogen.

,Sioms.

Carbon 2 .

Nitrogen 1 .

Hydrogen 1 .

1. Wt,

12 ..

14 ..

1 .

Theory, Qay-Lussac.

, 44-4 44-45

. 51-9 51-85

. 3-7 3-70

Vols.

Carbon Vapour 1 or 2
Nitrogen gas 1

Hydrogen gas 1

Hydrocyanic VapourHydrocyanic Acid 1 27 100-0 10000

But it is more usual to regard this acid as a compound of hydrogen and cyanogen,

the latter substance being a bicarburet of nitrogen. On this view the composition

will be as follows:—

Cyanogen

.

Hydrogen .

Moms.
.. 1 .

Eq. Wt.

. 26 .

Per Cent.

. 96-3

. 3-7

1000

Cyanogen gaa 1

Hydrogen gas 1

Hydroeyanic Vapour- •• 2Hydrocyanic Acid 1 27 ..

Strength of the Diluted Acid.—In the London Pharmacopoeia, hydrocy-

anic acid is directed to be prepared of such a stfength that 100 grains of it will

exactly precipitate 12'7 grains of nitrate of silver dissolved in water:—the pre-

cipitate, which is cyanide of silver, should wfeigh 10 grains. Five parts of this

precipitate correspond to one of real acid. Hence the diluted acid Ph. L. con-

sists of

—

Real Hydrocyanic Acid 2-0

Water 980

Diluted Hydrocyanic Acid (Ph. L.)

.

1000

The Acidum Hydrocyanicum JPh. Ed. consists of "Hydrocyanic Acid diluted

with about thirty parts of water." Hence its per-centage composition is as fol-

lows :

—

Real Hydrocyanic Acid 3-22G
Water 96-774

Acidum Hydrocyanicum (Ph. Ed.) 100-000

The Edinburgh College gives the following directions for ascertaining its

strength :

—

" Fifty minims [of the acid] diluted with one fluid ounce of distilled water, agitated with
390 minims of solution of Nitrate of Silver [Ph. Ed,], and allowed to settle, will again give a
precipitate with 40 minims more of the test ; but a farther addition of the test, after agitation

and rest, has no effect. The precipitate entirely disappears in boiling nitric acid."



PRU83IC ACID. 387

The Acldum Prussicum Ph. Dub. contains only 1*6 per cent, of real acid.*

This discrepancy in the strength of the acid ordered in the British pharmaco-

pceias, is greatly to be regretted. Most of the acid met with in the shops of Lon-

don chemists, is stated by the label to be of" Scheele's strength." Hut as Scheele's

process* gave an acid of variable strength, this statement is by no means definite.

A manufacturer of large quantities of the acid informs me he sells, under the

name of Scheele's acid, a diluted hydrocyanic acid, which contains 4 per cent,

real acid.

Purity.— Diluted hydrocyanic acid should be perfectly colourless. Decom-
posed acid is frequently, but not invariably, coloured. It should be vaporizable

by heat: this character shows the absence of fixed impurities. The presence of

metallic matter is recognised by hydrosulphuric acid, which has no effect on the

pure acid. If the acid strongly redden litmus, it must contain some other acid,

most probably the sulphuric or hydrochloric. The presence of any foreign acid

is easily determined by the kydrargyro-iodo-cyanide of potassium. This salt is

easily formed by adding a concentrated solution of bicyanide of mercury to a so-

lution of iodide of potassium ; a precipitate of white or pearly crystalline plates

of this salt is immediately formed. If a small portion of this salt be placed in

diluted hydrocyanic acid, no change is observed unless some foreign acid be pre-

sent : in the latter event the red biniodide of mercury immediately makes its ap-

pearance. For this test we are indebted to Dr. Geoghegan. [Dublin Journal^

Nov. 1835.) Sulphuric acid may be detected by a solution of the salts of barium.

" Solution of nitrate of baryta occasions no precipitate" in the pure acid (PA.

Ed.); but if sulphuric acid be present, it occasions a white precipitate {sidphate of

baryta,) insoluble in nitric acid. Hydrochloric acid is recognised by nitrate of

silver, which forms therewith white chloride of silver insoluble in boiling nitric

acid, whereas the white cyanide of silver is soluble in nitric acid at a boiling tem-

perature. I would observe, that the presence of either of these acids is no farther

objectionable, than that it creates a difficulty in the determination of the strength

of the hydrocyanic acid ; while, on the other hand, it confers the advantage of

rendering the hydrocyanic acid much less liable to decompose. The acid pre-

pared from ferrocyanide of potassium will keep for years, (Dr. Christison has had

some unchanged for two years and a half, though it was exposed to daylight,)

owing, it is supposed, to the presence of some sulphuric acid. Mr. Barry adds a

little hydrochloric acid to all his medicinal hydrocyanic acid, in order to preserve

it. As air and light hasten, though they are not essential to, the decomposition of

the acid, they should be carefully excluded.

Characteristics.—The following are the best tests for hydrocyanic acid :

—

1. The odour.—The peculiar odour of hydrocyanic acid is well known. It

must not be confounded with the odour of the volatile oil of bitter almonds. Orfila

says, that this is the most delicate characteristic of the acid, since it is very

marked when the liquid tests give very slight indications only. But I have not

found this to be invariably the case : it depends much on the nature of the mixture

containing the acid.

2. Formation of Prussian Blue {Ferrosesquicyanide of Iron).—Add suffi-

cient caustic potash to the suspected acid to saturate it ; then a solution of some
proto- and sesqui-salt of iron: the common sulphale of iron of the shops, or the

tincture of the chloride, answers very well, since both these preparations usually

contain the two [prot- and sesqui-) salts of iron. A precipitate is thus obtained,

which is liable to considerable variation in its colour, depending on the quantity

' Barker and Montgomery'g Observations on the Dublin P/iarmacopaia. Dub. 1830.
'iScheele prepared this acid by boilitigton;ether Prussian blue, Peroxide of Mercury, and Water. Bicyanide of

Mercury was obtained in solution. Iron filings and Sulphuric Acid were then added, and the products of the

reaction were Hydrocyanic Acid, Metallic Mercury, and Sulphate of Iron. The liquor was then submiltedio
distillation.—The strength of the acid product varied with the degreeof parity of the Prussian blue.
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of potash and the quality of the ferruginous salt ennployed ; it may be yellowish
brown, or greenish, or bluish. Then add dilute sulphuric or hydrochloric acid,
when Prussian blue (ferrosesquicyanide of iron) will immediately make its appear-
ance, if hydrocyanic acid were present.

The formation of Prussian blue is thus accounted for. When potash is added
to hydrocyanic acid, water and cyanide of potassium are generated. By the re-

action of this salt on a proto-salt of iron the proto-cyanide of iron is produced,
while with a sesqui-salt of iron it forms sesquicyanide of iron. The two fer-

ruginous cyanides, by their union, constitute the ferrosesquicyanide or Prussian
blue.

The following diagram explains the reaction of nine equivalents of cyanide of
potassium on three equivalents of the protosulphate, and four equivalents of the
sesquisulphate of iron.

MATERIALS. COMPOSITION. INTERMEDIATE COMPOUNDS. PRODUCTS.

9 en Cvanide S
^'^^- ^''^«*'^»""'- • • -360 -.9 eq. Potash 432 9 eq. Siilph. of Pola^h. . . .792

-* •' _. . < 3 fl/7. Cyanogen.... 78 >
-'' -

-'-'

Cyanogen . .. .156>^
Polas.

pUlU400^«^^?;O^f,^«;;;;;;^g \4eq.S0squicyan. iron 268 ^
^^-^) "O

122iJ 1222 1222

3. Nitrate of Silver.—This is by far the most delicate test of the presence of

hydrocyanic acid. It causes a white precipitate of cyanide of silver, which is

soluble in boiling nitric acid. By this latter character cyanide is distinguished

from chloride of silver. If carefully dried cyanide of silver be heated in a small

glass tube, it evolves cyanogen gas, known by its combustibility, and the colour

(violet or bluish red) of its flame.

4. Sulphate of Copper.—This test is applied as follows:—Super-saturate with

potash, then add sulphate of copper. A greenish blue precipitate is obtained,

which, by the cautious addition of a few drops of hydrochloric acid, becomes

white, if hydrocyanic acid be present. The objections to the test arc, that the

results are not sufficiently striking, and that an inexperienced manipulator may
fail in getting any evidence of hydrocyanic acid. When excess of potash is

added to hydrocyanic acid, we obtain water, cyanide of potassium, and free pot-

ash. On the addition of sulphate of copper, hydrated oxide of copper, sulphate of

potash in solution, and white cyanide of copper, are formed. The hydrochloric

acid is added to redissolve the oxide of copper, leaving the white cyanide of this

metal.

5. Ti?icture of Guaiacum and Sulphate of Copper—If tincture of guaiacum
be added to a very dilute aqueous solution of hydrocyanic acid, a whitish preci-

pitate (resin of guaiacum) is thrown down. If now a ^qvj drops of a solution of

sulphate of copper be added, a blue colour is produced, which is rcrujered more
intense by the addition of rectified spirit. Pagenstecher, (^Quarterly Journal of
Science, vol. x. p. 182.) of Berne, first proposed tincture of guaiacum and hydro-

cyanic acid as a test for copper. I find that tincture of guaiacum and sulphate of

copper, applied as directed above, form a very sensible test of the presence of

hydrocyanic acid : but unfortunately it is not characteristic , since other agents

also develope a blue colour with it. Thus spirit of nitric ether produces a blue

colour with tincture of guaiacum.

Detection of this Acid in Cases of Poisoning.—As hydrocyaiiic acid is a

substance which readily undergoes decomposition, it is not likely to be met with

in bodies which have been interred for niany days. It has, however, been recog-

nised in one case, seven days after death, notwithstanding that the trunk had

not been buried, but had been lying in a drain. (Chevallier, Ann. cfHygiene

Publiq. ix. 337.) In recent cases the acid is readily distinguished by its odour.
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with which, in some instances, the whole body is impregnated. The tests for this

acid, already mentioned, will sometimes detect the poison in the filtered contents
of the stomach ; but the foreign matters present may, occasionally, prevent their

characteristic action. The best mode of proceeding in that case is, to introduce
them into a tubulated retort, to add some sulphuric acid to neutralize any ammo-
nia which might be generated by the process of putrefaction, and to distil by means
of a vapour or water bath ; then apply the tests already mentioned.

It has been suggested, that hydrocyanic acid may be formed during the pro-
cess of distillation by the decomposition of the animal matters. But, as Dr.
Chrislison has justly observed, the objection appears only to rest on conjecture,

or presumption at farthest. It is to be recollected, that unsound cheese has,

under certain circumstances, been found to contain this ncid, as already men-
tioned. It is not improbable that it may be found in many animal substances
during their spontaneous decomposition. It is said to have been detected in ergot

of rye.

Physiological Effects, a. Ofi Vegetables.—Hydrocyanic acid is a poison

to plants. The stamina of Berberis vulgaris and the leaves of Mimosa pudica
lose their irritability when the stems bearing them are immersed in the diluted acid.

(Macaire, Biblioth. Universelle, xxxi. 244.) Seeds lose the power of germination

by immersion in this acid. In those parts of lactescent plants which are poisoned

by it, the milky juice does not flow from the cells or vessels in which it is con-

tained. By chemical means it has been shown that the acid becomes absorbed.

(De Candolle, Physiol. Veget. p. 1357.) Ammonia has, in some cases, appeared
to favour the recovery of plants which had been exposed to the vapour of the

acid. (Macaire, op. cit.)

j8. On Animals generally.—Hydrocyanic acid is an energetic poison to ani-

mals. Experiments have been made with it on the following :

—

Mamm^alia, Aves,

Reptilia, Amphibia, Pisces, Gasteropoda, Annelida, Crustacea, Insecta, and In-

fusoria. (Coullon, quoted by Wibmer, Wirkung d. Arzneim. 3 Bd. p. 110.)

The general effects are very similar on all classes, and consist essentially of loss

of sensation and voluntary motion, with convulsive movements. Mr. Gray, how-
ever, stales that some of the larvae of the common Musca, having been put into

hydrocyanic acid, remained uninjured after two or three days' exposure, [Athe-

ncBum for 1837, p. 671.) The cold-blooded animals are more slowly affected by
hydrocyanic acid than the hot-blooded ones.

'
Dr. Christison states that 25 grs. of the strong acid, applied to the mouth, killed

a rabbit within ten seconds. I once caused the almost instantaneous death of a

rabbit by applying its nose to a receiver filled with the vapour of the pure acid :

the animal died without the least struggle. If a drop of the pure acid be placed

on the throat of a dog, or applied to the eye, d^ath takes place in a ^ew seconds.

Inhaling the vapour decidedly produces death more quickly than any other mode
of using the acid.* If the pure acid be applied to the eye of a dog, it causes opa-

city and whiteness of the cornea, and a copious flow of tears. In a very short

lime it gives rise to constitutional symptoms.

y. On Man. aa. In small or medicinal doses.—Small doses of hydrocyanic

acid sometimes relieve certain morbid conditions (as of the stomach), without

producing any remarkable alteration in the condition of the general system. If

the dose be cautiously increased, and its operation carefully watched, the follow-

ing effects are usually observed:—a bitter but peculiar taste; increased secretion

of saliva ; irritation in the throat; frequently nausea; disordered and laborious re-

spiration (sometimes quick, at others slow and deep): pain in the head, giddiness,

obscured vision, and sleepiness. The vascular system is in some cases not ob-

viously, but in others much, affected, though not uniformly ; its action being

sometimes quickened, at others reduced in frequency. In some instances faint-

» For some remarks on the period of time which intervenes between the application of a poison and the first

symptoms of its action, see p. 13(3.

88*
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ness is experienced. Drs. Macleod and Granville {Lond. Med, and. Phys. Journ.

vol. xlvi. pp. 359 and 368.) have noticed salivation and ulceration of the mouth

during its medicinal use.

/3/3. In poisonous doses : convulsions and insensibility (Epilepsy 1) : if death

occur, it takes place slowly.—Immediately after swallowing the acid, a remarka-

bly bitter taste is experienced ; this is soon follQVved by a sensation of faintness

and giddiness, with salivation, and is succeeded by tetanic convulsions and insen-

sibility; the respiration is difficult and spasmodic; the odour of hydrocyanic acid

may be recognised in the breath; the pupils are usually dilated, though some-

times contracted ; the pulse is small or imperceptible. When recovery takes place

it is usually very rapid, and the whole period of suffering seldom exceeds half an

hour. However, exceptions to this exist, in which the symptoms have been pro-

longed for several hours.

The following case, related by Dr. Geoghegan (Dublin Med. Journ. Nov. 1835.), is an

illustration of these effects:—A gentleman, aged 21, having been for some lime subject

to an uneasiness in the stomach, not actually amounting to gastrodynia, after having tried

many remedies in vain, was induced to have recourse to hydrocyanic acid. He com-
menced with one minim of the Dublin Pharmacoposia, sp. gr. 0"998: this dose he re-

peated twelve times the tirst day, without any perceptible effect. On the following day
he took half a drachm, with the same result. The third day his dose was a drachm,
which he repeated the fourth day. On the fifth day he took a drachm and a half: still

no effect of any kind. On the sixth day he increased his dose to two drachms. In about

two minutes after taking this quantity, he experienced a sensation of extreme bitterness

in the mouth, and having walked a few paces, was affected with great confusion, head-

ache, and loud ringing in his ears. He now with difficulty retraced his steps, and leaning

forward on a table, became insensible and fell backwards. In tiiis state he remained alto-

gether between three and four minutes, during which time he was violently convulsed.

Two drachms of the ppiriuis ammonia? aromaticus were diluted with a little water, and
applied as quickly as possibly to the mouth, but as the teeth were clenched it could not

be swallowed. 1'he solid sesqui-carbonale of ammonia was then applied assiduously to the
nostrils; its beneficial effects were soon apparent, and he was shortly able to swallow a

little fluid. Sensibility now speedily returned, and vomiting supervened, from which he
experienced great relief; and at the expiration of half an hour he was quite well, with
the exception of pain and feeling of distention in the head, which continued for the re-

mainder of the day. After he had become insensible, and while leaning on the table, his

thighs became rigid, and were drawn up on the abdomen: and as he was about falling, he'
was caught and placed on the ground. The upper extremities were then observed to be
also rigid, and on drawing them from the side, they forcibly reverted to their former posi-

tion; the eyes were shut, the teeth clenched, and the muscles of the face violently con-
vulsed. It is deserving of notice that the old complaint was completely removed by this

extraordinary dose.

yy. In poisonous doses : death rapid with or without convidsions.—In these

cases the death is so rapid that, in the human subject, the symptoms have scarcely

been observed. They are probably similar to those noticed in animals,—viz.

imperceptible pulse, breathing not obvious^ or there may be two or three deep,

hurried inspirations, insensibility, and death. Convulsions may or may not be
present.

The presence or absence of convulsions, as connected with the time within which death
occurs in these cases, is sometimes a matter of great movnent. Some years ago the life

of a prisoner almost turned on this point. The following is an outline of the case :' An
apothecary's maid-servant at Leicester, was found one morning dead in bed. The body
lay in a composed posture—the arms crossed over the trunk, and the bed-clothes pulled
smoothly up to the chin. At her right side lay a phial, from which about five drachms of
the medicinal hydrocyanic acid had been taken, and which was corked and wrapped in
paper. It was suspected that she took the acid to occasion miscarriage, and that the ap-
prentice was accessory to its administration ; in consequence of which he was ptit on his
trial. Now, the important question for the consideration of the medical witnesses was,

» More fully developed in Dr. Christison's Treatise on Poisons, and in the Medical Gazette, vol. viii. pp. 577
and 797.
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could the deceased, after having drunk the poison, have Imd time to cork Ihe phial, wrap

it up, and adjust the bed-clothes, before insensibility came onl It was supposed that if the

death were of that slow description to allow of these acts of volition, convulsions would

have occurred, and the bed-clothes would have been found disordered. On the other hand,

those cases in which no convulsions occur usually terminate too quickly to allow of the

above acts. The medical witnesses in the above case were not agreed in ofinion : the

majority thoujiht that it was impossible the deceased could have had the power of corking

the bottle. The jury very properly found the prisoner not guilty.

There are two points of inquiry connected with the action of this acid, which

are interesting, more particularly in a nnedico-iegul point of view—namely, the

time at which the poison begins to operate, and the period in which it proves fatal.

No absolute answer can be given to either of these questions, since the strength

and quantity of the acid exhibited, and peculiarities (not known or understood)

affect the result. Very strong acid, in large doses, begins to operate very speedily,

especially if its vapour be inhaled. The diluted acid, on the other hand, some-

times does not produce any obvious effect for several minutes, and death may
not occur for nearly half an hour. Of seven epileptic patients killed in one of

the Parisian hospitals by hydrocyanic acid, some did not die for forty-five minutes.

[An7iales crUygime FuhL et de Med. Leg. t. ii.) But I have not found the same
quantity of the same acid kill diiTerent animals of the same species in the same
period of time.

-Morbid Appearances.—The post-mortem appearances in cases of poisoning

by this acid are the following:—Glistening and staring expression of the eyes, but

which, however, is not a constant phenomenon, since it was not observed in the

seven Parisian epileptics: nor is it peculiar to this poison, for the same is ob-

served after death by carbonic acid, and in other cases (Christison) : the odour of

the acid is oftentimes very obvious in the blood, brain, chest, or stomach ; the

venous system is usually gorged with blood, while the arteries are empty ; the

blood is, in many cases, fluid, dark, or bluish black, and viscid or oily ; the

vessels of the brain and spinal marrow are frequently gorged with blood ; and the

cerebral ventricles sometimes contain a serous or sanguineous liquor; the lungs

are, in some instances, natural—in others, turgid with blood; the internal lining

of the stomach is sometimes red.

It has been stated by Magendie, that, after death by the strong acid, the muscles

are not sensible to the galvanic influence. But this condition is very rarely pre-

sent ; indeed 1 have never observed it in animals killed by this acid ; though Dr.

Christison has occasionally found it. I have examined a considerable number of

animals (principally rabbits) destroyed by hydrocyanic acid, and have always

found the muscles to be powerfully affected by the galvanic influence; nor have I

once met with a single case in which the heart had ceased to beat when the chest

had been laid open immediately after death.

Modus Operandi.—There are several interesting subjects of inquiry connected

with the operation of hydrocyanic acid, which, as they are principally theoretical,

I shall briefly notice under this head.

a. Local action.—Dr. Christison says that Robiquet's fingers became affected

with numbness, which lasted several days, in consequence of their exposure for

some time to the vapour of this acid. {Treatise on Poisons^ 3d ed. p. 698.) This
effect would appear to depend on the local action of the ()oison on the nerves,—

a

mode of operation which we are constrained likewise to admit in the case of some
other narcotics. (See p. 21 ; also Miiller's Physiology, by Baly, vol. i. p. 630.)

The alleviation of gastrodynia by hydrocyanic acid depends probably on this

benumbing effect. Some of the local effects produced by hydrocyanic acid are

those of an irritant: such are, the acrid impression made by the vapour on the

nose and mouth—the ptyalism—the vomiting and purging—and the redness of the

mucous membrane of the stomach.

^. Absorption.—That hydrocyanic acid becomes absorbed, is proved by its
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having been detected by Krimer (quoted by Dr. Christison, p. 15,) in the blood of
animals poisoned with it, and by the odour of it exhaled by various parts of the

body. The exhalation by the breath of the odour of the acid may sometimes
serve to recognise the presence of the poison in the system. (Dr. Lonsdale, in

the Edinh. Med. and Surg. Journ. for Jan. 1839.)

y. Are the remote effects of this acid caused by its absorption 7— In many cases

the operation of hydrocyanic acid on the system is so rapid, and death so speedily

follows the application of the poison, that dctibt has been entertained of its action

being dependent on its absorption. (See pp. 134, 141, and 145.) The principal

arguments which have been adduced in favour of the agency of absorption, are

the following:

—

-firsts that the acid produces no remote effects when applied either

to the nerves or brain : secondly, that applied to the tongue or stomach, it operates

as an energetic poison, although the nerves of these parts were previously divided :

thirdly^ that if the acid be applied to a part where circulation is arrested, ihe ope-

ration of the poison is prevented : fourthly, the activity of the acid is in proportion

to the absorbing powers of the part with which it is placed in contact: fifthly, a
sufficient time always elapses between its application to the body and the first

symptom of its action, to admit of its operation by absorption. (See p. 136.)

fj. Organs affected.—The parts specifically affected by this acid are the brain

and true spinal system. The pain in the head, the insensibility, and the coma,
are evidence of the cerebral afTection ; while the tetanic convulsions depend on

the disorder of the true spinal system. Marx [Die Lehr'e von d. Giften, !«'' Bd.
2^16 Abt. S. 154.) mentions the following experiment performed by Wedemeyer
[Virsuche uber das Nervensystem, S. 241, Vers. 7.) and which shows the inde-

pendent action of the acid on the spinal marrow : the spinal cord of a dog was
divided between the last dorsal and first lumbar vertebrae,' so that the hind legs

were completely paralysed and insensible to mechanical irritants: hydrocyanic

acid was then introduced into one of the hind legs j*— in one minute, symptoms of

poisoning commenced; the hind as well as the fore legs were violently con-

vulsed,— and in twelve minutes the animal was dead. The afTection of the

respiratory and circulatory system produced by hydrocyanic acid is probably only

secondary : that is, is the result of the influence of this agent over those parts of

the nervous system from which the respiratory organs and heart derive their

nervous power. The insensibility caused by hydrocyanic acid occurs too rapidly,

in many cases, to be the result of asphyxia caused by paralysis of the muscles of

respiration.

s. Condition of the brain and spinal marrow induced by this acid.—-The pre-

cise pathological condition of the brain and spinal cord of an animal under the

influence of hydrocyanic acid, cannot be positively determined, and is, therefore,

a matter of conjecture. Whatever it may be, it is probably identical with that

which occurs during an epileptic paroxysm, and with that produced by loss of

blood : for the essential symptoms (insensibility and convulsions occurring sud-

denly) are the same in all three states,—and ammonia has been found to relieve

them. Now, Dr. Hall {Led. on the Nerv. Syst. p. 139.) has shown that the

convulsion from hemorrhage is spinal. Dr. Hoist, Professor of Materia Medica

in the University of Christiana, Norway, told me of a case of epilepsy which had

been under his care, and in which it was observed that the pulse in one arm was
always imperceptible during the paroxysm. On a post-mortem examination, it

was discovered that an anomalous distribution of the arteries existed,—so that

this arm was supplied with blood by the vertebral arteries, which derived it,

through the basilar artery, from the carotids. Now, the cessation of the pulse

during the paroxysm proved that the circulation through these vessels was tem-

porarily interrupted. Does any similar interruption occur in poisoning by hydro-

cyanic acid 1

(5. Cause of death.—In most cases the immediate cause of death is obstruction
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of respiration. In some instances it is stoppage of the heart's action. There
are cases, however, in which the death is too immediate to be produced by ob-

structed respiration, while, on opening the c^^est, the heart is found still beating :

this 1 have observed in experiments on rabbits with strong hydrocyanic acid.

7}. Cuimilaiive effects.—Hydrocyanic acid is not usually regarded as a cumu-
lative poison; but a case mentioned by Dr. Baumgartner (quoted by Dr. Christi-

son), as well as some other circumstances, seem to favour the reverse opinioa.

(See Dr. Christison's Treatise.)

Uses.—We are indebted to the Italians (Borda, Brugnatelli, and Rasori) for the

introduction of hydrocyanic acid into the Materia Medica. It was first employed

by them at the commencement of the present century; namely from 1801 to

1806. (Granville, Treatise on Hydrocyanic Acid, 2d edit. 1820.)

a. Internal By the founders of the theory of contra-stimulus this acid was

regarded as a powerful asthenic or contra-stimulant, and, therefore, as peculiarly

useful in all diseases dependent on, or connected with, excitement. Hence it was

employed in inflammatory affections. But subsequent experience has fully shown
that in these cases it possesses little or no remedial power.

In this country the reputation of hydrocyanic acid, as a medicinal agent, is

chiefly founded on its effects in alleviating certain painful (neuralgic) and spasmo-

dic stomach complaints. It appears, from Dr. Granville's statements, {Op. cit.)

that laurel-water (which contains this acid) was used in these affections by Hufe-

land, Haller, Thuessen, Swediaur, and Sprengel, between the years 1780 and

1796. But the first person who actually recommends hydrocyanic acid for them

is Sprengel, [Pharmacologia.) in 1814. In 1819, Dr. A. T. Thomson detailed a

case, which led him to infer that this acid would be an important agent in the treat-

ment of dyspeptic affections. But the profession are principally indebted to Dr.

Elliotson' for a full investigation of its powers in these complaints.

Every practitioner is familiar with a stomach complaint in which pain of a

spasmodic character is the leading symptom, but which is not essentially accom-

panied by pyrexia, as in gastritis—by tendency to faint, as in cardialgia—by in-

digestion, as in dyspepsia, nor by loss of appetite; though one or more of these

conditions may attend it. By some nosologists (as Sauvages and Sagar) it has

been regarded as a distinct disease, and has been termed gastrodynia. It is not

unfrequently accompanied by vomiting and prsecordial tenderness, which, how-

ever, cannot be regarded as indicative of inflammation, for various reasons: one

of which is the alleviation of it often obtained by the use of stimulants and anti-

spasmodics. What may be the precise pathological condition of this malady 1

know not. Dr. Barlow (Cyclojjcedia of Practical Medicine, art. Gastrodynia.)

thinks the primary disease to be irritation or excitement of the mucous membrane
of the stomach, whereby a redundant, dense, membranous, and opaque mucus is

secreted, which accumulates and oppresses the stomach. The pain he supposes

to arise from a contractile effort of the stomach to detach and expel the ofl^ending

matter: but the immediate and permanent relief sometimes obtained by the use of

hydrocyanic acid, is, I conceive, almost fatal to this hypothesis. Some time

since I prescribed the acid for a lady who had suffered for months with gastro-

dynia, and who was persuaded from, her sensations, she had some organic dis-

ease. The remedy acted in the most surprising manner: in a few hours, to the

astonishment of herself and friends, she was apparently quite well, and has since

had no return of her complaint. It can hardly be imagined, that irritation of sto-

mach can be rapidly removed by a substance which is itself an irritant. For my
own part, I conceive the affection to be, essentiallyj a disordered condition of the

nerves supplying the stomach, or of the nervous centres from whence those nerves

are derived ; in other words, it is a gastric neuralgia. It is frequently, hut not in-

JVumerous cases illustrative of the Efficacy of the Hydrocyanic Jicid in jJffcctiovs cf the Stomach. 1820.
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variably, accompanied by the irritation, of stomach alluded to by Dr. Barlow.
But be the proximate cause of the disease what it may, the beneficial effects of
the hydrocyanic acid, in some instances of if, are most astonishing, while in

others it totally fails. In all the cases in which 1 have tried it, I have obtained
either perfect success or complete failure : I have met with no cases of partial

relief. It not only allays pain, but relieves vomiting; and in the latter cases, fre-

quently when all other remedies fail. Dr. Elliotson mentions the following as
the stomach afTections relieved by it:— 1st. those in which pain at the stomach
was the leading symptom: 2dly, those in which the gastrodynia was accompa-
nied by a discharge of fluid, constituting what is called pyrosis, or the water-brash :

Udly, when the excessive irritability of the stomach produces vomiting : and,

4thly, those disorders of the stomach which, in some of their symptoms, resemble

affections of the heart. Dr. Prout has found it useful in gastrodynia connected
with colica pictonum.

I have also found it useful in a painful affection of the bowels, analogous to

that of the stomach, and which, therefore, might with propriety be termed entero-

dynia. The most remarkable case of this kind which I have met with, was that of
a gentleman, a relative of one of my pupils. He had suffered, for several months,
excruciating pain in the bowels, commencing daily about two o'clock, and only
ceasing at night. It was, apparently, a consequence of an ague. He had been

under the care of several country practitioners, and had tried a number of reme-

dies (including opium and disulphate of quinia) without the least benefit. I ad-

vised the employment of the hydrocyanic acid, and accordingly five minims were
administered at the commencement of a paroxysm : the remedy acted like a
charm : all the unpleasant symptoms immediately disappeared. Several doses of

the acid were given before the period of the succeeding paroxysm, but the disease

never returned ; and after employing the acid for a few days longer, he went back
to the country completely cured.

I have seen hydrocyanic acid used with great success to allay vomiting and
purging in severe forms of the ordinary English cholera, when opium has com-
pletely failed. In Asiatic or malignant cholera it has occasionally appeared to be

serviceable. I have found it successful in checking the diarrhoea of phthisical

subjects, when logwood, chalk, and opium had failed.

As a remedy for affections of the pulmonary orgjyas, hydrocyanic acid was at

one time in great repute. It was said to be capable of curing slight inflammation

of the lungs, without the necessity of blood-letting; of suspending or curing in-

cipient phthisis, while in confirmed cases it smoothed the approach of death ; of

curing hooping-cough, and of removing all the symptoms ol^ spasmodic asthma.*

Experience has shown the fallacy of most of these statements. I have employed

hydrocyanic acid in a considerable number of cases of phthisis, and have occa-

sionally fancied that it relieved the cough and night-sweats ; but these effects were

only temporary. Cases of genuine spasmodic asthma are rare; but in two in-

stances in which I have seen the acid employed, no relief was obtained. In

allaying cough (especially the kind called spasmodic) I have, on several occa-

sions, found it useful ; but it has so frequently disappointed my expectations, that

1 now rarely employ it in any pulmonary diseases. I have never observed any
ill effects from its use in these cases, though others assert they have. Dr. Roe
i^A Treatise on tlie Nature and Treatment of the Hoojnng-Cougli. Lond. 1338.)

ascribes to this acid the power of curing simple hooping-cough, that is, convul-

sive cough unaccompanied by inflammatory symptoms. He gives it in conjunc-

tion with ipecacuanha and tartarized antimony. In two or three days after the

use of these remedies, the violence of the paroxysms, he says, is perceptibly

diminished, and their duration shortened. To a girl of ten-ycars of age he gave

' See Dr. Granville's Treatise before referred to ; and also Magendie'a Recherches sur Vemploi de VAcide
Prussique, 1819.
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a minim and a half of the acid every quarter of an hour for twelve hours. I

have not found this practice so successful as Dr. Roe's reports would lead us to

expect.
*

It "has been employed in aflectioDs of the nervous system. Cases of hysteria,

epilepsy, chorea, and tetanus, have been published, in which this remedy has

been found beneficial. I have seen it employed in the first three of these affec-

tions, but without any evident relief. It has been repeatedly used in hydro-

phobia, at the London Hospital, but without success. A most interesting case

of its employment in this malady has been published in the Lancet (for May
10th, 1839). Under its use the hydrophobic symptoms subsided, and typhus

fever supervened, of which the patient, after some days, died. Dr. Hall \Lect.

on the Nerv, Syst. p. 155.) proposes that in addition to the use of this acid,

tracheotomy, as suggested by Mr. Mayo, should be tried.

Hydrocyanic acid has been administered as an anodyne in several painful

affections ; namely, cancer, tic-douloureux, rheumatism, &c., but with a few

exceptions, it has not been found serviceable.

As an anthelmintic it has been extolled by Brera ; but the following fact, men-
tioned by Dr. Elliotson, will, I imagine, show its true value :—"I have frequently

employed it perseveringly without expelling one worm, when a dose of calomel

has instantly brought away hundreds."

/3. External.—'the local employment of the acid has not been attended with

very great success.

In chronic skin diseases, especially impetigo, prurigo, and psoriasis, the acid has

been recommended by Dr. A. T. Thomson to allay pain and irritation. Schneider,

of Dusseldorf, has employed one drachm and a half of hydrocyanic acid, six ounces

of spirit, and as much rose water, in scaly diseases attended with severe itching,

especially in eruptions upon the genital organs. On several occasions I have tried

hydrocyanic washes in prurigo, but without obtaining any relief. Dr. Elliotson

says he has found it efficacious in sores behind the ears, and in scabs of the face;

and adds, to an irritable face it is very soothing, if employed before and after

shaving. In cancer of the uterus, lotions containing this acid have been employed
to allay the pain, by Frisch, of Nyborg. Osiander has also employed, in the same
disease, cherry-laurel water, the active principle of which is this acid. In gonor-

rhoea, injections containing hydrocyanic acid have been employed with benefit.

Schlegel has tried also the c*herry-laurel water with the same result. Lastly, the

dilute acid has been proposed as an effectual and agreeable mode of destroying

vermin.

Administration.—The best mode of exhibiting this acid internally is in the

form of mixture. 1 generally give from three to five minims of the diluted acid.

Ph. i., three or four times a day, in about an ounce of some mild vehicle (sim-

ple water answers very well). Gum or syrup, and some flavouring ingredients

(as orange-flower water, which is used on the continent) may be added. Some
persons give it in almond emulsion. In some cases of irritable stomach this is

objectionable.

As a wash, two fluid-drachms of the dilute acid of the shops may be employed
mixed with half a pint of distilled (or rose) water as a lotion in skin diseases.

Frequently aJ)out half an ounce of rectified spirit is added, and Dr. A. T. Thom-
son recommends, in addition to this, sixteen grains of acetate of lead. The ex-

ternal use of this acid, in all cases (more especially if there be sores) requires

great caution. Its efl^ects on the nervous system and on the pulse must be care-

fully watched. In some cases it causes giddiness and faintness, and Mr. Plumbe
says, in two instances it produced intermission of the pulse.

Antidotes.—The most important agents in the treatment of poisoning by
hydrocyanic acid, as well as by the substances which contain it, (viz. the cherry-

laurel, bitter almonds, the volatile oil of these substances, &c.,) are chlorine^ am-
monia^ cold affusion^ and artificial respiration.
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a. Chlorine is the most powerful of these. It was first proposed by Riauz in

1822. It has been subsequently strongly recommended by Biichner, .Simeon,

and Orfila. It should be applied both internally and externally if possible. If

chlorine water be at hand, this should be given in doses of one or two tea-

spoonsful properly diluted with wafer. In the absence of this, weak solutions

of the chloride [hypochlorite] of lime, or the chloride [hypochlorite] of soda,

may be adminikered. Nitro-hydrochloric acid, largely diluted, might be given

where none of the above agents could be procured. The patient should be

allowed to inhale, very cautiously, air impregnated with chlorine gas (developed

by the action of dilute hydrochloric acid on chloride of lime). Enemata, con-

taining chlorine water, or a solution of chloride of lime, should also be em-
ployed.

/3. Ammonia.—The spirit of sal ammoniac was proposed by Mead {MecliaJi.

Account of Poisons^ 5ih edit. p. 275, 1756.) as an antidote for laurel-water. In

1822, ammonia was recommended by Mr. J. Murray as an antidote for hydro-

cyanic acid ; and its value has been admitted by Buchner, Orfila, Dupuy, and

Herbst : but it is certainly inferior to chlorine ; and, therefore, should be used

only in the absence of this. If the patient be able to swallow, the liquor am-
monias, diluted with eight or ten parts of water, should be exhibited, and the

vapour of ammonia or its carbonate inhaled : the latter practice is most important,

and should not be omitted. Orfila says that ammonia is of no use when intro-

duced into the stomach, but that the inhalation of the vapour will sometimes pre-

serve life. Great caution is requisite in the employment of it (see p. 284). In

the absence of ammonia the inhalation of the vapour of burnt feathers might be

employed. Ammonia cannot be useful, as an antidote, by its chemical proper-

ties merely, since hydrocyanate of ammonia is a powerful poison.

y. Cold Affusion has been strongly recommended by Herbst, [Archiv.f. Anat.

et Phys. 1828 ;
quoted by Dr. Christison.) and is admitted by Orfila to be a valu-

able remedy, though he thinks it is inferior to chlorine. Herbst says that its

efficacy is almost certain when it is employed before the convulsive stage of poi-

soning is over, and that it is often successful even in the stage of insensibility and

paralysis.

6. Artificial respiration ought never to be omitted. Of its efficacy I am con-

vinced from repeated experiments on animals. I once recovered a rabbit by this

means only, after the convulsions had ceased, and the animal was apparently

dead. It is an operation easily effected, and will be found a powerful assistant to

chlorine or ammonia, by enabling it to get into the lungs when natural respiration

is suspended. To produce respiration, make powerful pressure with both hands

on the anterior surface of the chest, tbe diaphragm being at the same time pushed

upward by an assistant. Inspiration is effected by the removal of the pressure

and the consequent resiliency of the ribs.

Other remedies (as turpentine) have been recommended, but they will not bear

comparison (if, indeed, they possess any efficacy) with those now mentioned.

Blood-letting has been advised, in vigorous subjects, when respiration has been

established, and the skin is livid. (Devergie, Med. Leg. t. ii. p. 825 ; also Lons-

dale, op, supra cit.)

Order VIIL—COMPOUND OF BOROxN AND OXYGEN.
AC'IDUM BORA'CICUM.—BORACIC ACID.

History.—Beecher (Thomson's History of Chemistry^ vol. i. p. 248. Lond.

1830.) " was undoubtedly the first discoverer of boracic acid, though the credit

of the discovery has usually been given to Homberg," who, in 1702, [Histoire

de VAcademic Royale des Sciences, 1702 ; Mernoires, p. 50.) obtained it in small

shining plates, which have been called Sedative or Narcotic Salt (^Sal sedativum

Homhergi.) In the year 1776 it was discovered in the lagoons (Lagoni) of
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Tuscany by Hoefer* and Mnscagni* and more recently by Mr. Smilhson Ten-

nant,^ Dr. Holland,* and Mr. Lucas,* in the crater of Volcano, one of the Lipari

Islands.

Natural Hlstory.—Boracic acid is peculiar to the inorganized kingdom. It

is found both free and combined.

a.. Free Boracic Acid.—The boracic acid lagoons of Tuscany are spread over a Kurface of

about thirty miles. There are nine estnblishriienis for the manufacture of this acid; viz. at

Monte Ccrboli, Monte Rotondo, Sjpso, Scrazzuno, Castclniiovo, San Frcdcrigo, Lustijrnano, Lur-

derello, and Lugo. They arc the properly of one individual (M. Tardcrcl, now Count de Pome-
ranee), to whom they are the source of great wealth. The earth (principally calcanou'*) of this

part continually evolves aqueous and sulphurous vapours, which, when they hurst with a fierce

explosion, produce boracic acid," The phenomena are explicable on the supposition, that water

gains access to immense masb'cs of sulphuict of boron contained in tl.c interior of the earth.

By the mutual reaction of these substances, great heal, boracic acid, and sulphuretted hydrogen,

would be evolved. The latter taking fire would produce water, sulphur, and sulphurous acid.

(Dumas, TraiU de Chimie, t. i. p. 380. Paris, 1828.) In consequence of being found at Sasso,

native boracic acid has obtained the name of Sassoline.

jS. Combined with bases.—Boracic acid la found native combined with soda (forming Tincal),

(See SodcB Bihoras.) and with magnesia (constituting Boracite). It is also found in the minerals

called Datholite, Botryolite, Schorl, Apjrite, and Axynite.

Process of Manufacture.—Boracic acid is obtained in Tuscany in the fol-

lowing manner :
—" Round the more considerable fissures a circular basin is dug,

about four feet deep, and usually three or four yards across. These basins,

which are called lagoni, being situated at different levels, the water of a rivulet

is admitted into them, which, mixing with the black mud at the bottom, is made
to boil up violently by the issues of vapour within its circuit. The water is gene-

rally confined in each basin for twelve [twenty-four, Payen'] hours at a time,

during which period it becomes saturated to a certain extent with acid from the

steam which has passed through it. It is then drawn off from the higher basin to

one beneath it, where it remains an equal length of time, till at length it reaches

a building at the bottom of the hill, in which the process of evaporation is con-

ducted." Here it enters a reservoir or cistern, where it is allowed to repose till

it has deposited the mud which it held in suspension. Having cleared itself of

impurities, the water is then drawn off from the cistern into flat leaden pans,

under which some of the natural steam is conducted by brick drains about two

feet under ground, and by this heat is evaporated. This process requires about

sixty hours, the water passing successively from the pans at the upper extremity

intot>lhers at the centre, and from thence into others at the lower extremity of

the building, by means of leaden siphons.

• Memoria sopra il sale scdativo di Toseana ed il Borate, &,c. Firenze, 1778. Uebers von B. F. Hermann.
Wien. 1782.

^Memnrie della Societa Italiana, viii. 487.
» Transactions of the Oeolo^ical Society, vol. i. p. 38A 1811.
• Travels in the Ionian hlands, Albania, Tkessahj, Macedonia, S^c. during the years 1812 and 1813, p. 9. Lond.

1815.
» Ann. Chim. et de Physiq. t. ii. p. 443. 1819.
• For farther details consult Tancred, On the Collection of Boracic Mid from the Lagovi of Tuscany, in the

Tyansactions of the Ashmolean Society, vol. i , Oxftird, 1837 ; Dr. Bovvring, On the Boracic Acid Lagoons of Tus-

cany, in The Lond. and Edinb. Philosoph. Magazine, vol. xv. p. 21. Lond. 1839 ; and Payen, Ann. Chim. et Phys.
1841.

VOL. I. 84
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Fig. 56.
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Boracic Acid Lagoons of Tuscany.

A, B, C, D. Lagoons.—The vapours enter at the bottom, and escape through the water into the air. When
the water in the upper lagoon. A, is sufficiently charged with acid, it is allowed to run throuffh the
tube, o, into the lower lagoon, B. In this way "it passes successively from B to C, from C to D, and
from D into the reservoir, E.

E, F. Reservoirs or Cisterns.—In these the solution is allowed to rest, and deposit mechanical impurities.
By the removal of the upper plug, p, the solution escapes into the upper evaporating pan, G.

G, G. Leaden Evaporating Pans.—They are supported by rafters, and are heated by the aqueous vapours,
which enter at H and are confined in drains. The acid solution is conveyed from one pan to another
by means of leaden siphons, t i.

Having arrived at a proper state of concentration, it is then conducted into wooden
tubs, in which it cools for about five days, during which the crystallization of
boracic acid takes place on the sides of the tubs, and on the stick in the centre.

The acid having been removed from the tubs is placed in a basket to drain, and
is then spread on the floor of a closed chamber, heated by vapour, to dry. The
acid, thus prepared, is sent in casks to Leghorn. (Tancred, op. supra dU ; also

Bowring, op. supra cit. ; and Payen, op. supra cit.)
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A, A, A. Wooden tubs lined with lead, in which the acid crystallizes.

B, B. Mother liquor.

C, Basket in which the crystallized acid is placed to drain before it is conveyed to the drying chamber.
I), I). Drying chamber.
E, E. Boracic acid drying on the floor (F). between which and the lower floor (H) the hot vapour circulates.

Boracic Acid may also be obtained by dissolving borax in hot water, and add-

ing half its weight of oil of vitriol. As the solution cools, crystals of boracic acid

(retaining a little sulphuric acid) are deposited, which must be well washed. Or
borax may be decomposed by hydrochloric acid, by which a purer boracic acid is

procured.

Properties;—Crystallized boracic acid occurs in the form of while, transpa-

rent, pearly, hexagonal scales, which are odourless, have a weak, scarcely acid,

taste, and communicate a wine-red tint to litmus. At '>0° the crystallized acid

requires 25*66 times its weight of water to dissolve it, but only 2'97 times at 212°.

It dissolves readily in spirit of wine. When sufficiently heated it evolves its water

of crystallization, melts, forming a transparent liquid, which, by cooling, becomes

a brittle glass (vitrified boracic acid).

Characteristics.—An alcoholic solution of boracic acid burns with a beautiful

green flame. A hot aqueous solution of the acid renders turmeric paper brown,

like the alkalis. (Faraday, Quarterly Journal of Science, vol. ix. p. 403.) Be-

fore the blowpipe, boracic acid fuses, and forms a glass which may be tinged blue

by chloride of cobalt, and rose-red by the terchloride of gold. A mixture of one

part of vitrified boracic acid, finely pulverized, two parts of fluor spar, and twelve

parts of oil of vitriol, evolves by heat, the fluoride of boron, recognised by its

forming dense white fumes in the air, and by its charring paper, wood, &c.

Co.'ttPosrnoN.—The following is the composition of boracic acid;

—

Boron ..

Oxygen

Atoms.
... 1 ..

.. 3 ..

Eq. Wt.
,. 10 ..

.. 24 ..

Per. Ct.

. 2i)-41 .

. 70-59 .

Berzelius.
.. 31 18

. . . 68-82

Dry Boracic Acid . . 1 100 00 ... 100-00

Moms. Eq. Wt.

Dry Boracic Acid... 1 34 ..

Water 3 .... 27 ..

Per Ct. Berzelius.
55-74 ... 50
44-26 ...44

Crystallized
JBoracic Acid

01 100-00 100

Physiological Effects and Uses.—Though sedative properties were formerly

ascribed to this acid, it is probably inert, or nearly so, Cullen (Materia Medica,

p. 341.) gave it in large doses without observing that it produced any effect on the

human body. It is, therefore, not employed in medicine ; but it is extensively

used in the manufacture of borax. (See SodcB Bihoras.)

Order IX. PHOSPHORUS AND PHOSPHORIC ACID.

1. PHOSPHORUS, £..—PHOSPHORUS.

History.—This substance was discovered, in 1669, by Brandt, an alchymist

at Hamburgh; and received its name from being luminous in the dark (from (pwjr,

light, and cps^w, 1 carry).
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Natural History.—Phosphorus is found in both kingdoms of nature.

el. In the Inorganized Kingdom.—It is comparatively rare in the mineral kinjrdom. Various
phosphates are found native, but in small quantities: those of Lime, Lead, Iron, Copper, Manga-
nese, Uranium, and Yltria, may be mentioned as examples. Piiosphatc of Lime is an importa.it

constituent of the organic exuvia) entombed in the fossilifcrous rocks.

/ (i. I.\ THE Organized Kingdom.—Phosphoric acid, free, or combined with lime, potash, or

,
iron, is foutid in various vegetables. (De Candollc, Pliys. Vegii. pp. 38.3, 387, and 390.) Phos-
phorus is a constituent of animals : in some cases it is in combination with oxygen, and a base,

as in the bones, urine, &c.; in other instances, as in the brain, it is uncertain in vi^hat form it

exists.

Preparation.—Phosphorus is obtained from bone-ash. which is principally

composed of the sub- or six-eighths pJiosphate of lime. The bones of the sheep

are preferred, as the ash which they yield is less compact, and more easily at-

tacked by the acid. Sulphuric acid is gradually added to the bone-ash previously

made into a thin pap with water. Carbonic acid is evolved, while sulphate and
a soluble superphosphate of lime are formed. Water is added, and at the end of

twenty-four hours the liquor is filtered and evaporated in leaden or copper pans

to the consistence of sirup or honey. It is then mixed with charcoal, dried, and
distilled in an earthen retort. The charcoal abstracts the oxygen from the phos-

phoric acid of the superphosphate, setting free the phosphorus, which is vola-

tilized, and condensed in water contained in a copper receiver. It is afterwards

purified by pressing it through shamoy leather under water. It is subsequently

moulded for sale into cylinders, by melting it in water, and sucking it up a slightly

conical glass tube, which is then immersed in cold water, when the solidified stick

of phosphorus falls out.^

Properties.—It is a pale yellow, semitransparent, crystallizable, highly com-
bustible solid. Mitscherlich says the crystals are rhombic dodecahedrons; so

that they belong to the regular or cubic system. Light, especially violet light,

reddens it.

Its sp. gr. is 1-77. At ordinary temperatures it is flexible, but at 32° is brittle.

It melts at 108°, and boils at 550° F. It gives off a small quantity of vapour at

ordinary temperatures. In the atmosphere its fumes are luminous in the dark, in

consequence of a slow combustion: they have the odour of garlic. By keeping

in water, phosphorus becomes coated by a white substance, by some regarded

as an oxide, by others as the hydrate of phosphorus. By Rose it is considered

to be phosphorus in a peculiar mechanical state. Phosphorus is insoluble in

water, but soluble in ether, and the oils both fixed and volatile. It may be reduced

to powder by melting it under water, and shaking in a closed vessel until cold.

Its equivalent by weight is 16.

Characteristics.—Phosphorus, in substance, is easily recognised by its waxy
appearance and garlic-like odour; by its fuming in the air, and being phospho-

rescent or luminous in the dark ; by friction or gentle heat causing it to inflame;

and, lastly, by its burning with a most intense white light and a white smoke of

phosphoric acid, in air, or still better in oxygen gas. A solution of phosphorus in

oil or ether, may be known by its garlic-like odour, and, when rubbed on the skin,

by its rendering the latter luminous in the dark.

Physiological Effects, a. On Vegetables.—According to Marcet it is poison-

ous to plants.

(3. On Animals generally.—Water impregnated with phosphorus acts as an
aphrodisiac to drakes. (Aiph. Leroy, quoted by Bayle, Biblioth. de Therajj. t. ii.

p. 28. Paris, 1830.) Phosphnretted oil is a stimulant to horses : blood drawn
from the veins of horses under its influence has a phosphoric odour. (Pilger,

quoted by Bayle.) If phosphnretted oil be injected into the jugular vein, or into

the cavity of the pleura of a dog, white vapours of phosphorus are evolved from

• For farther details consult Soubeiran, J^ouveau Traiti de Pharmacie, t. ii. p. 260, 2de 6d.: also Ure, IHct. of
Arts.
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the mouth, and death shortly takes place. The phosphorous acid (formed by the

combustion of the phosphorus) inflames the lungs in its passage through the deli-

cate pulmonary vessels. Introduced into the stomach of animals, phosphorus acis

as a caustic poison. The corrosion is supposed to depend on the aciion of the

phosphorous acid (formed by the combination of the phosphorus with the oxygen

of the air contained in the alimentary canaij on the tissue with which it is in con-

tact. (Orfila, Toxicol. Gener.)

y. On Man,—la small closes^ phosphorus acts as a powerful and difl'usible

stimulant, exciting the nervous, vascular, and secreting organs. It creates an

agreeable feeling of warmth at the epigastrium, increases the frequency and fulness

-of the pulse, augments the heal of skin, heightens the mental activity and the

muscular powers, and operates as a powerful sudorific and diuretic. Its aphrodisiac

operation has been recognised by Alphonse Leroy, and Bouttatz, (Bayle, op. cit.)

by experiment;? made on themselves. In someivhat larger doses, it causes burning

pain, vomiting and purging, with extreme sensibility of the stomach, which lasts

for several days. (See an experiment made by Sundelin on himself, Hand, der

HeilmiHellehre, 2^. Bd. S. 213.) In still larger doses, it causes inflammation of

the stomach and bowels. Its activity as a caustic poison depends, according to

Orfila, on its absorbing oxygen, and thus becoming converted into an acid which

acts as a corrosive, like the other mineral acids. Hence, therefore, ethereal and

oleaginous solutions are more active poisons, inasmuch as the oxidation of the

phosphorus is efl^ected more rapidly. Comparatively small doses have in some

cases proved fatal. Dr. Christison ^Treatise on Poiso7is) mentions one instance

in which 1^ grains, in another instance 3 grains, caused death.' Cases, however,

are reported, in which 6, 10, and even 12 grains have been swallowed without any

hurtful effects; but doubts have been entertained as to the correctness of the

statements. Thus, Meral and De Lens {Dictionnaire de Maiiere Medicale) think

that the pliosphorus employed ifi these cases must have undergone some chemical

change. I once administered 16 grains of apparently good phosphorus to a man
without any injurious efl^ect. The person here alluded to was Chabert, some

years ago renowned in London under the name of the "PzVe King.''^ I carefully

weighed the above quantity, which was placed in a spoon, introduced into his

mouth, and washed down by a tumblerful of water. He offered to take this dose

daily. Within ten minutes after swallowing the phosphorus, he left the room for

about a quarter of an hour.

Uses.— In this country, phosphorus is rarely employed, and therefore it will be

unnecessary to enter minutely into its uses. It has been strongly recommended

in those cases attended with great prostration of the vital powers, as in the latter

stages of typhus fever, dropsies, &c. ; in some chronic diseases of the nervous

system (as epilepsy, paralysis, melancholy, mania, amaurosis, &c.,) occurring in

debilitated subjects. In some of the exanthemata, as measles, it has been admi-

nistered to promote the re-appearance of the eruption when this, from some cause,

had receded from the skin. In imjiotentia virilis of old and debilitated subjects,

in cholera, and in some other maladies, it has also been exhibited. Paillard recom-

mends phosphorus as a caustic, in the place of moxa, than which, he says, it is

more convenient and safe. (^Lond. Med. Gaz. vol. ii. p. 254.)

Administkation.—Phosphorus cannot be given with safety in the solid form.

It may be administered dissolved in ether, or, still better, in oil.

Antidotes,—In poisoning by phosphorus, large quantities of mild demulcent

liquids are to be exhibited, so as to envelope the phosphorus and exclude it from

the air contained in the alimentary canal. Magnesia should be given, in order to

neutralize the phosphorus and phosphoric acids which may be formed. Parts

» In the Morning Herald, of June 17lh, 1840, is a report of an inquest held on the body cf a child killed bj
sucking the phosphoric ends of lucifer matches.

34*
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burned with phosphorus are to be washed with a weak alkaline solution, to remove
any adhering acid which nnight serve to keep up irritation.

1. TINCTURA J]TIIEREil CUM PllOSPHORO, French Coc?^^.—(Phosphorus 4 parts,

Sulphuric Ether 200 parts by weight. Macerate for a month, in welUstoppered

bottles covered with black paper, occasionally shaking. Preserve it in small bot-

tles, well-stoppered and covered with black paper.) The quantity of phosphorus

dissolved is about 4 grains for each ounce of ether. Dose from 5 to 10 drops.

Some objection has been raised to the use of this preparation, on the ground that,

by the evaporation of the ether, the phosphorus will be set free in the stomach,

and might ignite.

t OLEUM PIIOSPflORATUM, JPh. JBonissica.--(Phosphorus dry.and cut into small

pieces, gr. xij. ; Almond Oil, recently prepared, 3j. Melt the phosphorus in the

oil by the aid of warm water: then agitate until it appears to be dissolved.) One
ounce of oil dissolves about 4 grs. of phosphorus. Dose from 5 to 10 drops. It

should be administered in some mucilaginous liquid, or made into an emulsion. It

may be aromatized by a few drops of some essential oil, as of bergamot.

2. AC'IDUM PHOSPHOR'ICUM DILUTUM, L.—PHOSPHORIC ACID.

V History.—Phosphoric acid was first distinguished by Marggraf, in 1740.

. Natural History.—(See Phosphorus.)

Preparation.—In the London Pharmacopceia, diluted phosphoric acid is order-

ed to be thus prepared :

—

Take of Phosphorus, 3j.; Nitric Acid, f3iv.; Distilled Water, f3x. Add the phosphorus

to the nitric acid, mixed with the water, in a glass retort placed in a sand-bath; tlien apply

heat until eight fluid ounces are produced [distilled]. Let these be again put into the retort,

that eight fluid ounces may distil, which arc to be rejected. Evaporate the remaining liquor in

a platinum capsule, until only two ounces and six drachms remain. Lastly, add to the acid,

when it is cold, as much distilled water as may make it accurately measure twenty-eight fluid

ounces.

In this process six equivalents or 96 parts of phosphorus react on five equiva-

lents or 270 parts of nitric acid, and abstract fifteen equivalents or 120 parts of

oxytren, with which they form six equivalents or 210 parts of phosphoric acid,

while five equivalents or 150 parts of the binoxide of nitrogen are evolved.

MATERIALS. COMPOSITION. PRODnCTS.
i a eq. JVitrooren . . 70)

5 eq. Nitric Acid 270 < 10 eg. Oxygen 805~~~ ' 5 eq. Binox. Nitrogen 150

( 15 eq. Oxygen 120________^
6 eq. Ptiospliorus 96 - -^ 6 eq. Pliosptioric Acid 2)G

366 3C6

If strong nitric acid be employed, instead of the dilute acid ordered in the

Pharmacopcsia, the reaction is so energetic that explosion and combustion are

sometimes the consequence. In such cases some nitrate of ammonia is usually

developed ; the ammonia being formed by the union of the nitrogen of the acid

with the hydrogen of the water.

Properties.—The aqueous solution of phosphoric acid [acidmn phosphoricum
dilutum, Ph. L.) prepared as above, is a colourless and odourless liquid. It

possesses the usual characteristics of an acid; that is, it is sour to the taste,

reddens litmus, and neutralizes bases. Its sp. gr., according to the London Phar-

macopceia, is 1*064. By evaporation, it acquires the consistence of treacle,

{hydrated phosphoric acid :) ^ndi when exposed to a higher temperature, it loses

water, and becomes pi/rophosphoric acid. At a dull red heat, a farther evolution

of water takes place, and a compound is formed, called metaphospJioric acid

;

this is fusible, and by cooling concretes into a transparent solid, called glacial

phosphoric acid.

Characteristics.— If phosphoric acid be saturated with an alkali (soda) so as to
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form a soluble phosphate, it may be distinguished from all other acids by the fol-

lowing characters : it throws down, with the soluble salts of lime, lead, and
baryta, while precipitates [phosphates) soluble in nitric acid: with the nitrate of
silver it causes a yellow precipitate {subsesquipliosphate of silver) soluble in nitric^

acid and in ammonia: liydrosulphuric acid causes no change of colour or precipi-

tate wiih it: if the soluble phosphate be heated to redness, it is converted into a

pyrophosphate, which gives, with the nitrate of silver, a white precipitate {pyro-
phosphate of silver).

PuRiTv.—The following are the qualities of this preparation, as given in the

London Pharmacopajia :

—

"Chloride of barium or nitrale of silver being added, whatever Ls thrown down is readily dis-

solved by nitric ncid. Strips of copper and silver are not at all acted upon by it, nor is it coloured

when hydrosulphuric ucid is added. Its pp. gr. is 1 0G4 ; 42 grs. of [crybtullized] carbonate of

soda are saturated by 100 grs. of this acid, and nothing is thrown down."

The chloride of barium is to detect sulphuric acid : while the nitrate of silver

delects hydrochloric acid. Should any free nitric acid be present, a portion of the

copper and silver would bo dissolved; and the solution would yield a darli preci-

pitate wilh hydrosulphuric acid. The quantity of carbonate of soda saturated

indicates the per-centage strength to be 10-5. The absence of any precipitate,

on the additionof carbonate of soda, shows that no phosphate of lime or any other

earthy phosphate is present.

Composition.—Pure anhydrous phosphoric acid is thus composed :

—

^toms. Eq. IVt. Per Cent. Bericlius. Boulovg, Davy.

Phosphorus 1 IG 44-44 44-05 44-8 42-e

Oxygen 2i 20 55-56 55-!i5 53-2 57-4

Phosphoric Acid 1 36 100-00 10000. . ; 1000 100-0

Mr. Phillips says, that 100 grains of the diluted acid of the Phamacoposia
saturate 42 grains of [crystallized] carbonate of soda. This indicates its compo-
sition to be as follows :

—

By Weight.

Phosphoric Acid 10-5

Water 89-5

Diluted Phosphoric Acid, Ph. L lOQ-O

Physiological Effects, a. On Vegetables.—This acid is poisonous to plants.

(Gcsppert, quoted by De Candolle, Phys. Veget.)

(S. On Animals.—Very few experiments have hitherto been made with it on
animals. Orfila (Toxicolog. Gener.) found that a strong solution of it acted like^

sulphuric acid. Thrown into the veins of a dog, it coagulated the blood and killed

the animal within ten minutes. Introduced into the stomach, it acted as a pow- ^
erfully corrosive poison.

y. On Man.—Diluted phosphoric acid produces the usual effects of the diluted

mineral acids, and which I have before noticed (pp. 200, 206, and 215). It is,,

therefore, denominated tonic and refrigerant, and tTiay be employed wherever the

mineral acids are indicated. It is milder, more assimilable, and, therefore, less

likely to disagree with the digestive organs, than sulphuric acid, with which, in its

action, it is usually compared. These qualities it perhaps derives from its being,

as Burdach [Arzneimittellehre, Bd. 3. S. 395. 1809.) expresses it, " less hete-

rogeneous to the human organism, since it has a considerable share in the com-
position of it." The same authority also observes, that besides fulfilling the indi-

cations of the mineral acids, " it much exalts the excitability when the organism

is weak."
Various effects have been ascribed to this acid, which require to be farther

investigated ere they are admitted. Thus Hecker [ArzneimiUel. Bd. 2. S. 305.)

says, it exerts a special influence over the nervous system, in virtue of which it

possesses the power of allaying pain and spasm. Lentin (Beiirage zur ausub.
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Heilk. Bd. 2. S. 139.) considers it to be endowed with the specific power of In-

fluencing secreting surfaces and the bones, whereby it is enabled to ameliorate
various morbid conditions of these parts. Sundelin {Ileilmittell. Bd. 2. S. 234.)
regards it as a stimulant and tonic to the sexual organs. Various effects have been
ascribed to it by Herder. [Hufeland's Journ, Bd. 9. St. 3. S. 148.)

Uses.—Phosphoric acid has been employed in the same cases in which sul-

phuric and other mineral acids have been used, and under the same regulations.

It may be employed for a longer period, without disturbing the digestive functions,

than the other agents of this class.

It has been used in certain cases rather on theoretical than practical grounds.
Thus its power of dissolving phosphate of lime has led to its employment in those
forms of lithiasis attended with phosphalic deposits in the urine,—in ossifica-

tion of the arteries and cardiac valves,—and in exostosis and other osseous tu-

mours. Lentin used it as a local agent to check caries, from a notion that this

disease depends on a deficiency of phosphoric acid in the part affected. VVoulfl'

applied it to promote the formation of bone.

There are several other diseases against which this acid has been administered.

Thus it has been given in blennorrhoea and leucorrhoea, when the secreted fluid

was thin and acrid (Sundelin,)—in profuse suppuration, to diminish the quantity
and improve the quality of the secreted matter,—in hysterical affections of young
and irritable subjects, Sundelin has found it useful,—in impolency of the male
(Berends,)—in diabetes, and in jaundice. Dr. Paris {^Appendix to tlie Sth ed. of
the Pharmacologia. Lend. 183G.) has found it to assuage the thirst so commonly
present in diabetes, more effectually than any other acidulated drink.

Administkation.—Internally the dilute phosphoric acid should be given in

doses of from ten minims to a fluid-drachm, properly diluted. Mixed with eight

or ten times its volume of water, it may be employed as a wash in caries.

Antidote.—(See Sulphuric Acid.)

Order X. SULPHUR AND ITS NON-METALLIC COMPOUNDS.

1. SULTHUR, L. E.—SULPHUR OR BRIMSTONE.

History.—Sulphur has been known from the most remote periods of antiquity.

It IS mentioned by Moses, [Genesis^ xix. 24.) Homer, [Iliad, lib. xvi.) and
other ancient writers.

Natural History.—It is found in both kingdoms of nature.

cu I.\ THE Inorganized Kingdom,—Native or virgin sulphur occurs in two forms : either em-
bedded in rocks {common nalive sulphur), or produced by sublimate (volcanic sulphur). In Sicily'

it is found in beds in a blue clay formation, which, in the opinion of Dr. Daubeny, is more
recent than chalk, but is of the same age with the {rypsum beds in the neighbourhood of.Paris.

Solfatara (called by the ancients Forum Vulcani or the Court of Vulcan), a kind of half-extinct

volcano, in the vicinity of Naples, is celebrated for its native sulphur, which is collected in con-

siderable quantities for the purpose of commerce. (Sir W. Hamilton, Campi Phlegrcei, 1776.)

Sulphur is also found in the mineral kingdom in a state of combination. Thus sulphurous acid

gas rushes out from volcanoes. Sulphuric acid is found native both in tlie free and combined
states: hydrosulphuric acid gas is evolved from the pure sulphurous or hepatic waters (seep.

257), and from the soil in some other places : lastly, sulphur is found in combination with metals.

Dr. Thomson (Outlines of Mineralogy, «Scc. Vol. i. p. 76.) mentions f^jurleen native sulphurets and
seventeen sulphur salts.

yfi. In the Organized Kingdom.—Sulphur is found in Liliacece (as in garlic) ; in Cruciferce

(as in mustard) ; in UmbellifercB (as in asafoetida), and in many other orders of plants. The
alkaline and earthy sulphates are frequently met with in vegetables. Sulphur is also a con-

stituent of some animal substances (thus it is found in eggs, urine, &c.); sulphates are found in

the urine.

Some mineralogists entertain the opinion tliat Sicilian sulphur is of organic (animal) oriisiin.

for December lat, 1838; also Lnonhard, Handbuch der Ortjktognonie, 8. 599. Heidelberg, 1826.
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Preparation.—Sulphur is procured in two ways ; by (he purificalion of native

5?ulphur, or by the decon^position of the native sulphurets. The sulphur of

British commerce is almost exclusively obtained in the first way. It is brouj^hl

principally from Italy and Sicily. During the year 1S30 no less than 236,333
cwts. of rou«^h brimstone were imported from Italy and the Italian islands.

[Farliam. Ret. 367, ordered to be printed, April, 1832.)

a. Furification of native suljohur.—In Sicily, from whence most of this sub-

stance is procured, the native sulphur is submitted to a rude process of fusion : it

is collecied in heaps, which are set fire to on the surface: the heat developed by
the combustion of one portion fuses another. (Daubeny, Description of Volca-

noes, p. 197.)

Another mode of purifying native sulphur is to distil it in earthen pots. These
are arranged In two rows in a large oblong furnace, the top of each pot, which
serves for the introduction of the sulphur and for the removal of the residuum,

being kept closed during the operation. The upper and lateral part of each pot

communicates with an inclined tube of about two inches diameter and fourteen

long. When the fire is lighted in the furnace, the sulphur fuses and sublimes,

and passes through this tube into another pot, placed on the outside of the fur-

nace, and perforated near its bottom to allow the melted sulphur to flow into a
pail containing water, where it congeals, and forms the rough or crude sulphur

{^Sulphur criidum). (Dumas, Traile de Chimie, t. 1". p. 12i.)

Crude sulphur is purified in this country. The process formerly adopted was
to submit it to fusion in an iron cauldron : the earthy impurities subsided, and the

liquid- sulphur was ladled out and cast in moulds. The improved method of puri-

ficalion is to submit it to distillation in an iron still.

For this purpose crude sulphur is put into an iron pot, set in brick-work, over

a proper fire. To this is adapted an iron head removable by a crane, and com-
municating by two tubes or necks, the one with the sulphur chamber, the other

with the iron receiver, which is immersed in water. The communication be-

tween the still and the receiver being shut off, the sulphur distils into the sulphur

chamber, on the walls of which it is deposited in a pulverulent form. When ob-

tained in this state it is called Flowers of Sulphur. The door into this chamber
is placed near the ground, and is closed when the process is going on. If the

communication between the still and the sulphur chamber be shut off by turning

the handle, and the communication between the still and the receiver opened, the

sulphur distils over and condenses into a liquid which, when solidified, consti-

tutes the refined sulphur of commerce. The elbow-pipe which forms the com-
munication between the still and the receiver, is encased in a metal jacket, be-

tween which and the tube a current of cold water is continually flowing from the

butt, and, after passing around the receiver, escapes, by a cock. The top of the

receiver is perforated by a vent pipe, and is supplied with a circular aperture (by
which the liquid sulphur can be ladled out), usually kept close by a movable
lid.

The Sticky Roll, or Cane Sulphur [Sulphur in haculis ; Sulphur in rotulis ;

Sulphur rotundum) is refined sulphur which has been cast in wooden moulds.
" Sublimed Sulphur (^Sulphur sublimatum, L. D.,) commonly termed Flowers

of Sulphur, [Flores Sulphuris), is apt to be contaminated with a little adhering
acid (formed by oxidation of sulphur), which, in both the Edinburgh and Dublin
pharmacopoeias, is ordered to be removed by washing. [For this the U. S. Phar-
macop(Eia simply uses the word Sulphur, when unwashed, and Sulphur Lotum,
when washed.]

The Edinburgh College orders Sulphur sublimatum to be thus prepared :

—

"Sul)lime sulphur in a proper vessel ; wash the powder thus ohtaincd with boiling water in

successive portions till ihe water ceases lo have an acrid taste ; then dry the sulphur with a gentle

heat."

The Sulphur latum of the Dublin Pharmacopoeia is prepared by pouring hot water on s^b-
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limed sulphur, and rcpcatlnjr the washing so long as the effused water appears contaminated
with acid. This is discoverable by means of litmus. The sulphur is then to be dried on bibu-

lous paper.

(3. Decomposition of Metallic Suljyhurets,—In some places sulphur is procured

by the decomposition of metallic sulphurels (of iron and copper), [n Anglesea,

it is (or was) prepared by roasting copper pyrites by which part of the sulphur

is burned, while the remainder is volatilized and collected in chambers connected

with the domes of the furnaces by means of horizontal flues. (Atkin's Diet, of
Chem. vol. ii.)

The dregs remaining after the purification of sulphur are called Horse Brim-
stone; Sulphur vivum ; [Sulphur cahallinum ; Sulphur griseum.)

Properties.—At common temperature, pure sulphur is a brittle, crystalllzable

solid, of a yellowish-green colour, without smell, and with a very weak and

almost imperceptible taste. Its specific gravity is about 1*99, but, when free

from air-bubbles, 2-0S7. It is a bad conductor of electricity ; and, therefore, by
friction becomes powerfully electric. It is a bad conductor of heat, and when
grasped in the warm hand, crackles, and sometimes breaks to pieces. It is fusi-

ble, volalilizable, and combustible. In atmospheric air it burns with a pale blue

flame, and emits a large quantity of fumes having a peculiar suffocating odour

{sulphurous acid).

It is called dimorphous, because it is capable of crystallizing in forms belong-

ing to two systems of. crystallization. Thus, crystals of native sulphur, and those

deposited from solutions of sulphur, belong to the right prismatic system ; while

crystals obtained by fusion and slow cooling of sulphur are refcrrible to the ob-

lique rhombic prismatic system. It is temperature which determines the form :

crystals which are formed at a temperature Below 232°, belong to the right pris-

matic system ; on the other hand, those proauced at 232°, belong to the oblique

system. -^

When sulphur is heated to 340°, it becomes viscid ; and, by increasing the

heat, the viscidity increases, until the temperature arrives at between 400° and
500°. If, while in this state, it be suddenly cooled, as by throwing it into water,

it remains quite soft, so that it may be drawn out into threads. The cause of

this change, which seems to be merely physical, is not understood. The atomic

weight of sulphur is about 16.

Characteristics.—Sulphur is easily distinguished from other bodies, by its

colour, its fusibility, its volatility, and its burning with a blue flame, and the evo-

lution of sulphurous acid gas, the odour of which can be easily recognised.

Impurities.—Rough sulphur is always mixed with variable quantities of

foreign substances. Vauquelin [An7i. de Chim. 25, ."^O.) distilled 200 grains, and

obtained a residuum of 0-82, composed of silica, carbonate of lime, iron, bitumi-

nous charcoal, alumina, and magnesia, but the proportion of earthy matters is

generally more considerable. Sulphur obtained from pyrites sometimes contains

orpiment {sesquisulphuret of arsenicum). The purity of any specimen is deter-

minable by dissolving it in oil of turpentine, which does not act on the foreign

matters. It siiould be perfectly volatile.

At a temperature of 600^ sublimed sulphur totally evaporates. When washed with water, it

does not alter the colour of litmus. Pk. Lond.

Litmus detects the presence of any free acid (sulphurous or sulphuric acid).

Physiological Effects, a. On Vegetables.—Sulphur does not appear to be

injurious to vegetables, for seeds vegetate and produce thriving plants when sown

in sulphur.

/?. On Animals.—At the veterinary school of Lyons it was found that a pound

of sulphur killed horses by producing violent inflammation, recognisable during

life by the symptoms, and after death by the morbid appearance. (Christison's

Treatise on Poison?.)

^y. On Man.—'In small and repeated doses sulphur acts as a gentle stimulant to
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the secreting organs, especially to the skin and the mucous memhranes, particu-

larly the bronchial membrane. It promotes the capillary circulation of these

parts, and increases their secretions. Sundelin {HeilmitteU. Bd. 1, S. 196.) says

it operates specifically on the mucous membrane of the rectum, and thereby pro-

motes critical hemorrhoidal secretions. That it becomes absorbed is shown by

the odour of hydrosulphuric acid which it communicates to the sweat, urine, and
milk, and by silver articles becoming blackened in the pockets of patients who are

under the influence of it. By the German physicians it is called a resolvent, and

is ranked with the mercurial and antimonial preparations. (See p. 202.) ' From
mercurial and antimonial medicines," says Sundelin, "sulphur is distinguished

by its groat diffusibility : in virtue of which it approximates to the exciting tonic

agents ; and also by its not possessing the liquefacient properties of these

agents."

In larger doses (as one or two drachms) sulphur acts as a mild purgative, with-

out exciting the pulse or occasioning griping. As the stools are usually solid.

Dr. Paris (^Pharmacologia, vol. i. art. Cathartics) concludes that the action of

sulphur on the bowels is confined to the muscular coat.

Uses.—Sulphur is employed both internally and externally.

a. Internally.—It is given for various purposes. In affections of the rectum

^

as stricture, hemorrhoids, and prolapsus, it is a valuable agent as a mild purga-

tive. I have frequently employed it in these cases as a substitute for castor oil.

In order to promote its purgative effect, it will be sometimes necessary to •en-

join magnesia or the bitartrate of potash. In chronic cutaneous diseases, more
especially prurigo, impetigo, and scabies, the internal use of sulphur is some-

times attended with great benefit. In pid7nonary affections, as chronic catarrhs

and asthma, it is said to be sometimes useful. In rheumatic and gouty affec-

tions also. After an attack of acute rheumatism*, when the joints are left in a

swollen and painful state, I have seen sulphur prove highly useful. It is popu-

larly taken with ardent spirit in this complaint. It has been employed as an
anthelmintic. Vogt employs it as txresolvent in inflammation ; as in croup, bron-

chitis, peripneumonia, and abdominal inflammation. In some constitutional dis-

eases (as scrofula and secondary syphilis) it has been used as an alterative. Tor-

tual has proposed sulphur as a preservative against measles ; but, as might be

expected, experience shows sulphur possesses no prophylactic power of this kind,

and that the only preservative is isolation.

Fig. 58.

Sarcoptes Hominis—(Raspail.)

^. Externally.—Sulphur is a most valuable remedy in various skin diseases,

more especially 5ca6zes; and, notwithstanding many substitutes have been pro-

pxDsed for it in the latter disease, none are so generally successful. It is supposed
by some that its curative powers in this disease depend on its poisonous influ-



408 ELEMENTS OF MATERIA MEDICA.

ence over the so-called itch-insect {Sarcojptes Hominis of Raspail, the Acarus
jScrt^m of other wrilers) ; a litile parasite belonging to the class Arachnida ot

articulated animals, and, therefore, improperly termed an insect. (Raspail, Me-
moire sur VInsect de la Gale. Paris, 1834.)

But, before adopting this explanation of the modus tnedendi of sulphur, it is to

be proved that the animal is the cause of the disease ; for, at present, ii has not
been satisfactorily shown whether it be the cause, effect, or mere accompaniment
of itch. Rayer [Treatise on Diseases of the Skin, by Dr. Willis, p. 344.) ob-

serves, that it is indubitable that the number of these insects hears no proportion

to that of the vesicles. " It is, farther," he adds, " rare to discover these insects

on the abdomen and on groins, where the eruption of scabies is nevertheless very
common and very apparent; moreover, scabies is known to continue when no
more acari are to be discovered." "Sulphur is also a most valuable application in

various other skin diseases, as porrigo, impetigo, &c.
Administration.—Internally, it is usually given with syrup, or treacle, in the

form of an electuary, or suspended in milk. The dose of it, as a purgative, is

from one to three or four drachms. As an alterative and sudorific, the dose is

about half a drachm.

1. UNGUENTUM SULPHURIS, L. E. D. (U. S.) Sulphur or Brimstone Ointment.
(Sulphur [sublimed] 3iij. [3j., E. ; Ibj., D.'\ ; Hog's lard, Ibss. [3iv., E. ; Ibiv.,

jD.] Mix them thoroughly together.—The London College adds of Oil of I3er-

ganlot, rrixx.) [Sulphur a pound. Lard two pounds, U. S.] Extensively em-
ployed in scabies, porrigo, and other skin diseases. In scabies, it is to be applied

every night until the disease is cured.

2. UNGUENTUM SULPHURIS COMPOSITUM, L. Compound Sulphur Ointment.-^
(Sulphur, Ibss.; White Hellebore, powdered, gij. ; Nitrate of Potash, 3j. ; Soft

Soap, Ibss. ; Lard, Ibjss. ; Oil of Bergamol, -nixxx. Mix.) This is employed in

the same cases as the preceding preparation, than which it is considered more
efficacious, but at the same time more irritating. [The Ointment directed by the

U. S. Pharmacopoeia by this name is different from the preceding, though used

for the same purposes ; the formula is the following :—Take of Sulphur an ounce;

Ammoniated Mercury, Benzoic Acid, each a drachm ; Oil of Bergamot, Sulphuric

Acid, each a fluid-drachm; Nitrate of Potassa two drachms; Lard half a pound.

To the Lard, previously melted wiih a moderate heat, add the other ingredients,

and stir them constantly until they are cold.]

%. SULPHUR PRiECIPITATUM ; Precipitated Sulphur ; Lac Sulphuris, or Milk of
Sulphur.—This preparation was known to Geber. [Invention of Verity, chap.

vi.) It is prepared by boiling together sublimed Sulphur, one part; Slaked

Lime, two parts ; and Water, eight parts. To the filtered solution is to be added

a sufficient quantity of Hydrochloric- Acid to precipitate the whole of the Sulphur,

which is collected and dried in a stove.

The theory of the process is the following :—When sulphur and lime are boiled

in water, six equivalents or 96 parts of sulphur react on three equivalents or 84
parts of lime, and produce two equivalents or 104 parts of bisulphuret of calcium,

and one equivalent or 76 parts of the hyposulphite of lime. By the action of

three equivalents or 111 parts of hydrochloric acid on these two salts, we obtain

three equivalents or 168 parts of chloride of calcium, six equivalents or 96 parts

of sulphur, and three equivalents or 27 parts of water.

MATERIALS. COMPOSITION. PRODUCTS.

3 eq. Hydrochrc < 3 eq. Hydr. 3— ~" ~~" 7? 3 eq. Water 27
Acid Ill

J
3cy. C'hlor. 108 —:,..-;;/l3 tq. C'hior.

8-".^y Calc,

6eq. Sulphur... 9652^^: St^T^^^^^ .,. B,WM. Ca^c. 104 I J ^': g/^

..._ ^ ,e,.Ume ^\\Z%T ^

ieq.Sutph.U ^6eq. Sulph. 96

291
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Precipitated sulphur agrees in most of its properties with sublimed sulphur, but

is much whiter, and is in a finely pulverulent form. Berzelius says, that when
melted, it gives out a little sulphuretted hydrogen ; and on cooling, resumes the'

yellow colour it had before it was boiled with the alkali. H. Rose (Poggendorf's

Annalen, xlvii. ; also, Pharm. Central' Blatt. far 1839, S. 441.) ascribes the

whiteness of precipitated sulphur to its containing sulphuretted hydrogen in the

state of persulphuret of hydrogen.

It is composed of sulphur with a little water; and hence it is frequently termed

hydrate of sulphur. According to Bucholz, however, when well dried, it con-

tains hardly a trace of water, and, therefore, that which, under ordinary circum-

stances, is contained in it, must be regarded as hygroscopic ; so that the term

hydrate is not strictly applicable to it.

On account of the extensive adulteration of this preparation, it has been omitted

from all the British pharmacopoeias. In the preparation of nearly the whole

of the precipitated sulphur of the shops, sulphuric acid is substituted for hydro-

chloric acid, by which the product contains about two-thirds of its weight of sul-

phate of lime. Mr. Schweitzer [British Annals of Medicine^ vol. i. p. 618.)

analyzed a sample, and found its composition to be as follows :

—

Sulphate of Lime 50
Water of UrystallizHtioa of ditto 13-1

Sulphur 36-9

Lac Sulphuris of the shops 100-0

I was informed by an extensive manufacturer of this article, that he prepares

both kinds, the pure and the adulterated, and that the firm of Messrs. Barry and
Co, is almost the only one which buys the pure kind. The adulteration is

readily detected by subjecting the suspected preparation to heat in a crucible or

on a fire shovel, when the sulphur and water of crystallization are volatilized,

leaving behind the sulphate of lime. Or the sulphur may be dissolved out by oil

of turpentine or liquor potassae.

The effects, uses, and doses of this preparation, are the same as those of sub-

limed sulphur.

4. OLEUM SULPHURATUM ;
Sulphurated Oil ; Balsamum Sulphuris, or Balsam

of Sulphur. In the London Pharmacopoeia for 1824, this compound was ordered

to be prepared by dissolving one part of Sublimed Sulphur in eight parts of Olive

Oil. The compound thus procured cannot be regarded as a mere solution of

sulphur in oil, since the odour of hydrosulphuric acid, which it possesses, proves

that the oil has undergone partial decomposition : in fact, the heat to which the

oil is raised in order to boil it, causes a chemical change.

It is a dark reddish-brown viscid substance, having an extremely unpleasant

odour. Its local action is that of an acrid : its remote operation that of a stimu-

lant, causing thirst and febrile heat. It has been supposed to possess expectorant

and diaphoretic properties. It is applied to foul ulcers, and is employed inter-

nally in chronic pulmonary affections. The dose of it is from 40 to 50 drops :

but its unpleasant taste and smell almost precludes its use.

2. AC'IDUM SULPHU'RICUM, L. E. D. (U. S.)—SULPHURIC ACID.

History.—This acid appears to have been known to Geher as early as the \

seventh century. (Thomson's Syst. (f hiorg. Chetn. vol. ii. p. 29.) In the /

state in which we usually meet with it in English commerce, it is usually deno-/
niinated Oil of Vitriol.

Natural History.—It is found in both kingdoms of nature.

VOL. I. 35
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tt. In the Inorganized Kingdom.-^Ii is found in the waters of some volcanic regions, and

Cascade of Vinagre in Colombia.

I
Y\<:i>. 59. ^^ evidently produced by the combustion of sul-

( ^—

^

phur. The J?io Vinagre, (Vinegar River,) which
N >'^;«c^"^-^ descends from the volcano of Purace, in Colombia,

to Popayan, has received its name from its acid pro-

perties, which it derives from being impregnated
with sulphuric and hydrochloric acids. (A. de
Humboldt, Vues des Cordilleres, p. 220.)

Issuing from the crater of Mont Ida, in Java, is

a river which also contains this acid. Dr. Thomas
Thomson {Mineralogy, vol. i. p. 75.) states, that in

Persia there is an earth so strongly impregnated
with it, that it is used by the natives as an acidu-

lous seasoner of food. This author also says, (Op.

cit. p. 77.) that there are no less than twenty-seven

sulphates (consisting of combinations of sulphuric

acid with one or more bases) in the mineral king-

dom. The most abundant of these is the sulphate

of lime. The Sour Springs of Byron, Genessec
county, ten miles south of the Erie canal, contain

pure sulphuric acid. (Eaton, Quarterly Journal of
Science, 1829, p. 200.)

0. In the Organized Kingdom.—The sulphates

/ of lime, potash, and soda, have been found in plants. (De Candolle, Pfiys. V6get. p. .390.) The
( sulphates of potash and soda are mentioned by Berzelius {Traite de Chim. t. 7"*, p. 393.) as

\ constituents of human urine.

Preparation.—The most improved method of manufacturing oil of vitriol

adopted in this country, is the following:—Crude sulphur is burned on a stone

hearth or iron plate in a furnace (or burner)^ and the gas (sulphurous acid) thereby

produced, is conveyed by a pipe or chimney into a leaden chamber, the bottom

of which is covered to the extent of four or five inches with water. The furnace

door has two apertures to regulate the supply of atmospheric air. After combus-

tion has continued for several hours, an iron pot or pan, containing a mixture of

the nitrate of potash or soda and oil of vitriol, is introduced into the furnace, and

steam is conveyed into the leaden chamber.* So that sulphurous acid, nitric or

nitrous acid (generated by the action of the oil of vitriol on the nitrate of potash,

and volatilized by the heat produced by the combustion of the sulphur), and
steam, are conveyed into the leaden chamber, and by their mutual reaction pro*

duce sulphuric acid, which is absorbed by the water at the bottom of the chamber.

To prevent loss in the process, the residual gases are conveyed through two or

more leaden chambers of unequal size (also containing water) before they are

allowed to escape into the air. In one manufactory which I inspected, the cham-
bers communicated with each other through a double-necked stone bottle, at the

bottom of which was water.

The leaden chamber is sometimes divided into two or three compartments by

leaden curtains placed across it, as shown in the following cut taken from Pro-

fessor Graham's Elements of Chemistry, vol. i. p. 324.

• Mr. Graham Rtate?, that sulphurous acid, nitric acid vapour, and steam, are simultaneously admitted into
the leaden chamber.



sulphuric acid.

Fig. 60.

411

Oil of Vitriol Chamber.

Steam Roilfr.

Section of Furnace or Burner.
and /. Leaden curtains sus-pcnded from the roof
of the chiunher to within inches of the floor.

Leaden curtain rising from the lloor to within 6
inches of the roof.

ff.
Leaden conduit or vent tube for the discharge of
uncondensable ga!:e!!. It sliould communicate
with a tall chimney to carry ofli" these gases,
and to occcisiuii a slight draught in the chim-
ney.

These curtains "serve to detain the vapours, and cause them to advance in a

gradual nnanner through the chamber, so that the sulphuric acid is deposited as

completely as possible, before the vapours reach the discharge lube."

To check the combustion of the sulphur, it is sometimes mixed with some
earthy matter, and made into truncated pyramidal masses, which are burnt in the

usual way.

Since the high price of native sulphur, manufacturers have employed iron pyrites to yield

sulphuric acid. I have seen pyrites from Wicklow, Cornwall, and St. Lucia, used for this pur-

pose. The furnace for the combustion of it requires bars, to allow a g^reater supply of air. The
sulphuric acid obtained from pyrites is usually contaminated with arsenious acid.

At Mr. Farmer's oil of vitriol manufactory, Kennington Common, [ witnessed

the escape of brown vapour (nitrous acid) from the vent pipe of the leaden cham-
ber ; and I was informed this was usual. It is evident, therefore, that the nitric

acid is not completely deoxidized.

A crystalline matter is sometimes deposited in the pipes connected with the

leaden chambers. It indicates a deficiency of water in the process. When the

liquid in the leaden chamber has acquired a sp. gr. of about 1-5 (1*6 or 1*7,

according to Mr. Farmer's statement to me), it is conveyed by leaden pipes into

rectangular leaden boilers, where it is evaporated and concentrated until its sp. gr.

is 1'7() (1*75, Farmer); but in some manufactories this part of the process is

omitted. The final concentration is effected by boiling it down in glass orplatinum
retorts: the latter, notwithstanding their great cost, are now usually adopted.

Their price, of course, depends on their size. Mr. Parkes (Chem. Essays, vol. i.

p. 535.) had one which held thirty gallons, and cost about £360 ; but sometimes

they are made so large, that they are worth £1000 each. In this apparatus the

acid is deprived of a part of its water and some sulphurous acid, and when it has

attained a sufficient degree of concentration, it is drawn oflT by means of a platinum

syphon into carboys.

The theory of the process is the following:—When sulphurous acid gas, nitric

acid vapour, and aqueous vapour, come into contact with each other, the sulphu-

rous acid robs the nitric acid of part of its o.xygen, and is thereby converted into

sulphuric acid. By this partial deoxidalion, nitric acid is converted into nitrous

acid.

1 eq JVttroKS .add 46-
8-

Materials.

1 eq. Nitric Acid 54 U "' ^ "'"''"''

,
^

I
1 cq. Oxygen

I cq. Sulphurous Acid. . . 32

PRODUCTS.

-] eq. Nitrous Acid 46

1 eq. Sulphuric Acid 40

8G

The nitrous acid thus produced is farther deoxidized and converted into binox-

ide of nitrogen, by another portion of sulphurous acid, which, thus gaining oxy-

gen, is converted into sulphuric acid. If there be excess of nitrous acid and a
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deficiency of water, a crystalline matter* is sometimes deposited. Its formation

depends on the sulphuric acid first formed, decomposing some nitrous acid into

nitric acid and binoxide of nitrogen : with the latter the sulphuric acid combines to

form the crystalline compound. Hence to prevent its production excess of sulphu-

rous acid and water should be present.

An interesting illustration of the above reactions is obtained by generating^ sulphurous acid in

a flask, and conveying the gas, by means of a curved glass tube, into a tall jar, at the bottom of
which is a small quantity of colourless but concentrated nitric acid. Brown vapours of nitrous

acid are evolved, sulphuric acid is formed, and the jar becomes lined with a crystalline matter,

which dissolves with effervescence in water.

The old method of manufacturing oil of vitriol, and, indeed, one still followed in

some places, consists in burning a mixture of eight parts of sulphur and one part

of nitrate of potash (or nitrate of soda) on iron or leaden plates, either within the

leaden chamber or in a furnace on the outside of it. (Parkes's Chemical Essays,

vol. i. p. 465.)

In this process an equivalent of sulphur combines with two equivalents of atmo-

spheric oxygen to form one equivalent of sulphurous acid. Another equivalent of

sulphur abstracts three equivalents of oxygen from one equivalent of nitric acid of
the nitrate, and thereby becomes sulphuric acid, which, with the potash of the nitre,

forms an equivalent of sulphate of potash. One equivalent of binoxide of nitrogen

is evolved by the decomposed nitric acid, and this, combining with two equivalents

of atmospheric oxygen, becomes nitrous acid, which, aided by the presence of
water, reacts on a farther portion of sulphurous acid.

At Goslar, Nordhausen, and other parts of Saxony, sulphuric acid is made
thus:—Crystallized sulphate of iron is calcined, by which the greater portion

of its water of crystallization is expelled. It is then distilled in earthen vessels,

by which fuming sulphuric acid is procured, while sesquioxide of iron is left in

the retort. If this acid be heated in a glass retort, real or anhydrous sulphuric

acid distils over.

Properties, a. Of Aniiydrous Suipimric Acid.—It is a white crystalline solid,

having very much the appearance of asbestos. Exposed to the air it attracts

water, and flies off in the form of dense white fumes. It melts at 66° F., and
boils at from 104° to 122° F. The sp. gr. of the liquid acid, at 78° F. is 1-97.

It does not redden litmus unless moisture be present.

Its composition is as follows :

Moms. Eg. Wt. Per Ct. Berzelius. Vol.

Sulphur 1 16 40 4014 I Sulphurous acid gas 1

Oxygen 3 'it CO 59-86 Ovygen gas 05

Anhydrous Sulphuric acid. 1 40 100 10000 j Sulphuric acid vapour 1?

/S. Of NortUianscn, or Fuming Sulphuric Acid.—This is USUally a dark-brown,

oily liquid, which gives out copious white fumes in the air. Its sp. gr. is about

1«9. It is imported in stone bottles, having a stoneware screw for a stopper.

When subjected to heat, it gives out the vapour of anhydrous sulphuric acid : the

residue in the retort resembles oil of vitriol. The composition of fuming sulphuric

acid is as follows

:

' Much (iifference of opinion has existed with respect to the nature of the crystalline matter which is occa-
sionally formed in the leaden chamber of the sulphuric acid manufacturer. Davy {Elements of Chemical P/ii-

losophy,x>.Ti6, 1812) regarded it as a compound oi water, nitrous acirf, and sulphurous acid. Dr. W. Henry
(Jlnnals of Philosophy, N. S. xi. p. 368), and afterwards Gaultier de Claubry {^nn. de Chim. et Phys. t. xlv. p.
284) submitted it lo analysis. The latter found its constituents to he anhydrous sulphuric acid 6559, hyponi-
trous acid 23-96, and water 10-10. In 1839 Henrich Rose {Pharm. Central-Blatt filr 1S39, S. 664) described a
solid compound of anhydrous sulphuric acid and binoxide of nitrogen (2 SO^ + NO^). Adolphe Rose (Ibid, far
1840, S. 481; also, Jowru. de Pharm. t. .\xvii. p. 133) has shown that the crystals which form in the leaden cham-
ber consist oi sulphuric acid, binoxide of nitrogen, and water. M. Provostaye {Journ. de Pharm. t. xxvi. p. 637)
has aliO examined this crystalline matter.
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.^toms. Eq. m. Per Ct. Jltoms. Eg. JVt.

Anhydrous Sulphuric Acid 2 .... 80 .... f!9"88 ?- J Anhydrous Sulphuric Acid I .... 40

yf^xer 1 JO" ji ( ^ Protohydraie Sulphuric Acid 1 49

Fuming Sulphuric Acid... 1 ff* ....9fl'90 1 89

y. Of Oil of Vitriol, or English Snlphiirlc Acid* {Aculum Sulphuricum^ L. E.

(U. S.) Acidum Sulphuricum vcnale^ D.)—This is a colourless, transparent, inodo-

rous, highly acrid, and corrosive liquid. U possesses the usual properties of a

powerful mineral acid in a very eminent de^gree, such as reddening the vegetable

blues, saturating bases, and displacing other acids. Its afllnity for water is most

intense, and by virtue of this, it absorbs aqueous vapour from the atmosphere,

and chars animal and vegetable substances. When mi.xed with water there is a

mutual condensation with the evoludon of heat. Various substances when heated

in sulphuric acid decompose it; they abstract oxygen and evolve sulphurous acid.

This is the case with charcoal, organic substances, phosphorus, sulphur, and

several of the metals, as copper, tin, and mercury.

The sp. gr. of this acid at 60° F. is about 1-84. Genuine commercial acid

should never surpass 1'8455; when it is denser, we may infer sophistication or

negligence in the manufacture. (Brando's Manual of Chemistry^ 5th edit. 1841.)
According to the London College^ good oil of vitriol possesses the following

characters :

—

It is free from colour. Its specific gravity is 1'845. What remains after the acid has been
distilled to dryness, does not exceed the four-hundredth part of its weight. Diluted sulphuric

acid is scarcely coloured by hydrosulphuric acid.

The Edinburgh College gives the following characters of it :

—

"Density 1*840, or near it: colourless: when diluted with its own volume of water only a
scanty muddiness arises, and no orange fumes escape."

The '* muddiness" here referred to depends on the precipitation of sulphate

of lead, which commercial oil of vitriol usually holds in solution, but which is

deposited when water is added. The " orange fumes" are nitrous acid vapour.

The Dublin College states the sp. gr. of commercial sulphuric acid to be 1*850
;

but this is erroneous. It ought not to exceed 1-845.

In order to procure Pure Oil of Vitriol [Acidum Sulphuricum purum^ E. D.)

both the Edinburgh and Dublin Colleges give directions for the purification of the

commercial acid.

The Edinburgh College stales, that "if commercial sulphuric acid contain nitrous acid, heat

eight fluid ounces of it with between ten and fifleen grains of sugar, at a lempurature not

quite suificient to boil the acid, till the dark colour at first produced shall have nearly or altoge-

ther disappeared. This process removes nitrous acid. Other impurities may be removed by
distillation ; which, on the small scale, is easily managed by boiling the acid with a few platinum

chips in a glass retort by means of a sand-bath or gas-flame,—rejecting the first half ounce."

The College gives the following characters of the pure acid:—"Density, 1'845 : colourless:

dilution causes no muddiness : solution of sulphate of iron shows no reddening at the line of
contact when poured over it."

The Dublin College orders of Commercial Sulphuric Acid, Ibj. Pass the acid into a retort

of flint glass, attach a receiver of the same kind, and with the junctures of the vessels left open,

let heat be applied to the retort until one-twelfth part of the liquor shall have distilled over

;

this, as it contains water, should be rejected. The receiver being again applied, the residuum
is to be redistilled to dryness. A few slips of platina passed into the acid in the retort will

restrain the ebullition, which otherwise, would be too violent. The specific gravity of this acid

is to the specific gravity of distilled water as 1-845 to 1-000. Let this acid be kept in well-

closed vessels.

Composition.—^The composition of oil of vitriol or English sulphuric acid is

as follows :

—

35*
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Real sulphuric acid.

Water

Jitoms.

.. 1 .

Strongest (sp. gr. 1-845).

Eq. Wt. Per Cent.

40 81-6

y ]8-4

OilofVitriol J 49 lOOO

Commercial (sp. gr. 1*8433).

Atoms. Eq. Wt. Per Cent.

1 40 78
Vi 1125 22

51-25 100

Characteristics.—Free sulphuric acid or the soluble sulphates are recognised

by a solution of any of the barytic salts, which throws down a heavy white \irQ-

c\[t\irii\.Q {sulphate of baryta) 'ms,o\\x\AQ \n acid or alkalis. If this precipitate be

ignited with charcoal, iti s deconnposed and converted into sulphuret of barium,

which, on the addition of hydrochloric acid, evolves hydrosulphuric acid, known
by its odour and its blackening paper moistened with acetate of lead, if sulphuric

acid be heated with organic matter, sulphurous acid is given out: this may be

known by its odour, and by its occasioning the formatii)n of the blue iodide of

starch, when mixed with iodic acid and. starch. Oil of vitriol is reddened by
veratria, salicin, piperin, oil of bitter almonds, phloridzine, &c.

To determine whether sulphuric acid be free or combined with a base, Dr. Christison
(Treatise on Poisons, 3d ed. p. 142.) recomtnends the liquid to be boiled with pure carbonate of
lead. If free sulphuric acid be present, sulphate of lead will be formed, which, being insoluble

in dilute nitric acid, may be thereby distinguished from carbonate of lead; and it is assumed
that no sulphate of lead will be formed if there is only a natural sulphate present, "because car-

bonate of lead and the neutral sulphates do not decompose each other." But this test is liable to

.objection : alum, sal enixum, sesquisulphate of iron, and other supersulphates, react on carbonate

of lead like free sulphuric acid ; and, farthermore, neutral sulphate of ammonia is decomposed
at a boiling temperature by carbonate of lead.

Impubities.—Pure oil of vitriol should be colourless : the presence of organic

.matter f as cork, communicates a brownish or black coiotir. The acid of com-
merce usually contains traces of sulphate of lead : this may be detected either by

adding water, when the white sulphate is precipitated ; or by the addition of hy-

.drosulphuric acid to the dilute sulphuric acid, when a very slight change of colour

is observed, owing to the formation of sulphuret of lead. " What remains [i. e.

sulphate of lead] after the acid has been distilled to dryness does not exceed the

j^^ part of its weight."

<)il of vitriol frequently, or usually, contains an oxide of tiitrogen. According

to A- Jlose it is generally the binoxide of nitrogen. A solution of the protosul-

phate of iron detects the binoxide of nitrogen, nitrous acid, or nitric acid, by the

reddish brown or brownish black colour which it gives rise to, *' if a sufficient

quantity of pure sulpimrie acid be added to the liquid to be examined." (A. Rose.)

Permanganate of potash is an excellent test of binoxide of nitrogen or nitrous

acid in sulphuric acid, diluted with about six parts of water. If either of these

substances be present, the permanganate Is decolourized. The efTecl is not pro-

duced by the presence of pure nitric acid in dilated sulphuric acid. Hence it

distinguishes binoxide of nitrogen and nitrous acid from nitric acid.

Latterly, in consequence of the high price of Sicilian sulphur, sulphuric acid

has been extensively manufactured from -iron pyrites, in which arsenic is usually

contained ; and in conse<|uence the oil of vitriol of commerce has been found to

be contaminated with arsenious ucid. Dr. G. O. Rees [Londjon Medical Gazette

for Feb. 5, 1841.) found 22-58 grains of this acid in twenty fluid ounces of oil

of vitriol ; and Mr. Watson^ states that the smallest quantity which he has de-

tected is 35^ grains in twenty fluid ounces. The tests for this dangerous conta-

mination are Marsh's test and sulphuretted hydrogen.* In the application of these

the acid must be previously diluted with distilled water.

Physiological Effects, a. On Vegetables.—In the concentrated state sulphu-

* LoTtdan Medical Gjiiette, for Feb. 1841. Mr. Watsoo states that a man had nearly lost his life in conse-
.quence of the inhalation of arseniuretted hydrogen, produced in the maaufacture of hydroctjioric acid, by the

diluted, unpurified, pyrit<<e sulphuric acid acting upon the iron retort employed
a See the article ^rscnioiwyfeirf, in a subsequent part of this work, where fuJl directions will be given for

ilhe ^plication of these teste.
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ric acid chars the parts of plants to which it is applied. In the dilute form it

destroys vegetables in a few hours. (Marcel, in De Candolle's Phys. Veget. p.

1345.)

^. On Animals generally.—The action of sulphuric acid on animals generally

is precisely the same as that on man. Thrown into the veins of a dog, Orfila

found that it coagulated the blood, and caused immediate death. [Toxicologie

Generale.)

-v. On Man.—Properly diluted, and administered in small but repeated doses,

sulphuric acid acts like the other mineral acids (see pp. 197, 200, 206, and 215).

Thus it promotes the appetite, diminishes febrile heat, allays excessive thirst,

checks profuse sweating, and, not unfrrquently, reduces the frequency of the

pulse. Sometimes it increases the secretion of urine, and likewise renders this

fluid unusually acid. Under its use the milk frequently acquires a griping

quality.

The continued use of it, however, generates a slow kind of gastro-enteritis:

heat and pain are experienced in the throat, stomach, and intestines; the diges-

tive functions become disordered ; gripings are experienced ; sometimes purging,

and subsequently fever. Of all the mineral acids, save the phosphoric, this

may be administered for the longest period without occasioning the above symp-

toms.

Concentrated sulphuric acid acts as an energetic caustic poison, promptly dis-

organizing the different tissues with which it is brought into contact/ Its che-

mical action depends principally on its affinity for water, so that it chars or car-

bonizes the parts with which it is placed in contact./ But its power of coagulating

albuminous liquids, of combining with albumen to form a sulphate of this organic

substance, and of dissolving fibrin, as well as coagulated albumen, contributes to

its energetic escharotic action on the animal tissues. The parts to which the acid

is applied become, in the first place, white by the formation of sulphate of albu-

men. This effect is seen both in the skin and the cornea. By the more pro-

longed action of the poison, they assume a brownish or blackish appearance, so

that we can thereby frequently distinguish poisoning by this from poisoning by

nitric acid ; since this last-mentioned agent produces a yellow colour when applied

to the skin. Black spots are frequently observed in the stomachs of those who
have swallowed the acid; and in the surrounding parts the blood is usually coa-

gulated in the blood-vessels. Such are the topical chemical effects of this acid.

Bui besides these there are other phenomena of a local nature which may be de-

nominated vital, since they depend on the reaction of the living parts. I refer

now to those indicating the production of inflammation in the tissues in the imme-
diate neighbourhood of those destroyed.

When strong sulphuric acid has been swallowed, the symptoms of poisoning

are the following:—Alteration, or even destruction, of the soft parts about the

mouth; burning pain in the throat, stomach, and bowels; frequently alteration of

the voice, from the swelling and disorganization of the parts about the larynx;

breath fetid, from the decomposed tissues ; constant and abundant vomiting of

matters, which may be bloody or otherwise, but which effervesce by falling on a

marble hearth; bowels variously affected, sometimes constipated, though usually

purged, the stools being bloody. The constitutional symptoms are principally

those arising from a disordered action of the vascular system; thus the pulse is

frequent and irregular, feeble, often imperceptible; extremities cold
; great feeble-

ness, or even fainting, with cold sweats. The same constitutional symptoms are

observed when the stomach is wounded or ruptured. One remarkable characte-

ristic is, that the mental faculties are unaffected, even up to a few minutes before

death.

Not unfrequently the acid fails to produce speedy death from corrosion and
inflammation, but gives rise to a peculiar organic disease of the stomach and intes-
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tines, of which the patient slowly dies, sometimes after several months' suf-

fering.*

Uses.—Sulphuric acid, properly diluted, may be administered in febrile dis-

eases, as a refrigerant, to diminish thirst and preternatural heat; though in most
of these cases, the vegetable acids are to be preferred. In the latter stage of
fever (especially the kinds called typhoid) considerable benefit is sometimes
gained by the use of a vegetable bitter (as calumba or cinchona) in combination
with the diluted sulphuric acid. To assist the appetite and promote digestion,

it is administered to patients recovering from fever. To check 'profuse sweatings
in pulmonary and other affections, whether phthisical or not, it is sometimes a
valuable agent, as 1 have found on many occasions. No other remedy is so effi-

cacious in relieving colliquative sweatings as this. In hemorrhages, as those

from the nose, lungs, stomach, and uterus, it is commonly administered as an
astringent, but its efficacy is doubtful. So also in purpura haemorrhagica it is

given with the same intention ; but though 1 have several times employed it, I

have not observed any evident benefit derived therefrom. In those forms of
lithiasis attended with phosphatic sediments in the urine, the use of the mine-
ral acids is at times beneficial. The sulphuric is preferred to the hydrochloric
acid, since it can be continued for a longer period without occasioning gastric

disorder. In ski?i diseases, especially lichen, prurigo, and chronic nettle-rash,

it is sometimes serviceable. JVo remedy is so successful in relieving the dis-

tressing i^phing, formication, and tingling of the skin, as diluted sulphuric acid

taken internally. In those forms of dyspepsia connected with an alkaline condi-

tion of the stomach, as in pyrasis, the sulphuric has been found to succeed better

than hydrochloric acid. (Dr. D. Thomson, British Annals of Med. March 31,
1837.)'

As a local agent, sulphuric acid is employed as a caustic, irritant, or astringent.

As a caustic it has no advantage over many other agents, except that which arises

from its liquid form, which, in most cases, renders it disadvantageous. For ex-

ample, the difficulty of localizing it would be an objection to its employment in

the production of an issue, but would be an advantage in applying it to wounds
caused by rabid animals or poisonous serpents, since the liquidity of the acid

enables it to penetrate into all parts of the bites. In entropium, or that disease

in which the eyelid is inverted, or turned inwards upon the eye, this acid has

been applied as a caustic. In this complaint the friction of the eyelashes on the

globe is most distressing, giving rise not only to inflammation, but even ulcera-

tion of the cornea. Now, when the disease is permanent, two modes of curing

it have been proposed ; either to remove a fold of the integument by the knife, so

that, by the subsequent cicatrization, the lid may be drawn outwards—or to de-

stroy a portion of the skin by a caustic, as sulphuric acid. The latter plan of

treatment has been practised successfully by several eminent oculists, among
whom 1 may name Mr. Guthrie and Mr. Lawrence. So also in ectropium, in

which the lid is everted or turned outward, Mr. Guthrie has applied the concen-

trated acid to the inner side of the everted lid with advantage. An ointment con-

taining sulphuric acid has been employed as a rubefacient in paralysis, and in the

second stage of inflammation of the joints, when the violence of the disease has

subsided; as a styptic to wounds, to suppress hemorrhage from numerous small

vessels; and as a cure for scabies. Lastly, this acid, properly diluted, is em-

ployed as an astringent gargle in ulcerations of the mouth and throat: but after

using it the mouth should be well rinsed, to prevent the action of the acid on the

teeth.

Administration.—For internal use we generally make use of the diluted sul-

phuric acid, or the elixir of vitriol.

» For farther information respfc tine the topical action of sulphuric acid, tlie roarter may consult (besides Dr.

Ctiristison's Treatise on Poisons) the observations of Dr. R. D. Thonfjson, in the Mhenwum for 1840, pp. 779 and

7«8; also the Lancet for 183G-7, vol. i. p. 195; and Mr. Taylor, in Guy's Hospital Reports, vol. iv.
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Antidotes.— In cases of poisoning by sulphuric acid, the antidotes are chalk,

whilinjT, or magnesia, suspended in water. In the absence of these, soap-suds,

infusion of wood-ashes, weak solutions of the alkaline carbonates, white of eggs,

gelatine, milk, oil, or in fact any mild diluent, should bo immediately adminis-

tered. The subsequent treatment is that for gastro-entcrilis. External parts

burnt with oil of vitriol should be washed with a solution of soap, or simple

water.

1. ACIDUM SULPIIURICUM DILUTUM, L. E. D. (U. S.) Diluted Sulphuric Acid;
Spirit of Vitriol, or Spiritus Vitrioli tenuis; Vitriol to clean Copper. (Sulphuric

Acid, fSiss. [f3j. E.; (U. S.) one part, IJ.;] Distilled water, fSxivss. [fSxiij. E.;

(U. S.) seven parts, D.] Add the acid to the water gradually, and mix. When
the acid and water are mixed, condensation ensues, and heat is evolved.)—The
white precipitate which forms is sulphate of lead. It is much to be regretted that

the formulae of the British colleges, for the preparation of this acid, should not

have been uniform. The error which the Edinburgh College has fallen into, in

consequence of this discrepancy, has been already (see pp. 365 and ;?69, foot

notes,) pointed out. Diluted sulphuric acid, prepared according to the directions

of the London College, has a sp. gr. of about I'll, and a fluid drachm of it,

which weighs 60*7 grs. saturates 28 grains of crystallized carbonate of soda ;

hence it contains 9| grains of strong oil of vitriol, or 7'7 grs. of anhydrous sul-

phuric acid, and its per-centage composition will be as follows :

—

By weight.
Anhydrous Sulphuric Acid » 12H
Water 872

Aciduin Sulphuricum Dilutuin, Ph.L 100

By weight.
Strongest Oil of Vitriol 15-7

Water 843

inoo

The density of the Edinburgh dillit^sulphuric acid is 1*090. The comparative

strengths, by weight, of the Edinburgh and London preparations, are as 100 to

78; by volume the difference is still greater. (Mr. R. Phillips, Lond. Med. Gaz.
Aug. 3, 1839, p. 689.) The dose of diluted sulphuric acid is from ttix. to ?t\^xxx.

or TTlxl., diluted with two or three table-spoonfuls of some mild liquid. A most
convenient preparation of it is the Compound Infusion of Roses. It may also be
exhibited in Conserve of Roses.

2. ACIDUM SULPHURICUM AROMATICUM, E. D. (U. S.) Aromatic Sulphuric Acid;
Eliccir of Vitriol, or Acid Elixir of Vitriol.—(" The Edinburgh College orders

of Sulphuric Acid (commercial) fjiiiss. ; Rectified Spirit, Oiss. ; Cinnamon, in

moderately fine powder, 3iss. ; Ginger, in moderately fine powder, 3j« Add the

acid gradually to the spirit ; let the mixture digest at a very gentJe heat for three

days in a closed vessel ; mix the powders, moisten them with a little of the acid

spirit, let the mass rest for twelve hours, and then put it into a percolator, and
transmit the rest of the acid spirit. This preparation may also be made by
digesting the powders for six days in the acid spirit, and then straining the liquor.")

[The only difference in the directions of the U. S. P. is the substitution of Oij.

Alcohol for Oiss.] (The Dublin College orders of Rectified Spirit Oij. \wine
measure']. Sulphuric Acid, by weight, 3vj. Add the acid to the spirit gradually :

digest the mixture in a closed vessel with an inferior heat, for three days; then
add of Cinnamon bark, bruised, Jiss. ; Ginger root, bruised, 3j« Digest the mix-
ture again for six days; and, lastly, filler through paper placed in a glass funnel.)

When oil of vitriol and rectified spirit are digested together, bisulphate of the

oxide of ethule (formerly called sulphovinic acid) is fo.'-med. (See p. 337.) The
late Dr. Duncan, junior, [Supplement to the Edinburgh Dispensatory, p. 175.

Edinb. 1829.) ascertained " that not a particle of gas is evolved by the mixture of
alcohol and sulphuric acid in the proportions indicated." It is employed as an
agreeable substitute for the diluted sulphuric acid, and is administered in the same
doses. In a case of poisoning by ten drachms of this preparation, the symptoms
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were those of local irriiatinn, with vomiting and purging of blood. The patient

recovered. {Lond. Med. Gaz, vol. xxv. p. 944.)

I UNGUENTUM ACIDI SULPIIURICI, D. Sulphuric Acid Om^me^z^.—(Sulphuric
Acid, 3j. ; Prepared Hog's Lard, 3j. Mix.) The ingredients should be mixed in

a glass or earthenware mortar. The precise changes which sulphuric acid effects

on lard have not been studied : they are most likely analogous to those effected

by the acid on olive oil. The sulphuric acid probably unites on the one hand with

the glycerine (oxide of glycerule) of the lard to form bisulphate of glycerine ; and
on the other with the fatty acids (oleic, margaric, (T) and stearic acids) of the lard.

This ointment is of a buff* colour. It is a powerful stimulant, and has been em-
ployed in paralysis, hemorrhages, and scabies, as before mentioned. (See p. 416.)

3. A'CIDUM SULPHURO'SUM.—SULPHUROUS ACID.

HisTORV.—Homer (Iliad, xvi.) mentions sulphur fumigations. Stahi, Scheele,

and Priestley, were the first to submit this acid to an accurate examination. It

has been termed Volatile Sulphurous Acid, and, from the old mode of procuring

it, Spirit of Sulphur by the Bell [Spiritus Sulphuris per Campanam).
Natural History.— It escapes from the earth in a gaseous form, in the neigh-

bourhood of volcanoes.

Preparation.—For chemical purposes it is prepared by mixing two parts of

mercury with three parts of strong sulphuric acid, applying heat, and collecting

over mercury. The results are, the bipersulphale of mercury and sulphurous

acid.

For medicinal purposes, however, it is rarely, if ever, necessary to procure it in

this way. By the combustion of sulphur in «itjrnospheric air, this gas is readily

obtained ; and when we are about to employ it, either as a disinfectant or vapour

bath, this method is always followed.

Properties.—At ordinary temperatures and pressures, it is a colourless and

transparent gas, and has a remarkable and well-known odour. It is neither com-
bustible nor a supporter of combustion. It reddens litmus and bleaches some
colouring matters, especially infusion of roses, but the colour is restored by sul-

phuric acid. It is irrespirable, and has a sp. gr. of 2'2. It readily dissolves in

water: recently boiled water lakes up 33 times its volume of this gas. By cold

and pressure, it is readily condensed into a liquid.

Characteristics.—This acid is readily known by its peculiar odour (that of

burning sulphur). If the puce-coloured or binoxide of lead be added to it, the

white protosulplmte of lead is formed. An aqueous solution of this acid mixed

with iodic acid,Meoxidizes the latter, and sets iodine free, which may be recog-

nised by its producing a blue colour with starch. A solution of an alkaline sul-

phate causes, with a soluble salt of barium, a white precipitate {sulpliate of baryta).

Resulting 'fhe sulphitcs cvolve sulphurous acid by the action
Constituents. Compound. „ i i

• • i

of strong sulphuric acid.

Composition.—If 16 parts by weight of sulphur be

burned in one volume or 16 parts (by weight) of oxy-

gen gas, we obtain one volume or 32 parts (by weight)

of sulphurous acid gas.

The composition of this substance may, therefore, be thus expressed :
—

Moms, Eq. Wt. Per Cent. Berzeliua.

Pulphur 1 16 50 49 008
Oxygen » 16 50 500.32

Sulphurous Acid 1 3'2 100 100000

Physiological Effects, a. On Vegetables.—It is a most powerful poison to

plants, even in very minute quantities. (Christison, 07i Poisons, 3d ed. p. 750.)

2 eq. and

Oxygen I \ ^'l-

[Sulphur.

1 oq.

Sulphur-
ous Acid
= 32
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13. On Animals generally.^-The cfiecls on animals have not been examined ;

but they are probably those of an irritant and asphyxiating agent.

7. On Man.—Applied to the skin this acid gas causes heal, pain, and itching.

If an attempt be made to inhale it in the pure slate, it excites spasm of the glottis.

Diluted with air it may betaken into the lungs, and there acts as a local irritant,

causing cough, heat, and pain.

Uses.— It has been used as a disinfectant, as a remedy for the cure of itch, and
ns a nasal stimulant in syncope.

As a disinfectant it is mentioned by Homer. The mode of using it for this pur-

pose is very simple. A pot containing burning sulphur is introduced into the room
or place to be fumigated, and the doors and windows are carefully closed.

As a remedyfor itch, baths of sulphurous acid gas are mentioned by Glauber
in 1659. They are commonly termed sulx>hur haths^ and may be had at most of

the bathing establishments of the principal towns of this country. At the Hopi-

lal St. Louis, in Paris, a very complete apparatus for the application of this

remedy in diseases of the skin has been erected by D'Arcei.* It is a kind of box,

enclosing the whole body with the exception of the head. The sulphur is placed

on a heated plate in the lower part of the box. From ten to twenty baths, or
even more, are requisite for the cure of itch. "Sulphurous fumigations," says
Rayer, [Treatise oh Diseases of the Skin, by Dr. Willis, p. 347,) " which arc

employed in some hospitals, are not attended with expense, leave no unpleasant
smell, and do not soil the linen ; but the long-continuance of the treatment neces-

sary to relieve the disease, more than counter-balances these generally insignifi-

cant recommendations." There are various other diseases of the skin in which
baths of sulphurous acid have been found more or less successful, such as chronic
eczema, lepra, psoriasis, impetigo, and pityriasis. **

As a stimidant in syncope or asphyxia, this gas has been recommended by
Nysten. It is readily applied by holding a burning sulphur match under the

nose.

Antidotes.—When sulphurous acid gas has been inhaled, the patient should
be made to respire the vapour of ammonia. A few drops of the solution of this

substance should be swallowed.

4. SULTHURIS lO'DIDUM, (U. S.)—IODIDE OF SULPHUR.

History.—This compound was first described by Gay-Lussac. [Ann.de Cliimie,
xci. 22. 1814.)

Preparation.—It i!? prepared by heating gently, in a clean oil flask, four parts
of iodine with one part of sulphur until fusion is effected. Part of the iodine
volatilizes, and the remainder unites with the sulphur.

Properties.—It is a black crystallizable compound, having the colour and
radiated appearance of sesquisulphuret of antimony. It has the odour of iodine,

and stains the cuticle, paper, &c., like this substance. Its elements are easily
separated by heat.

Clmracteristics.—Boiled in water, the iodine volatilizes with the steam, and the
sulphur is deposited nearly in a state of purity.

Composition.—Its composition has not been determined. It is probably, the
followins :

—

AUm8. Eq. Wt. Per Cent.
" 126 79-75

. 32 . 20""5Sulphur .... 2

Iodide of Sulphur.. 1 . . . 158 lOfl-no

Physiological Effects, a. On Animals.-—Dr. Cogswell [ExperimentalEssay

' Desertption des .^ppareils a Fumigations Hablis sur ses Dessins & VHopital Saint Louis en 1814, et successive^
ment dans plusieurs Hopitaux dc Paris, pour le Traitement dcs Maladies de la Peav. Paris, 181i^.

!> For farther information on this subject, consult Memoire et Rapports sur les Fumigations Sulfureuses, par
J. C. Gales, 1816 ; Observations on Sulphurous Fumigations, by W. Wallace ; Jin Essay on Diseases of the Skin
by Sir A. Clarke.

'
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on Iodine and its Compounds)^ gave three drachms to a bitch ; the animal lost

her appetite, was dull, and on the fourth day could not support herself properly
upon her legs. On the twelfth day she was well.

,/3. On Man.—It has not been exhibited internally. It probably operates like

iodine. Its local operation is that of a powerful stimulant and resolvent.

Uses.—Iodide of sulphur has been principally employed in the form of oint-

ment, in various skin diseases. In lupus it has been found most efficacious by
Biett, (Cazenove and Schedel, Ahrege pratiq, sur les Malad. de la Peau.) as well

as Rayer. [Treatise on Diseases of the Skin, translated by Dr. Willis.) The
last-mentioned writer places it in the foremost rank of local remedies for this dis-

ease. In acne indurata and rosacea it has proved highly useful in the hands of
Biett, [Op. cit.) Rayer, {Op. cit. p. 476.) and Dr. Copland. {Diet, of Prac. Med.
art. Acne, p. 31.) In lepra, Rayer has observed good effects from its use; but,

m one case in which I tried it, it caused so much irritation that its use was obliged

to be discontinued. In herpes pustulosus labialis it has been employed with great

success by Dr. Volmar. (Dierbach, Die neueslen Entdeck in d. Mat. Med. 2t«

Ausg. I*''' B. S. 449.) In ti7iea capitis it has also been recommended. {Lond'
Med. Gaz. vol. xx. p. 879.)

Dr. Copland {Op. cit. art. Asthma, p. 149.) has employed the inhalation of the

vapour of this substance in humoral asthma with temporary advantage.

UNGDENTUM SULPHURIS lODIDI ; Ointment of Iodide of Sulphur.—This is com-
posed of iodide of sulphur and lard. The proportions vary according to circum-

stances ; usually from 10 to 30 grains of the iodide to an ounce of lard. Ma-
gendie recommends 1 part of iodide to 18 or 19 of lard.

5. AMMO'NIiS HYDROSUL PHAS.—HYDROSULPHATE OF AMMONIA.

(AmmoniBE Hydrosulphuretum, D.)

History and Synonymes.—This compound is said to have been first prepared

in the seventeenth century by Boyle or Beguin ; hence the term JBoyle's fuming
liquor and Beguin's sulphuretted spirit, applied to one variety of it. The ordi-

nary designation of it is hydrosulphiiret of ammonia, or hepatized ammonia.
Berzelius calls it sulphuret ofammonia.
Natural History.—It is evolved from decomposing animal matter (as in pri-

vies), along with hydrosulphuric acid and nitrogen.

Preparation.—The following are the directions given by the Dublin College

for the preparation of this compound :

—

•

Take of Sulphuret of Iron, reduced to a coarse powder, five parts; Sulphuric Acid, seven

parts ; Water, thirty-two parts ; Water of Caustic Ammonia, four parts. Pass the sulphuret

into a retort, then gradually pour on it the acid, first diluted with water, and, in a suitable appa-

ratus, cause the elastic fluid to pass through the Water of Ammonia. Toward the end of the

process, apply a moderate heat to the retort.

In this process, the iron of the sulphuret is oxidized by the oxygen of the water,

and the oxide of iron thus formed combines with sulphuric acid to form sulphate

of iron. The hydrogen of the water uniting with the sulphur of the sulphuret

forms hydrosulphuric acid {sulphuretted hydrogen)*

MATERIALS. COMPOSITION. PRODCCTS.

Su/phur 1&- —
~Z^^^^ e<l- Sulphuretted Hydrog 17

1 eq. Sulphuret Iron = 44^ ^ ^^[ Iron..

,.r . n W ^1- Hydrogen 1 ^w
1 eq. Vi^ater ^\\eq. Oxygen. . S ^1 eq. Oxide

,1
Iron 36 } 1 eq. Sulphate of Iron 76

1 eq. Sulphuric Acid 40

93 93

The sulphuretted hydrogen thus produced is conveyed into a solution of ammo-

nia, with which it combines.
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PROPEnTiES.—As thus prepared, the solution of hydrosulphuret of ammonia is

a Jiquid, having a j^reenish yellow colour, a very feiid odour, and an acrid, dis-

agreeable taste. The mineral acids decompose it, evolve hydrosulphuric acid,

and precipitate sulphur. It forms with a considerable number of metallic solu-

tions, precipitates. With the salts of lead, bismuth, silver, and copper, the pre-

cipitates are blackish ; with those of antimony, red ; with those of cadmium and
tin (persalfs), and with the arseniles (on the addition of an acid), yellow; lastly,

with the salts of zinc, white. In these cases the precipitates arc either sulphurels

or hydrated sulphurots of the respective metals.

By exposure to the air part of the ammonia flies off, and some sulphur is de-

posited. It is now a bi- or poly-sulphurel of ammonium, and yields a red preci-

pitate with the salts of lead, a yellow one with tartar emetic, and a white one with

arsenious acid.

CJiaracteristics.—Its odour will readily distinguish it. As a sulphurct or hy-

drosulphuret it is known by its actions on the metallic solutions already noticed.

Caustic potash causes the evolution of ammonia.
Composition Neutral hydrosulphate of ammonia has the following composi-

tion :

—

Moms. Eg. Wt. Per Cent.

Hydrosulphuric Acid 1 17 5000
Ammonia 1 17 5000

Vcl.

Hydrosulpliuric Acid Gas 1

Ammoiiiacal Gas 2

Hydrosulphate of Ammonia 1 34 10000 I

Or it may Lr regarded as a Sulphuret of Ammonia (S -f- NH^).
The fuming liquor {Liquor Fumans Boyli) obtained by distilling four parts of slaked lime, two

of hydroclilorate nf ammonia, and one of sulphur, contains, according to Gay-Lussac, {Cours de

CAtmtc, Le^on 20*.) hydrosulphate of ammonia, with excess of sulphur; but in what state of

combination has not been determined.

Physiological Effects, cc- On Vegetables.—The vapour of ihis compound
is injurious to vegetation.

B. On Animals,— I am unacquainted with any experiments made with it on

animals ; but analogy leads us to believe that its action is that of a powerful poi-

son, analogous to other alkaline sulphurets, and to hydrosulphuric acid.

y. On Man.— In small but repeated doses it acts powerfully on the secreting

organs, the action of which it promotes, but at the same time modifies. Its prin-

cipal influence is directed to the skin, (on which it acts as a sudorific,) and to the

pulmonary mucous membrane. In somewhat larger doses it occasions nausea

and giddiness. In still larger doses it causes nausea, vomiting, diminished fre-

quency of pulse, giddiness, extreme languor, drowsiness, and sleep. Excessive

doses would, of course, produce death, though I am unacquainted with any case of

this kind.

In the gaseous slate it acts, when inhaled, as a powerfully asphyxiating agent.

Instances of its deleterious operation, in conjunction with hydrosulphuric acid,

have occurred in France, in workmen exposed to the vapours from the pits (cess-

pools) of the necessaries. The symptoms are, sudden weakness, insensibility,

and death ; or where the vapours are less concentrated, there are sometimes de-

lirium and convulsions.

Uses.—In this country it has been principally employed in diabetes mellitus,

with the view of reducing the morbid appetite and increased action of the stomach,
as well as of the system in general. (Rollo, on Diabetes Mellitus, p. 28, ed.

2d.) Combined with alcohol, F. Hofl^mann administered it under the name of

liquor anti-podagricus, as a powerful sudorific in gout. It has also been used in

old pulmonary catarrhs ; and by Brauw and Gruithuisen in vesical catarrh. (Vogt.

rharmacodinamik.)
Administration.—It is given in doses of from four to six drops, in some pro-

per vehicle (distilled water is the best). On account of its speedy decomposition,

it should be dropped from the bottle at the lime of using it.

VOL. I. 36
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Antidotes.—The antidotes for hydrosulphate of ammonia, as well as for hy-

drosulphuric acid, are chlorine and the chlorides of lime and soda. In cases of
asphyxia by the inhalation of these substances, the treatment consists in placing

the patient on his back in the open air, with his head somewhat elevated ; apply-

ing cold affusion to the face and breast
;
producing artificial respiration of air,

through which chlorine is diffused, by pressing down the ribs and forcing up the

diaphragm, and then suddenly removing the pressure; using strong friction in the

course of the vertebral column, chest, soles of the feet, &c., and injecting into the

stomach stimulants ; as, a weak solution of chlorine (or of chloride of lime) or

brandy, &c. In the event of hydrosulphuret of ammonia being by accident swal-

lowed in poisonous doses, dilute solutions of chlorine, or of the chlorides of lime

and soda, should be immediately given, and the contents of the stomach removed
by the stomach-pump as soon as possible.

(Ulass 33. ilTctalUc Substancesf.

Order XI. COMPOUNDS OF POTASSIUM.

1. POTAS'SiE HY'DRAS, L.—HYDRATE OF POTASH.
(Potassa, E. (U. S.)—Potassa caustica, D.)

PIisTORY.—Caustic alkaline solutions were probably known to the Greeks and
Romans. We learn from Pliny [Hist. Nat. lib. xxviii. cap. 51.) that soap was
made in his time from tallow and wood-ashes ; and we may therefore conclude

that some method was known of depriving the alkaline carbonate of its carbonic

acid. Geber (Invention of Verity, ch. iv.) describes the method of making caus-

tic alkali. Black, however, in the year 1756, first distinguished, chemically, the

caustic alkalis from their carbonates. Potash was commonly called kali, or the

vegetable alkali. It is the Protoxide of Potassium.

Natural History.—Potash in combination with acids is found in both king-

doms of nature.

a. In the Inorganized Kingdom.—Potash is found, in the mineral kingdom, in combination

with sulphuric, nitric, silicic, and perhaps carbonic acids. As an ingredient of rocks, it is more
abundant than soda.

/3. In the Organized Kingdom.—In organized beings potash is met with in combination with

phosphoric, sulphuric, nitric, carbonic, and various organic acids. It occurs more abundantly in

vegetables than in animals.

Preparation.—All the British Colleges give directions for the preparation of

hydrate of potash.

The London College orders, of Solution of Potash, a gallon. Evaporate the vt^aler in a clean

iron vessel over the fire until, the ebullition being finished, the Hydrate of Potash liquefies : pour

this into proper moulds. [This is the direction of the U. S. P.]

The Edinburgh College directs any convenient quantity of aqua Potassas to be evaporated in a

clean and covered iron vessel, increasing gradually the heat till an oily-looking fluid remains;

a drop of which, when removed on a rod, becomes hard on cooling ; then pour out the liquid

upon a bright iron plate, and as soon as it solidifies break it quickly, and put it into glass bottles

secured with glass stoppers.

The process of the Dublin College is essentially the same as that of the Edinburgh College,

except that the evaporation is to be effected in vessels of silver or iron, and the liquefied potash is

to be poured out on a plate of silver or iron.

Properties.—The solid hydrate of potash of the shops, known as Potassafusa

(Kalipu7-um ; Lapis Irfernalis sive Septicus ; Cauterium Potentiale) is usually

more or less coloured (brownish, grayish, or bluish,) and not completely soluble in

water and alcohol in consequence of the presence of foreign matters. Pure hydrate

of potash, however, is white, and dissolves in both water and alcohol. During its

solution in water, heat is evolved. Its solubility in alcohol enables us to separate it

from the carbonate and bicarbonate of potash, both of which are insoluble in this

liquid. It has a strong affinity for both water and carbonic acid, which it rapidly

attracts from the atmosphere, and in consequence becomes liquid. At a low red
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heat it fuses, and at a higher temperature is volatilized. It is odourless, but has

a caustic urinous taste. It rapidly decomposes organic substances. It possesses

the properties of an alkali in an eminent degree.

Characteristics.— Potash, (tqq or combined with an acid to form a neutral salt,

is recognised by the follovvinn; characters :—The hydrosulphurets, ferrocyanides,

and carbonates, produce no precipitate with its solutions. Tartaric (in excess),

perchloric, and carbazotic acids, occasion precipitates of the bifartrate, perchlo-

rate, and carbazotate of potash respectively. Chloride of platinum throws down
a yellow precipitate. Lastly, the potash salts communicate a violet tinge to the

flame of alcohol.

Free potash is distinguished from its salts by its communicating a green colour

to the infusion of red cabbage or syrup of violets ; by its reddening turmeric, and

restoring the blue colour of litmus reddened by an acid ; by its not whitening

lime water, or effervescing on the addition of an acid ; by its soapy feel ; by its

solubility in alcohol ; and by its dissolving alumina.

Impurities.—Potassa fusa of the shops contains various impurities, such as

sesquioxide of iron, carbonate of potash, and silica. These, however, do not

materially affect its medicinal value.

"Boiling water coinmonly leaves oxide of iron undissolved, which should not exceed 1*25

per cent.; the solution neutralized with nitric acid gives a faint precipitate with a solution of

nitrate of barvta, and more with solution of nitrate of silver,—owing to the presence of impu-
rities." Ph. Ed.

The nitrate of baryta detects sulphates, while nitrate of silver is a test for

chlorides.

Composition.—Pure anhydrous potask has the following composition :

—

Moms. Eq. V,'t. Per Cent. Beriehus.

PotasMum I 40 83 34 Ki^5
Oxygen I 8 ItiGG 16'J5

Potash 1 48 10000 100-00

The hydrate ofpotash is thus composed :

—

Atoms. Eq. Wt. Per Cent. Berzelius.

Pntash 1 48 84-2 84
Water 1 9 15-8 16

Hydrate of Potash ... . 1 57 1000 100

Physiological Effects, a. On Vegetables.—Caustic potash promptly destroys

the parts of living plants with which it is placed in contact, and even in the dilute

state kills haricots (^Phaseolus vidgaris) in a k\w hours. (Marcet, in De Candolle,

Phys. Veget.)

$. On animals generally.—Its acts on animals generally as an energetic caustic

poison. It is, says Orfila, (Toxicol. Gener.) of all poisons, that which most fre-

quently perforates the stomach. He found, that injected into the jugular vein of

a dog, it coagulated the blood, and caused speedy death. It is, however, remark-

able, that when mixed with the blood out of the body, it not only does not coagu-

late it, but actually prevents its spontaneous coagulation. Magendie has observed,

that by the exhibition of alkalis to dogs, the urine acquires alkaline properties.

7. On Man.—The general operation of alkalis has been already noticed (see pp.
202 and 215). The local action of caustic potash, especially when in the solid

form, is exceedingly energetic. It neutralizes any free acid in the part to which
it is applied, and decomposes whatever ammoniacal salts may be present, causing

the evolution of ammoniacal gas. It combines with fibrin and albumen, forming

soluble compounds [fihrate and albuminate of potash). Hence, rubbed between

the fingers, it corrodes and dissolves the epidermis, and thereby gives rise to a

soapy feel. Gelatine is also readily dissolved by it, and any phosphate of lime

which may be present is deposited. These phenomena are to a certain extent

comparable to those of saponification. As, then, potash and the other alkalis form

soluble compounds with substances which enter largely into the composition of the
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organized tissues, we can readily explain an observation of Orfila, that alkalis

are, of all corrosive poisons, those which most frequently perforate the stomach ;

for the intestinal mucus readily dissolves in alkalis, whereas it is coagulated by
acids ; so that the former are much more quickly brought in contact with the

living tissues. These resist, for a certain time, the chemical influence of the

caustics, but the affinities being powerful, the vital properties soon cease to offer

opposition—the part dies, and the tissues are speedily dissolved. Hence, if a large

quantity of potash be swallowed, the most violent symptoms are observed, though
they are of the same general kind as when the mineral acids have been taken
(see p. 130).

When liquor potassai is taken in small doses, and properly diluted, it saturates

the free acids contained in the stomach, and which the recent investigations of
physiologists have shown to be essential to the digestive functions. Hence the

continued use of this or of any other alkali must be always injurious, since it dis-

orders the assimilative process by altering the chemical properties of the healthy

ventricular secretion.

If the quantity of potash swallowed be more than sufficient to neutralize the

free hydrochloric acid, but insufficient to exert any important chemical action on
the living tissues, it acts as a slight irritant, augments the secretions of the ali-

mentary canal, becomes absorbed, and alters the qualities of the secreted fluids,

more particularly those of the urine (see pp. 128 and 133). Moreover, the modi-
fication thus produced in the quality of the renal secretion is accompanied by an
increase in the quantity, so that the alkalis rank among our most powerful diure-

tics—an effect which may be in part owing to the local stimulus which they com-
municate to the secreting vessels in their passage through them.

By continued use, the alkalis give rise to increased activity of the difl^erent

secreting organs, and of the absorbing vessels and glands ; effects which are ana-

logous to those caused by mercury. In other words, they act as liquefacicnts and

resolvents (see p. 202). After some time the digestive function becomes disor-

dered, the appetite fails, the blood becomes thinner and darker coloured, and

loses its power of spontaneous coagulation when drawn from the body ; the whole

system, and more particularly the digestive organs, become enfeebled ; and a state

precisely similar to that of scurvy is brought on. It is said if the alkalis be tem-

porarily suspended the blood speedily re-acquires its coagulability, but loses it

again when we resume their employment. These phenomena deserve especial

notice, as being precisely analogous to those of scurvy—a disease which has

been usually supposed to be brought on by the use of salt and salted provisions,

and to be prevented or cured by vegetable acids (especially the citric) and fresh

provisions. It appears, therefore, in the highest degree probable, that scurvy, and

the effects caused by the long-continued employment of the alkalis, are analogous

conditions of system (see the efTects of ammonia, p. 293).

Uses.—Caustic potash is employed for various purposes in medicine, the

principal of which are the following:

—

a. As ail escliarotic.—Potassa fusa is sometimes used as a caustic, though its

employment is not free from objection ,* for its great deliquescence occasions some
difficulty in localizing its action. It may be employed for the production of an

issue, but we must proceed thus :—Apply to the part one or two layers of adhe-

sive plaster, in the middle of which is an aperture of the exact size of the intended

issue. Then moisten the potassa fusa, or the potassa cum calce, and rub on the

part until discolouration is observed. Wash, and apply a linseed-meal poultice;

and when the eschar is detached, insert the pea. Issues, however, are speedily

and more conveniently made by the lancet than by caustic. In bites by poison-

ous animals—as venomous serpents, mad dogs, &c., this escharotic may be used

with advantage. Mc. VVhateley [An Improved MetJiod of Treating Strictures of
the Urethra. Lend. 1804.) recommends \\\Qi potassafusa as the agent for arming

caustic bougies to be applied in strictures of the urethra ; but the practice appears

so dangerous (particularly on account of the deliquescence and violent action of
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the caustic), that I believe it is now rarely, if ever, resorled to. There are many
other cases in which this substance is employed as a caustic : for exannplc, to

destroy warts and fungoid growths of various kinds, and to open abscesses, more
especially those in the groin ; but for the latter purpose the lancet is to bepre-
ferred.

(3. As an antacid we resort to the liquor potasses in various afieclions of the

digestive organs, which are attended with an inordinate secretion of acid, known
by the acid eructations, cardialgia, and other dyspeptic symptoms. It must, how-
ever, be evident, that the neutralization of the acid is merely palliative. But the

continued employment of alkalis frequently diminishes, temporarily, the tendency
to acid secretion. Commonly it is found that the cases calling for the employ-
ment of alkalis are those benefited by tonics, and hence I believe the alkali is,

in most cases, best given in some mild or tonic infusion ; such, for example, as

the infusion of calumba, or of gentian, or of quassia ; the disulphate of quinia often-

times disagreeing with the stomach in these cases : besides which, it would be

decomposed by the alkali. The beneficial effects of alkalis are said to be par-

ticularly observed in those forms of dyspepsia which result from the inordinate

use of spirituous liquors.

Of course the liquor potassa) would equally neutralize acid which may have
been accidentally or purposely swallowed; but it is rarely given for this purpose,

on account of its irritant qualities, and because many other agents (as chalk,

whiting, magnesia, and soap) are equally efficacious as antacids, while they are

free from the objections v/hich exist in these cases to the use of the caustic

alkalis.

y. To modify the quality of the urine^ liquor potassae is a most valuable agent.

1 have already stated (see p. 206) that, under the employment of alkalis, not only
may the natural acidity of the urine be destroyed, but even an alkaline property

be communicated to it : so that, whenever the secretion of lithic acid, or of the

lilhates, is inordinate, the alkalis present themselves to our notice as chemical
agents for counteracting this condition. It has been supposed by some that the

efficacy.of the caustic alkalis in preventing the deposition of lithic acid gravel, con-

sists in their holding it in solution—an explanation apparently inconsistent with

the fact that the carbonated alkalis and magnesia are equally efficacious, though
ihey are incapable of dissolving it. We are, therefore, led to the conclusion, that

the alkalis, by their chemical influence, actually prevent the formation of this acid,

or neutralize the free acid in the urine, which is the immediate cause of the preci-

pitation of the lithic acid ; whether by an action on the digestive organs or other-

wise we know not. In resorting to these agents in urinary deposits, we should

be careful to avoid employing them when there is any tendency to the deposition

of the phosphates. The phosphate of lime, which naturally exists in the urine, is

precipitated by the addition of a caustic alkali. It is generally admitted that the

use of alkalis may actually cause the appearance of ivhite sand (phosphates) in

the urine; and in patients predisposed to its formation, its quantity may be in-

creased by alkalis. These facts, then, have an important bearing on practice.

" I have known,'' says Mr. Brande, (^Quart. Journ. of Science^ vol. vi. p. 198.)
" soda-water exhibited in a case of stone in the bladder, produce abundance of
white sand, which the ignorance of the patient and his medical attendant led them
to refer to the solvent power of the medicine upon the stone, which they thought

was gradually giving way and being voided ; whereas great mischief was doing,

by givmg the urine more than its usual tendency to deposit the phosphates, and,

consequently, to augment the size of the calculus." In the treatment of the lithic

acid diathesis, it is to be remembered that the use of alkalis is, to a certain extent,

a palliative mode of treatment, and that, to be successful, it should be conjoined

with other means of cure.

0. As a liquefacient and resolvent (see p. 202).—The alkalis have been lately

celebrated for producing beneficial effects in those inflammations which have a
36*
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dispcsition (o terminate in exudation and adhesion ; that is to say, those that fre-

quently give rise to the formation of false membranes or of adhesions ; such, for

example, as croup, pleurisy, and peritonitis. If experience should subsequently

confirm the assertions already made respecting their efficacy, we shall have an-

other analogy between the operation of alkalis and of mercury. Theoretically,

it has been argued, the alkalis are likely to be beneficial in these diseases on two

accounts; first, they have a tendency to diminish the supposed plasticity of the

blood, which some have assumed (though without proof) to be connected with the

exudation; and, secondly, we find these albuminous deposits readily dissolve, out

of the body, in alkaline liquids ; but arguments of this kind are to be received with

great caution. In conclusion, I may add that Eggert recommends the alkalis as

specifics against croup, though Sundelin [HeibniUell. P'^ Bd. S. 182.) found them

ineffective. Hellvvag employed them to cause the removal of the deposited lymph

;

Memminger gave them with benefit in hooping-cough ; Mascagni in pleurisy and

peripneumony. (Vogt, Lehrbuch d. Pharmahodyn. 2" Bd. p. 529.) In the lat-

ter complaints the alkalis render the expectorated matter less viscid, and at the

same time act on the kidneys and skin.

s. In induration and enlargemeyit of the lymphatic and secreting glands the

alkalis have also been recommended : for example, in bronchocele, mammary
tumours, affection of the testicle, diseases of the mesenteric glands, induration of

the liver and salivary glands, &c. I have seen the liquor potassae remarkably

beneficial in excessive enlargement of the lenticular or glandular papillae at the

base of the tongue.

^. In syphilis and scrofula also the alkalis have been employed with advantage.

Some of the most obstinate and troublesome forms of the venereal disease fre-

quently occur in scrofulous subjects, in whom mercury is not only useless, but

absolutely prejudicial. In several cases of this kind I have seen the liquor potassse,

taken in the compound decoction of sarsaparilla, of great benefit. In scrofula the

long continued use of the caustic alkalis (as potash and ammonia) has been at-

tended with remarkably beneficial effects. Caustic potash was most extensively

employed by Mr. Brandish, ^ during many years, in the treatment of scrofula and
other chronic diseases, and, according to his report, with singular success. It is,

hov/ever, more successful in young than in old persons,—and in those of fair and
light complexion than in the dark and the swarthy. That, in a number of in-

s:ances, scrofulous patients are greatly benefited by its use, cannot be denied

;

but I doubt whether this, or any other medicine, has the power of eradicating the

disease from the system.

f]. The alkalis have been employed as diuretics in dropsy , especially when this

disease arises from glandular enlargements, or other causes likely to be relieved

by these remedies.

&. In irritable conditions of the urinary m-gans a combination of liquor j)otassoe

and tincture of opium will be frequently found most beneficial, notwithstanding

that alkalis are classed among the incompatibles of opium.

I. There are several other diseases in which the employment of alkalis has been
recommended ; such as skin diseases^ which are scaly (as lepra and psoriasis)

;

chronic rheumatism; in uterine complaints^ as an emmenagogue ; and in some
chronic diseases ofthe lungs. Sometimes a very dilute solution of potash has been
used as a stimulating wash to ulcers.

Antidotes.—In poisoning by the alkalis, the antidotes are either acids or oil,

both of which form salts with the alkalis, and diminish their causticity. Chereau
prefers oil. Vinegar, lemon or orange juice, even the very diluted mineral acids,

should be resorted to, if oil be not at hand.

1. LIPOR POTASS^, L.; (U. S.) Potassce Aqua, E.; PotasscB Causticce Aqua,

» OhiervaXiona on the Use of Caustic Miali in Scrofula and other Chronic Diseases. Lond. 1811.
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D. ; Solutio7i of Potash ; Water of Caustic Folash ; Lixivium Saponarium ;

This is a solution of caustic potash.

The London College orders of Carbonate of Potash, 3xv.; Lime, 3viij.; Distilled Water,

boiling, Cong. j. Dissolve the Carbonate of Potash in lialf a gallon of the water. Sprinkle

a little of the water upon the lime in an earthen vessel, and the lime being slaked, add the rest

of tlie Wiiter. The liquorfl being immediately mixed together in a close vessel, shake them frc-

qijontlv until they are cold. Then set by [the mixture,] tliat the Carbonate of Lime may subside.

Lnstlv, keep the supernatant liquor, when poured ofl", in a wcll-stoppcred green gloss bottle.

[Thconly difference between these and the directions of the U. S. P. is 3xvi. Carb. Polassse in-

stead of 3 XV.]

The Edinburgh College directs of Carbonate of Potash, dry 3iv.; Lime recently burnt, 3ij.;

Water, f 3xlv. Let the lime be slaked and converted into milk of lime, with seven ounces of the

water. Dissolve tlio carbonate in the remaining thirty-cight fluid ounces of water ; boil this solution,

and add to it the milk of lime in successive portions, about an eighth at a time,—boiling briskly

for a few minutes alter each addition. Pour the whole into a deep narrow glass vessel lor twenty,

four hours; and then withdraw with a syphon the clear liquid, which should amount to at least

ihirty.fivc fluid ounces, and ought to have a density of 1-072.

The Dublin College employs of Carbonate of Potash, from Potashes of Commerce ; Fresh burnt

Lime, of each, two parts; Water, fifteen parts.—The process is not essentially diflTerent from that

of the London College. The specific gravity of this product is 1-080.

In all these processes the lime abstracts carbonic acid from the carbonate of

potash, forming carbonate of lime, and the potash thus set free dissolves in the

water.

MATERIALS. PRODUCTS.

Water Water.
} -a

1 eq. Carbinate ^\eq.Potash 43 1 eq. Potash.. . 48 >-(i
Potash 70i 1 Cf/. Carbonic Acid 22

I eq. Carbonate

leq.Lime 28
~ 1-ime 50

98 t)8

The liquid should be decanted or drawn off by a syphon. Filters are objec-

tionable, as the potash decomposes and partially dissolves them. Cotton and

linen are less acted on by it than paper or woollen cloth, which are readily de-

composed bv it. The air must be excluded as much as possible during the pro-

cess of filtration, as the liquor abstracts carbonic acid from the air.

Liquor potassce is a limpid, colourless, transparent, inodorous liquid, having

an acrid taste. Prepared according to the London Pharmacopoeia its sp. gr. is

1'063 ; according to the Edinburgh Pharmacopceia, 1-072 ; while, according to the

Dublin College, it is 1-080. It has a soapy feel when rubbed between the fingers,

and reddens yellow turmeric paper. It strongly attracts carbonic acid from the

atmosphere, and, therefore should be kept in closed vessels. It corrodes flint

glass, and on that account should be preserved in green glass bottles.

It usually contains a small quantity of carbonate of potash, which may be de-

tected by lime water, which renders the liquid turbid, or by a diluted mineral (sul-

phuric or nitric) acid, which causes effervescence* When pure liquor potassae

has been saturated with diluted nitric acid, it gives no precipitate on the addition

of carbonate of soda, chloride of barium, or nitrate of silver : if the first cause a

precipitate, it would indicate some earthy or metallic impregnation; if there be a

precipitate, insoluble in nitric acid, with the second, we infer the presence of a sul-

phate; and, lastly, if the third occasions a precipitate, soluble in ammonia, but

insoluble in nitric acid, a chloride is present.

The effects and uses of this liquid have been above described. The dose of it

is ten drops, gradually increased to the extent of a fluid-drachm, or even more,

cajefully watching its effects. It may be conveniently exhibited in the infusion

of orange-peel. Table beer completely disguises the nauseous flavour of the

alkali, but the vegetable acid of the beer partly neutralizes the alkali, especially

when the beer is sour. Veal broth is another liquid for its administration. Dr.
CfiitticWs nostrum for the stone is said to be a solution of alkali in veal broth.
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2. POTASSA CUM CALCE, L. E. ; Potassa Caustica cum Cake, H.—Potash ivith

Lime. The following are the directions Ibr preparing this compound :

—

According to the London College, Hydrate of Potash, and Lime, of each an ounce, are to be
rubbed together, and kept in a wcU-stoppered vessel.

The Edinburgh College directs, that any convenient quantity of Aqua Potassae be evaporated
in a clean covered iron vessel to one-third of its volume; add slaked lime till the fluid has the
consistence of firm pulp: preserve the product in carefully covered vessels.

The process of the Dublin College is similar to tiiat of the Edinburgh College.

By admixture with lime, hydrate of potash is rendered less deliquescent.

Potassa cum Calce is employed as an escharotic in the same cases as Potassa

fusa. When used it is made into a paste with rectified spirit, and applied to the

part to be cauterized.

Brandish's Alkaline Solution.—Take of best American Pearlashes, Ibvj.
; Quicklime, fresh

prepared ; Woodashes (from the Ash), of each Ibij. ; Boiling Water, Cong. vj. Add first the

lime, then the pearlashes, and afterwards the woodashes to the boiling water; then mix. In

twenty-four hours the clear liquor may be drawn off.—In this process the lime decomposes
the carbonate of potash contained in pearlashes and woodashes, and combines with the carbonic

acid, setting free the potash. The liquid, therefore, is a solution of caustic potash contaminated

with some soluble alkaline salts (sulphate of potash and chloride of potassium). The solution is

stronger than the officinal liquor potassa:, but is liable to vary in strength, in consequence of the

varying quality of the ashes used.—Dose, according to Mr. Brandish, for an adult, is three (or

even four) teaspoonsfnl ; for children of from four to six years of age, one small tcaspoonful;

from six to eiglit years, a teaspoonful and a half; from eight to fifleen, two teaspoonsful ; and from
fifteen to eighteen years, two teaspoonsful and a half. The dose is to be taken twice daily, between
breakfast and dinner, and at bed time, in fresh small beer or ale. A drop or two of oil of juniper

covers the saponaceous taste, and gives a grateful smell. A generous regimen, and a careful

avoidance of acids, were employed by Mr. Brandish, in conjunction with the alkaline liquor. In
scrofulous tumours mercurial ointment was rubbed in.

2. POTAS'SII lO'DIDUM, L. E. (U. S.)—IODIDE OF POTASSIUM.
(PotassjD Hydriodas, D.)

History.—This salt, called also ioduret of Potassium, and more commonly
hydriodate ofpotash, was first employed in medicine by Dr. Coindet.

Natural History.—Iodine and potassium are contained in sea-water as well

as in sea-weeds, but whether the iodine is in combination with potassium or with

some other metal (sodium or magnesium) it is impossible to say with certainty

(see p. 231).

Preparation.—All the British Colleges give directions for the preparation of

this salt.

The London College orders of iodine 3vj.; Carbonate of Potash, 5iv. ; Iron Filings, 3ij.; Dis-

tilled Water, Ovj. Mix the iodine with four pints of the Water, and add the Iron, stirring them
frequently with a spatula for half an hour. Apply a gentle heat, and, when a greenish colour

appears, add four ounces of carbonate of potash, first dissolved in two pints of water, and strain.

Wash the residue with two pints of boiling distilled water, and again strain. Let the mixed
liquor be evaporated, that crystals may be formed.

The Edinburgh College employs of Iodine (dry) 3v. ; Fine Iron Wire, 3iij.; Water, Oiv.;

Carbonate of Potash (dry) 3ij. and 5vj. The process is much the same as that of the London
College, except that the solution of iodide of potassium is to be concentrated " till a dry salt be

obtained, which is to be purified from a little red oxide of iron and other impurities, by dissolving

it in less than its own weight of boiling water, or, still better, by boiling it in twice its weight of

rectified spirit, filtermg the solution, and setting it aside to crystallize. More crystals will be

obtained by concentrating and cooling the residual liquor."

[The U. S. Pharmacopoeia directs. Iodine, six ounces; Iron Filings, three ounces; Carbonate

of Potassa, four ounces, or a sufficient quantity; Distilled Water, four pints. Mix the iodine with

three pints of the distilled water, and add the iron filings, stirring frequently with a spatula for

half an hour. Apply a gentle heat, and when the liquor assumes a greenish colour add gradually

the carbcmale of potassa, previously dissolved in half a pint of the distilled water, until it ceases

to produce a precipitate. Continue the heat for half an hour and then filter. Wash the

residuum with half a pint of the distilled water boiling hot and filter. Mix the filtered liquors,

and evaporate so that c-ystals may form. Pour off the liquid and dry the crystals on bibulous

paper.]
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The following is the thconj of the above processes:—One equivnicnt or 126
parts of iodine combine with one equivalent or 28 parts of iron. The resulting

iodide of iron is decomposed by one equivalent or 70 parts of carbonate of pot-

ash, by which one equivalent or 16G parts of iodide of potassium and one equiva-

lent or 58 parts of protocarbonate of iron, are procured.

The following diagram illustrates the reaction between iodide of iron and car-

bonate of potash ;

—

MATERIALS. COMPOSITION. PRODCCTS.

of Iron.. 154
( 1 eq. Iron .... 28 •.,

= ICG

1 eq. Carbon e >
j ^ n,,.^.. . u

V:,' P«.V»h -n< 1 «9- Oxygen. . 8 -'
1 eq. Frotox. iron= Jb .,„_^

01 Potash.. -0^ . !? CartonyJc.^-2
^^-^

1 rq. Carbonate of

SK4
Iron = 58

Prepared by this process, iodide of polassium is apt to be contaminated with

carbonate of potash.

The process of the Dublin College is as follows:—Take of Iodine, ] part ; Sulphuret of Iron,

reduced to coarse powder, 5 parts; Sulphuric Acid. 7 parts; Distilled Water, 48 parts; Water
of Carbonate of Potasb, a suflficient quantity ; Rectified Spirit, 6 parts. Mix the iodine, by tri-

turalinn, with IG parts of the water, and put the mixture into a glass vessel. Pour the acid,

previously diluted with 32 parts of water, upon the sulphuret in a matrass, and from a tube,

adapted to the neck of the matrass, and reaching to the bottom of the vessel containing the

iodine and water, let the gas pass through the mixture until the iodine disappears. Having fil-

tered the liquor, evaporate it without delay, by a superior heat, to one-eighth part, and then filter

it again. Tiien add gradually as much water of carbonate of potash as will be sufficient to satu-

rate the acid, which is known l>y the cessation of the effervescence. Then expose the mixture to

hoat until the rnsidual sail is dry and of a white Colour; on this pour the spirit, and dissolve it

with heat. Lastly, evaporate to dryness the liquor poured off from the residual salt, and preserve

the residuum in a well-stoppered vessel.

By the mutual action of sulphuret of iron, water, and sulphuric acid, we obtain,

in this process, sulphuretted hydrogen and sulphate of iron. The sulphuretted

hydrogen being conveyed into water with which iodine is mixed, a solution of hy-
driodic acid is obtained, and sulphur is deposited. When the hydriodic acid and
carbonate of potash are mixed, mutual reaction occurs, and the products are

iodide of potassium, water, and free carbonic acid.

Another mode of preparing this salt was proposed by the late Dr. Turner. It

consists in adding to a hot solution of caustic potash as much iodine as the liquid

will dissolve, by which means a reddish-brown fluid is obtained. Then pass hy-

drosulphuric acid through the liquid until it becomes colourless. Apply a gentle

heat, to expel any excess of the acid; filter, to get rid of the free sulphur, and
exactly neutralize the free acid present, with potash; then crystallize. VVhen
the potash comes in contact with iodine, two salts are formed, iodide of potassium

and iodate of potash ; the latter is decomposed by the hydrosulphuric acid, the

hydrogen of which forms water, by combining with the oxygen of the iodate ;

sulphur is precipitated, and iodide of potassium remains in solution.

instead of decomposing, by sulphuretted hydrogen, the mixture of iodate of

potash and iodide of potassium, it may be subjected to a red heat, in a crucible

of platinum or iron. The iodate gives out six equivalents of oxygen, and is con-
verted into iodide of potassium. A little iodate is, however, apt to escape decom-
position.

IMr. Scanlan informs me, that if powdered charcoal be intermixed with the two salts before

they are subjected to heat, the deoxidation of the iodate is easily effected.

Properties.—This salt occurs in white, somewhat shining, transparent, or

semi-opaque cubes, or octohedrons, belonging to the regular system. Its taste is

acrid saline, somewhat similar to common salt; it is without odour. It fuses at a
red heat, and at a high temperature volatilizes unchanged. It decrepitates when
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heated. Both water and alcohol readily dissolve it ; it requires only two-thirds
of its weight of water to dissolve it at 60° F. Its aqueous solution dissolves
iodine, forming a liquid called ioduretted iodide of potassium.

Characteristics.—A solution of this salt is known to contain an iodide by the
following tests :

—

a.. A solution of bichloride of mercury occasions a vermilion-red precipitate (biniodide ofmer'
cunj), soluble in excess of iodide of potassium.

/3. A solution of acetate of lead produces a yellow precipitate (iodide of lead).

y. A solution of nitrate of silver causes a pale yellow precipitate {iodide of sillier).

<r. Protonitrate of mercury or calomel occasions a grayish or greenish yellow precipitate {proU
iodide of mercury).

i. On the addition of a cold solution of starch and a few drops of nitric acid (or solution of
chlorine, or, still better, according- to Devergrie, a mixture of chlorine and nitric acid) a blue
compound {iodide of starch) is formed, which is decolourized at a boiling temperature, or by
caustic alkali.

5-. Bichloride of platinum renders the solution brownish red (biniodide of platinum).

That the base of the salt is potassium (or potash) is proved by the following

characters :

—

a. Perchloric acid occasions a white precipitate {perc/dorate of potash), while the supernatant
liquor becomes yellowish brown, from a little free iodine.

/g. Excess of a strong solution of tartaric acid produces a white crystalline precipitate (bitar-

irate of potash).

y. Carbazotic acid forms yellow needle-like crystals (carbazoiate of potash).

S. If a clean packthread be soaked in a solution of the iodide, and the wetted end be immersed
in melted tallow and applied to the exterior or blue cone of the flame of a candle, this cone as-

sumes a pale or whitish violet tint.

Composition.—This salt consists, as its name indicates, of iodine and potas-

sium.
Moms. Eg. Wt. Per Cent. GayLiissac.

Iodine 1 126 76 762
Potassium 1 40 24 23-8

Iodide Potassium 1 1G6 100 100.0

The crystals contain no water of crystallization.

Adulteration.—Iodide of potassium is often largely adulterated with carbo-

nate ofpotash. In 1829 I analyzed a sample, which contained 77 per cent, of the

latter salt. [Med. and Phys. Journ. Sept. 1829.) In one specimen Dr. Chris-

tison procured 74-5 per cent, of carbonate of potash, 10 of water, and only 9-5

of iodide of potassium. [Treatise on Poisons, 3d edit. p. 182.) The impure

salt may be distinguished by its wanting any regular crystalline form; by adding

a fevf particles of it to limo-water, a milky fluid {carbonate of lime) is obtained,

whereas the liquid remains transparent if the iodide be pure; by its destroying

the colour of tincture of iodine, whereas the pure salt does not affect it ; and,

lastly, by alcohol, which dissolves iodide of potassium, but not carbonate of

potash.

Traces of the chlorides and sulphates are not unfrequent in commercial iodide

of potassium. To detect the chlorides add nitrate of silver, which precipitates

the carbonates, chlorides, and iodides, and digest the precipitate in ammonia,

which redissolves the chloride, but not the iodide of silver. On the addition of

nitric acid to the ammoniacal solution, the chloride is thrown down, while the

carbonate is converted into nitrate of silver. The sulphates may be detected by

chloride of barium, which will occasion a white precipitate [sulphate of baryta)

insoluble in nitric acid.

In the first edition of this work I mentioned that I had met with a variety.'of

iodide of potassium, which, by keeping, underwent decomposition, evolved an

odour of iodine, and became yellow. As it yielded me, on analysis, iodine and

potash only, I was unable to account for the changes just referred to. Mr.

Scanlan [Lancet, Aug. 29, 1840, p. 816.) has since explained them, and shown

that this variety of iodide of potassium is contaminated with iodate of potash.
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ihe presence of which has been already accounted for (see p. 428). It may be
readily detected, by adding to a solution of the suspected iodide a solution of tar-

taric acid. If the iodide be pure, the resulting liquor is at first colourless, but

becomes quickly yellow by the action of atmospheric oxygen on the hydriodic
acid which is thus generated. If, however, iodatc of potash be also present, a
quantity of free iodine is instantly developed. This arises from the mutual re-

action of the disengaged hydriodic and iodic acids by which water and free iodine

are generated. VVhcther iodate be present or absent, the addition of tartaric acid
causes the precipitation of crystals of bitartrate of potash.

Iodide of potassium is readily contaminated with metallic matter derived from
the vessels in which it is crystallized. I have sampl.es of it, in octohedral crys-

tals, which contain traces of lead and tin, derived, I presume, from the metallic

vessels in which they have been prepared.

The following are the characters of pure iodide of potassium according to the

London College:

Totally soluble in water and in alcohol. It alters liie colour of turmeric either not at all

or very slightly. It does not alter the colour of litmus. Subjected to heat it loses no weight.
Sulphuric acid and starch added together, it becomes blue. Ten grains of this salt are suffi-

cient to decompose 10-24 grains of nitrate of silver : what is precipitated is partly dissolved

by nitric acid, and partly altered in appearance ; which is not the case when ammonia is

added.

The non-action on turmeric proves the absence of alkali (or its carbonate) and
acid. If it decompose more than the above quantity of nitrate of silver, the pre-

sence of chloride of potassium may be suspected.

The Edinburgh College gives the following characters of the pure iodide:

—

Its solution is not affected, or is merely rendered hazy, by solution of nitrate of baryta. A
solution of five grains, in a fluid ounce of distilled water, precipitated l)y an excess of solution

of nitrate of silver, and then agitated in a bottle with a little aqua amnionisB, yields quickly, by
subsidence, a clear supernatant liquor, which is not altered by an excess of nitric acid, or is

rendered merely hazy.

The nitrate of baryta will form a white precipitate with either an alkaline car-

bonate or sulphate. The nitrate of silver is used to detect any chloride.

Physiological Effects, a. On Vegetables.—The effects of this salt on vege-

tables have not been ascertained.

/3. 071 Animals generally.—The experiments of^Devergie (Medecine Legale,
t. ii. p. 536.) on dogs, as well as those of Dr. Cogswell (Experimental Essay on
Iodine. Edinb. 1837.) on rabbits, have shown that, to these animals, iodide of
potassium is a powerful poison. It operates as a local irritant, and thereby in-

flames the tissues with which it is placed in contact. Four grains injected into

the jugular vein of a dog caused convulsions and death within a minute. Two
drachms introduced into the stomach gave rise to vomiting and great depression;

the latter increased until death, which occurred on the third day : after death,

ecchymosis, ulceration, and redness of the stomach, were observed. (Devergie,
op. cit. p. 506.) Dr. Cogswell injected three drachms of the iodide beneath the
skin of the back of a dog ; the animal died on the third day. On chemical ex-
amination, iodine was detected in the blood from the heart, in the brain and spinal
cord, the liver, spleen, stomach, muscles, tongue, and the bones freed from their

appendages ; likewise in the contents of the bladder. (Cogswell, 02J. cit. p. 91.)

7. On Man.—Both the physiological effects and therapeutical uses of iodide

of potassium show that its operation is analogous to that of iodine.

The local action of iodide of potassium is that of an irritant. When taken in-

ternally, in large doses, it not unfrequently occasions nausea, vomiting, pain and
heat of stomach, and purging. Applied to the skin in the form of ointment, it

sometimes produces slight redness. It is much less energetic in its action than
free iodine ; and, therefore, may be given in larger doses, and continued for a
longer period, without evincing the same tendency to produce disorder of the
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Stomach and intestinal canal. Lugol* found that baths at 100° F., containing

three ounces of iodide of potassium, produced temporary itching only ; whereas
baths at the same temperature, containing ten scruples of iodine, caused prick-

ling, then itchiness, smarting, rubefaction (which was not commensurate with

the itchiness), punctuated, separated, or confluent, and subsequently desquama-
tion of the epidermis. The chemical action of iodide of potassium on the tissues

is slight, as, indeed, might be expected, seeing that no obvious changes are pro-

duced when a solution of this salt is mixed with albumen, fibrin, or gelatine, the

three most abundant organic constituents of the animal body.

Iodide of potassium becomes absorbed and is carried out of the system by the

different secretions, in which, as well as in the blood, it may be easily detected.

^

Moreover, it deserves especial notice, that it has been found in the urine several

days after it has been swallowed. (Christison, Treatise on Poisons, 3d ed. p.

185.) To detect it in the urine, add first starch to the cold secretion, then a few

drops of nitric acid (or solution of chlorine), and the blue iodide of starch will be

formed if the iodide be present.

The remote or constitutional effects of iodide of potassium are very analogous

to those of iodine. Diuresis is a common consequence of its use. Relaxation

of bowels is not unfrequent. Occasionally ptyalism has been observed. ^ Dr.
Wallace mentions that irritation of throat is produced by this salt. Atrophy of

the mammae is a very rare effect of it, but a case is mentioned by Mr. Nesse
Hill. [Eclinb. Med, and Surg. Journ. vol. xxv. 1826, p. 282.) Wasting of the

testicle also is said to have resulted from its use. [Lancet, Oct. 16, 1841.)

Headache, watchfulness, and other symptoms indicative of the action of this salt

on the nervous system, have been noticed by Dr. Clendinning and Dr. Wallace.

Increased secretion from, and pain of, the mucous membrane lining the nasal

passages, have been observed. 1 have repeatedly remarked, that the pocket-

handkerchiefs used by patients, who are taking this salt, acquire a distinct odour

of iodine.

Great discrepancy exists in the statements of authors as to the eflfects of given

doses of iodide of potassium. " The average dose of this medicine," says Dr.

Williams, [Lond. Med. Gaz. vol. xiv. p. 42.—See also Lancet, Oct. 16, 1841.)
" is eight grains ; carried beyond that quantity it purges; and even limited to that

quantity, it requires some management to obviate nausea." In two cases men-

tioned by Dr. Wallace {Lancet, for 1835-6, vol. ii. p. 9.) a drachm of this salt

taken in divided doses caused vomiting, colicky pains, slight diarrhoea, frequency

of pulse, and exhaustion. These statements, then, show that this salt possesses

very active properties, and coincide with the experience of many practitioners,

and with the results obtained from the experiments on animals. But we have,

in opposition to the above, the evidence of Dr. Elliotson {Lancet, vol. i. 1831-2,

p. 728.) and of Dr. Buchanan {Lond. Med. Gaz. vol. xviii. p. 519). The first

tells us that six drachms may be given daily (in doses of two drachms) for many
weeks without inconvenience ; -and the second states half an ounce may be given

at a dose without producing pain of the stomach or bowels, purging, or any hurt-

ful effect. Farthermore, both physicians vouch for the purity of the salt em-

ployed. It is difficult to explain such discrepancies. But I cannot help think-

ing that peculiarities of constitution and morbid conditions of system (especially

affections of the stomach) are principally concerned in modifying (either increasing

or diminishing) the tolerance to this salt. I do not think that the different effects

observed can be wholly ascribed to alterations in the quality or adulterations of

the medicine employed, though I have published a case {Lond. Med. Gaz. vol.

xvii. p. 839.) showing that the adulterated is much less active than the pure salt.

* Essays on the Effects of Iodine in Scrofulous Diseases, translated by Dr. O'Shaughnessy, p. 65. Lond. 1831.

2 Buchanan, Lond. Med. Gaz. vol. xviii. p. 519 ; Wallace, Lancet, for 1835-6, vol. ii. p. G ; the latter authority

failed to detect it in the blood.

3 Dr. Clendinning, Lond. Med. Gaz, vol. iv. p. 869; and Dr. Wallace, Lancet, for 1835 and 1836, vol, ii. p. 8.
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Uses.—Having so fully delaikcl (p. 236 ct seq.) the usps of iodine, it is unne-

cessary to notice at any lenglh those of iodide of potassiunn, since they are for

the most part identical. Thus it has been employed in bronchocele, scrofula, in

chronic diseases accompanied with induration and enlargement of various organs,

in leucorrhcea, secondary syphilis, periostitis, articular rheumatism, dropsies, &c.
As a remedy for the hard periosteal node brought on by syphilis, it was first em-
ployed by Dr. Williams, (^Lond. Med. Gaz. vol. xiv. p. \'2.) who obtained with

it uniform success. At the end of from five to ten days, its miligatinij; effects are

felt; the pains are relieved, the node begins to subside, and in the majority of

cases disnppears altogether. In these cases Dr. Clendinning {^LoiuL Med. Gaz.
vol. XV. p. 633.) has also borne testimony to its efficacy. In the tubercular forms

of venereal eruptions. Dr. Williams found it beneficial. In Dr. Wallace's lectures

[Lancety for 1835-6, vol. ii. and for 1836 and 1837, vols. i. and ii.) are some
valuable observations on the use of iodide of potassium in venereal diseases. In

chronic rheumatism accompanied with alteration in the condition of the textures

of the joint, it is, in some cases, remarkably successful. * As an ingredient for

baths, Lugol (^Essays, p. 75.) found the iodide would not answer alone, but that it

was useful as a solvent means for iodine.

Administration.—Iodide of potassium may be employed alone or in conjunc-

tion with iodine, forming what is called ioduretted iodide of potassium. Internally

it has been given alone in doses varying from three grains to half an ounce. (See

p. 432.) To be beneficial, some think it should be given in small, others in large

doses. Not having had any experience of the effects of the enormous doses before

referred to, I can offer no opinion thereon. It may be administered dissolved in

simple or medicated water, or in some bitter infusion. The more usual mode of
exhibiting it is in combination with iodine.

Antidotes.—No chemical antidote is known. In a case of poisoning, therefore,

the first object will be to evacuate the contents of the stomach, exhibit demulcent
and emollient drinks, combat the inflammation by the usual antiphlogistic mea-
sures, and appease the pain by opiates.

1. UNGUENTUM POTASSII lODIDI; Unguentum Potussce Hydriodatis.D, Oint-

ment of Iodide of Fotassium. (Iodide of Potassium, 9j. ; Prepared Hog's Lard,

3j. Mix.)—By keeping, this ointment is apt to acquire a yellowish colour, obvi-

ously from a little iodine being set free. In some cases this may depend on the

iodide being contaminated with the iodate of potash. It usually, however, arises

from the action of the fatty acid (contained in the rancid fat) on the potassium of

the iodide. When pure and fresh made, this ointment does not stain ihe skin like

the compound ointment of iodine. It is, however, seldom employed. If used, its

strength should be twice or thrice that of the Dublin preparation.

2. UNGUENTUM lODINIl COMPOSITUI, L. Unguentum lodinei, E. [Unguentum
lodini Composituniy U. S.] Compourid Ointment of Iodine; Ointment of Iodu-

retted Iodide of Potassium. (Iodine, 3ss. ; Iodide of Potassium, 3j. ; Rectified

Spirit, f 3j. ; Lard, 3ij. First rub the iodine and iodide of potassium with the

spirit, then mix with the lard, L. (and U. S.) The Edinburgh College omits the

spirit, but uses the same proportions of the other ingredients.)—This ointment is

employed in bronchocele, enlargement of the lymphatic glands, &c.

%, TINCTURA lODINII COMPOSITA, L. Compound Tincture of Iodine. (Iodine,

3j. ; Iodide of Potassium, Jij.; Rectified Spirit, Oij. Macerate until they are dis-

solved, and strain.)—This solution may be mixed with water, without any depo-

sition of iodine. The dose at the commencement is tTlx., which may be gradually

increased to f 3j. or more. When wine is admissible, sherry is a good vehicle for

its exhibition. [The Tinctura lodini Composiia (U. S.) is the same as this; half

the proportions are directed.]

» Dr. Clendinning, Load. Med. Oaz. vol. xv. p. 866; and Dr. Macleod, Lond Med. Oaz. vol. xxi. p. 361.

VOL. I. 37
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4. LiqUOR POTASSII lODIDI COMPOSITDS, L. Compound Solution of Iodide of
Potassium ; Solution of loduretted Iodide of Potassium. (Iodide of Potassium,

grs. X. ; Iodine, grs. v. ; Distilled Water, Oj. Mix, that they may be dissolved.)

—

It is a brown-coloured solution, having the peculiar smell and taste of iodine. It

may be diluted with water without suffering any change. It may be usefully em-
ployed in the diseases of children. Dose for adults, from f 3ij. to f 3vj., or even
beyond this.

[5. LINIMENT OF HYDRIODATE OF POTASH.—This preparation for the external use

of the Hydriodate of Potash is made by taking Iodide of Potassium, 3i. ; Soap of
Animal Oil, 3iss. ; Alcohol at 20°, f3viij. Dissolve the iodide and soap each
separately in half the alcohol, the latter solution being made upon a sand-bath at a
moderate temperature, and mix the two together. Flavour with a few drops of

oil of lavender, and before congelation takes place, pour into wide-mouthed bot-

tles. The above formula is that given by Mr. Duhamel. (American Journal of

Pharmacy, vol. xiv. No. ii. p. 102, and is a modification of one in the Journal de'

Pharmacie.) The liniment is similar to solid opodeldoc, and is used by friction

in the same way. It is stated to have been used with success in Lausanne as an
application to goitre. It possesses the recommendation of not staining the skin,

and is stated to keep a long time without undergoing decomposition.—J. C]
Solutions of loDURETTED loDiDE OF PoTASsiuM, of various Strengths, have been employed for

different purposes by Lugo!.' The following are the most important :

—

a. LugoVs Concentraled Solution of Iodine in Iodide of Potassivm consists of Iodine, 9j.

;

Iodide of Potassium, 9 ij.; Distilled Water, 3vij. Mixed with 3 pints and 13 fluid ounces of
water, it forms a solution equal in strength to the Liquor Potassii lodidi ComposituSt L.

0. LugoVa loduretted Mineral Water is prepared of three degrees of strength:

—

No. 1.

Iodine gr. ^ .

Iodide of Potassium gr. i.J

Distilled Water 3^'"- .3viii.

No. 3.

, ii.i

3^111.

The solutions are yellowish or orange-coloured, and are quite transparent. When sweetened,

it is readily taken by children, but the sugar should be added at the time of administration, as in

the course of a few hours it effects a chemical change in the solution. From six to eight ounces
should be taken daily.

y. LugoVs Caustic, Rubefacient, and Stimulant Solutions, are composed of the same ingre-

dients, but in different proportions.

Stimulating Washes.
Rubefacient
Solution.

Caustic Solution.

No. 1.

Iodine gr. ii.

Hydriodate Potash, .gr. i v.

Distilled Water.... lb. i.

2.

gr. iii.

^r. vi.

lb.i.

3.

gr. iv.

gr. viii.

lb.i.

oz. iv.

oz. i.

oz. vi.

oz. i.

oz. i.

oz.ii.

Lngol uses the stimulating washes in scrofulous ulcers, ophthalmia, fistulous abscesses, «fec.

When the scrofulous surfaces require stronger excitement than usual, he employs the rubefacient

solution. In tubercular tumours, which have obstinately resisted all other forms of treatment,

the rubefacient solution may be applied in admixture with linseed meal (forming the ioduretted

cataplasm of Lugol). To prepare the mixture, the poultice is first made in the ordinary manner;
and when moderately cool, a sufficient quantity of the rubefacient liquid is poured on it with a
wooden measure. The caustic solution is used for touching the eyelids and nasal fos.sae, to repress

excessive granulations, &,c.

«f. LugoVs loduretted Baths.—These are employed in the treatment of scrofula. They are to

be made in wooden vessels.

1 Lugol's Essays on the Effects of Mine in Scrofulous Diseases; translated by Dr. O'Shaughnessy, p. 167.

Lend. 1?31.
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lODURETTED BATHS FOR CHILDREN.
1

lODURETTED BATHS FOR ADULTS. |

Age. Water. | Iodine.
Iodide of

Potassium.
Degree. Water. Iodine '~'"^«

"'
iodine.

Potassium.

4 to 7
7 " 11
11 " 14

(Uiiarts.) (Troy jtrains.)

'Mi 30 lo 3(5

75 4g..«K)..62
1-25 7'2- .««

(Troy grains.)
60 to 72

96.. 120.. 144

144.. 1(12

' No. 1.

No. 2.

No. 3.

(Quarts.)
200
240
300

(Dr'ms Troy.) (Drms Troy.)
2to2i 4 to 5

2. .2*. .3 4.5.-6
3..:u 0..7

3. POTAS'SII DRO'MIDUM, L.—BROMIDE OF POTASSIUM.

History.—This salt, also called hydrobromate ofpotashj was first described by
Baiard, in 1826. (Ann. de Chi?)i. et de Phys. x.x.xii.)

Preparation.—The London College directs it to be prepared as follows:

Take of Brotnine, 3ij.; Carbonate of Potash, 3ij.'and 3j.; Iron Filing?, 3j. ; Distilled Water,

Oiij. First add the iron, and afterwards the bromine, to a pint and a half of the distilled water.

Set them by for half an hour, frequently stirring witli a spatula. Apply a gentle heat, and when a

greenish colour ocrurp, pour in the carbonate of potash dissolved in a pint and a half of water.

Strain and wash what remains in two pints of boiling distilled water, and again strain. Let the

mixed liquors be evaporated, so that crystals may be formed.

In this process bromide of iron is first formed : this is afterwards decomposed by

carbonate of potash, by which prolocarbonate of iron and bromide of potassium

are produced.

Materials.

1 611. Bromide Iron 100 \ ,

t 1 eq.

1 cq. Curb. Potash

COMPOSITtON.
Bromine. ..78.

PRODUCTS.
1 eq. Bromide of Potassium. .118

'•••-« le,
(leq.

Iron 28..^

Potassium 4(1

Oxygen 8
Carb. Jjcid 22

1 eq. Protox. Iron CO ^ 1 eq Caibonate of Iron. ..58

176

Another mode of procuring this salt is to mix bromine with a solution of caustic

potash, by which bromide of potassium and bromale of potash are formed. The
bromate of potash may be converted into bromide of potassium, by heat or by
hydrosulphuric acid. (See Iodide of Potassiiwi, p. 428.)

Properties.—This salt crystallizes in whitish transparent cubes, or rectangular

prisms. It is inodorous : its taste is pungent, saline, and similar to common salt,

but more acrid. It is permanent in the air. When heated, it decrepitates, and,

at a red heat, fuses without suffering decomposition. It is very soluble in both

cold and hot water, and slightly so in alcohol.

Characteristics.—That this salt is a bromide^ is known by the characters before

mentioned (see p. 244) for this class of salts. That its base is potassium (or potash),

is shown by the tests already given for this sul?stance. (Sec p. 423.)

Composition This salt consists of bromine and potassium, in the following

proportions

;

^toms.
Bromine 1. ..

Potassium 1.

.

Eq. m.
... 78...
...40...

Per Cent.

.. 66-1..

... 3.1-9..

Baiard. Liebig:
. fiS-.W 67-42

. 34-44 3258

Bromide of Potassium. .1 118. .1000. .100 00 100-00

The crystals may cont-ain water, lodged mechanically between their plates, but

no combined water (water of crystallization).

Purity.—The purity and goodness of this salt may be known by the following

characters:—the form of the crystals, their freedom from colour, and their neu-

trality with respect to litmus and turmeric. A solution of this salt should give no

precipitate with chloride of barium, showing the absence of carbonates and sul-

phates. The method employed by Rose (journ de Pharm. t. xxiii. p. 499.) for

detecting minute quantities of the chlorides in bromides, is the following:—If pure

bromide of potassium mixed with excess of bichromate of potash be distilled with
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concentrated sulphuric acid in a tubulated retort, to which is adapted a receiver

containing excess of solution of caustic ammonia, pure bromine distils over, and
the ammoniacal liquor remains perfectly colourless. But if the bromide contains

a chloride, both bromine and the chromate of chloride of chromium distil over,

and the ammoniacal liquor becomes yellow : chromic acid may be detected in the

solution by the usual tests.

The characters of good bromide of potassium are, according to the London
College, as follows :

—

Totally disolved by water, it does not alter the colour of litmus or turmeric. Chloride of
barium throws down nothing from the solution. Sulphuric acid and starch added together render
it yellow. Subjected to heat, it loses no weight. Ten grains of this salt are capable of acting
upon 14-28 grains of nitrate of silver, and precipitating a yellowish bromide of silver, which is

dissolved by ammonia, and but very little by nitric acid.

If more nitrate of silver than the quantity above stated be decomposed by the

bromide, the presence of a chloride may be suspected.

Physiological Effects, a. On Vegetables.—The effects on plants have not

been ascertained.

/3. On Afiimals.—Thirteen grains of bromide of potassium, dissolved in water,

and injected into the jugular vein of a dog, coagulated the blood, and caused con-

vulsions and death in a few minutes. (Barthez. Journ. de Chim. Med, t. 5'"^^ p.

214.) The same experimenter introduced a drachm of the salt into the stomach
of a dog, without any ill effects, save vomiting. But two drachms, and even a
drachm and a half, killed dogs in three days, when retained in the stomach by a
ligature of the gullet, with marks of inflammation in the gastro-intestinal mem-
brane. Maillet {Jour7i. de Chim. Med, t. iii. 2^ Serie, p. 2*25.) gave two ounces
to a dog without any ill effect; and he observes, that according to the principle,

that the dose of a saline substance for the horse should be eight times that for the

dog, a pound of bromide of potassium would have no ill effect on horses.

y. On Man.—The effects of bromide of potassium on man require farther in-

vestigation. They appear to be analogous to those of iodide of potassium. Dr.

Williams {Elements of Medicifie^ vol.i. p. 338.) gave five grains of this salt three

times daily for fourteen months, without any injurious effect. I have given the

same dose to a boy of about 14 years old, afTecIed with enlarged spleen, conse-

quent on intermittent fever, for several weeks, without any marked effect. By the

application of starch and a few drops of chlorine to the urine, a yellow bromide

of starch was obtained, showing the presence of a bromide in ihe urine. The case

is now under treatment, but the volume of the spleen appears to be lessening.

In most cases it acts as a diuretic. In irritable conditions of the alimentary

tube, it is apt to occasion diarrhoea. Three cases are mentioned by Dr. Williams,

in which, on account of this state of the bowels, more than four or five grains

could not be exhibited at a time, and even then it was occasionally necessary to

give opium. Under the continued use of it, enlargements of the spleen and liver,

and swellings of the lymphatic glands, have disappeared; so that it appears to

agree with iodine, mercury, and the alkalis, in being liquefacient and resolvent.

(See p. 202.) Dr. Williams thinks that it possesses "unusual, if not specific,

powers in the cure of diseases of the spleen."

Uses.—In. 1828, Pourche [Journ. de Chim. Med. t. iv. p. 594.) employed this

salt with benefit in the treatment of bronchocele and scrofula: it was taken inter-

nally, and applied externally in the form of ointment. In 1836 it was introduced

into the London Pharmacopoeia, in consequence of the great success obtained

from the use of it in a case of enlarged spleen, under the care of Dr. Williams.

{Op. cit.) In this, and in three other successful cases of the same disease,

it was used internally only. Dr. Williams also gave it with success in a case

of ascites. Magendie (Formulaire, S"*" ed. 1835.) employs it as an anti-scrofu-

lous remedy, as an emmenagogue, and against hypertrophy of the ventricles.
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Pnegev (Dlerhtich, Die neuesten Entdeck. in der Mat. Med. 1837.) applied it ex-

ternally in the form of ointment in tinea capitis.

Administration.—It is exhibited in the form of pill or solution in doses of from
four to ten grains three times a day.

Antidotes.—In a case of poisoning by this salt the treatment will be the same
as for iodide of potassium.

UNGUENTUM POTASSII BROMIDI. Ointment of Bromide of Potassium.—Th\s\s
composed of from 9j. to 3ij. of bromide to 3j« of lard. Bromine is sometimes
added.

4. POTAS'SII SULPHURE'TUM, L. E. (U. S.)—SULPHURET OF POTASSIUM.
(Potasstc Sulphuretum, D.)

History.—Geber (Invention of Yerity^ ch. vi.) was acquainted with the solu-

bility of sulphur in an alkaline solution ; but Albertus Magnus taught the method
of procuring sulphuret of potassium by fusion. The preparation kept in the shops

is a mixture of the sulphuret of potassium and sulphate of potash, and was for-

merly called Sulphuret of Potash, or Liver of Sulphur.
Preparation.—The process for the preparation of this compound is the same

in all the British pharmacoposias.

Take of Sulphur, 3j.; Carbonate of Potass, 3iv. (3ij. U. S.) Rub them together, and place

them upon ihc fire, in a covered crucible, until they have united.

When sulphur and commercial carbonate of potash are fused together, water

and carbonic acid are evolved. Part of the potash is decomposed ; its potassium

combining with sulphur to form a sulphuret of potassium ; while its oxygen unites

with sulphur to form one or more acids which combine with some undecomposed
potash. A portion of the carbonate of potash remains undecomposed.

Properties.—When fresh prepared, it has a liver-brown colour; and hence its

name hepar sulphuris. Its taste is acrid, bitter, and alkaline. If quite dry it is

inodorous, but when moistened it acquires the odour of hydrosulphuric acid. Ex-
posed to the air it undergoes decomposition, from the action of the aqueous vapour

and oxygen. It becomes green and moist, and ultimately whitish. This change
depends on the absorption of oxygen, in consequence of which part of the sulphur

is deposited, while a portion of the sulphuret of potassium is converted into hypo-

sulphite, afterwards into sulphite, and ultimately into sulphate of potash. Sul-

phuret of potassium is soluble in water.

Characteristics.—Hydrochloric acid causes the evolution of hydrosulphuric

acid gas and the precipitation of sulphur ; the solution of the sulphuret in water

produces a reddish. or black precipitate with a solution of lead. That it contains

potassium may be determined thus :—Add excess of hydrochloric acid to a solu-

tion of it ; boil and filter. The before-mentioned tests for potash (see p. 423) may
then be applied.

"Fresh broken it exhibits a brownish-yellow colour. Dissolved in water, or in almost any
acid, it exhales a smell of hydrosulphuric acid. The aqueous solution is of a yellow co-

lour. What is thrown down by acetate of lead is first red,'" and it afterwards blackens.

Ph.L.

Composition.—Berzelius {Traite de Chimie, X. ii. p. 301. Paris, 1831.) says,

that if 100 parts of carbonate of potash be fused with 58'22 of sulphur, the pro-

duct is a mixture of three equivalents of tersJlphuret of potassium and one equi-

valent of sulpHate of potash ; and he adds, that if less than the above proportion

of sulphur be employed, a proportion of carbonate of potash remains undecomposed.
But Winckler'' has shown, that if the carbonate employed be quite pure, and the

' The precipitate with acetate of lead I find may be red, reddish black, or black. The alkaline nionosnl-

phureta cause a black, the polysuiphurets a red, precipitate with solutions of lead. (See Hydrosulphuret of
Ammonia, p. 412.)

« BerZjniscAes JaAriwcA, Band. XLI.S. 321; 1339.—A corrected abstract of this paper is contained in the

Pharmaceutisches CentralBlatt fur 1839, S. 547.

87*
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operation be very carefully conducted, no sulphate is obtained, but hyposulphite

and sulphite of potash. He fused together 900 grs. of crystallized basic carbo-

nate of potash (dried at 212° F.) with 518 grs. of washed flowers of sulphur.

The per-centage composition of the product was as follows:

—

Tersulphuret of Potassium 53-2905

Hyposulphite of Potash . 29-4580

Sulphite of Potash 6-8613

Sulphate of Potash 0-7730

Carbonate of Potash 2-8780

Loss 6-7392

Hepar Sulphuris 100-0000

Physiological Effects, a. On Vegetables.—There can be no doubt but that

this compound is a powerful poison to plants, though I am not acquainted with

any experiments made with it.

/3. On Afdmals Generally.—From the experiments of Orfila [Toxicologie

Generale.) on dogs^ sulphuret of potassium appears to be a powerful narcotico-

acrid poison. Six drachms and a half, dissolved in water, and introduced into the

stomach, caused convulsions and death in seven minutes.

y. On Man.— In small doses (as from four to ten grains) it acts as a general

stimulant; increasing the frequency of the pulse, augmenting the heat of the body,

promoting the different secretions, more especially those of the mucous membranes,
and sometimes exciting local irritation, marked by pain, vomiting, and purging.

By continued use it acts as a resolvent or alterative ; and, on this account, is em-
ployed in certain forms of inflammation.

In large doses it is an energetic narcotico-acrid poison. In two instances it

proved fatal in fifteen minutes; the symptoms were, acrid taste, slight vomiting,

mortal faintness, and convulsions, with an important chemical sign, the tainting

the air of the chamber with the odour of hydrosulphuric acid. (Christison,

Treatise on Poiso7is, p. 228.)

Its local action is that of a powerful irritant: hence the acrid taste, burning

pain, and constriction in the throat, gullet, and stomach, with vomiting and purging.

But the nervous system also becomes affected; as is proved by the faintness, the.

almost imperceptible pulse, the convulsions, and (in some cases) sopor. These
symptoms are analogous to those caused by hydro-sulphuric acid ; which, in fact,

is copiously developed in the stomach.

Uses.—Internally, it has been administered in very obstinate skin diseases, such

as lepra and psoriasis, which have resisted all the ordinary means of cure. It has

also been employed as a resolvent in inflammations attended with lymphatic exu-

dation, as croup, and in glandular enlargements. In chronic rheumatism, gout,

hooping-cough, and various other diseases, against which it was formerly employ-

ed, it is now rarely if ever administered. It ought not to be given as an antidote

for metallic poisoning, since it is itself a powerful poison.

Externally, it is applied in the form of lotions, baths, or ointment, in chronic

skin diseases, such as eczema, scabies, lepra, &c.

Administration.—Internally it may be administered in the dose of three or

four grains gradually increased. It may be given either in solution, or in the

form of pill made with soap. For external use it is employed in solution in water,

either as a bath or wash, or in the form of ointment. Lotions are sometimes

made by dissolving an ounce of the sulphuret in two or three quarts of water.

The ointment is composed of 3ss. of sulphuret to 3j- of* Jard.

Antidotes.—In the event of poisoning by this substance, the antidote is a so-

lution of chloride of soda, or of chloride of lime.

1. SOLDTIO POTASSII SULPHURETI; Potassce Sulphureti Aqua, D. (Washed
Sulphur, 1 part ; Water of Caustic Potash, 11 parts. Boil during ten minutes, and
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filter through paper. Let the liquor be kept in well-closed vessels. The sp. gr.

of this liquid is ril7.)—By the mutual reaction of sulphur and potassa, aided by
the water and heat, a solution of sulphuret of" potassium and hyposulphite of

potash is obtained. The colour of this preparation is deep orange. It is some-
limes administered in scabies, tinea, capitis, and other allied eruptive diseases.

—

Dose from trix. to f 3j., sufficiently diluted with water.

2. BALNEUM SULPHURATUM; Sulphurated or Sulphurous Bath. This is pre-

pared by dissolving 3iv. of sulphuret of potassium in 30 gallons of water (Rayer).

It should be prepared in a wooden bathing vessel.—Used in obstinate skin dis-

eases, as lepra and scabies. If an acid be added to this bath, sulphur is precipi-

tated and sulphuretted hydrogen evolved. Care must be taken, lest asphyxia be

produced by the inhalation of the latter.

1. BALNEUM SULPHURATUM ET GELATINOSUM; Dupuytren's Gelatino^ Sulphurous

Bath, This is prej)ared by adding one pound of Flanders glue (previously dis-

solved in water) to the sulphuretted bath above described. It may be used as a

substitute for the waters of Bareges ; the glue representing the Baregine, an
organic matter found in these waters. Bareges waters have been celebrated for

cleansing foul ulcers, healing old wounds, and curing obstinate skin diseases.

5. POTAS'SiE BISULTHAS, L. E. D.—BISULPHATE OF POTASH.

History and Synonyjies.—The mode of preparing this salt was taught by
Lowitz and Link, at the latter end of the last century. The salt had various

names, such as Supersulphate of Potash, Sal Enixum, Acid Vitriolated Tartar,

and Sal Auri Fhilosophicum.

Preparation.—All the British Colleges give formulae for the preparation of this

salt.

The London and Edinburgh Colleges direct it to be proved by addingr sulphuric acid to

a solution of llie salt which remains after the distillation of [pure, E.] nitric acid. The Lon-
don College uses Ibij. of the salt, Ibj. of sulphuric acid, and Ovj. of boiling water. The
Edinburgh College employs the same quantity of salt and water, but only f3vij. and 3j. of
acid.

The Dublin College prepares it from Sulphuric Acid of commerce, two parts; Carbonate of
Potash, from Potashes, as much as may be sufficient; Water, six parts. Let one portion of the

sulphuric acid, mixed with the water, be saturated by the carbonate of potash, then let another
portion of the acid be added to the mixture. Let the liquor evaporate until, on cooling, crystajs

are formed.

The salt which remains in the retort after the preparation of the Acidum Nitri-

cum, L. Sf jB., is bisulphate of potash. When " the solution is allowed to crys-

tallize, it occasionally happens that some sulphate and sesquisulphate are mixed
with the bisulphate, owing to the partition of the excess of sulphuric acid between

the water and the sulphate of potash. This inconvenience, is remedied by the

addition of sulphuric acid now directed to be employed." (Mr. R. Phillips,

Translation of the Pharmacopoeia, p. 29.5, 4th edit.)

Properties.—It is crystallizable; the crystals belong Fig. 61.

to the right prismatic system. It has a very acid taste,

and reacts strongly as an acid on vegetable colours, and
decomposes the carbonates with effervescence. It is so-

luble in about twice its weight of water at 60°. By a
red heat it evolves sulphuric acid, and is converted into

the neutral sulphate of potash. _ . , ^^ , ,

CoMPOsiTioN.-It consists of- of^i^olaT"''
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Moms. Eq. Wt. Per Cent. Geiger.

Sulphuric Acid 2 80 54*80 54-77
Potash 1 48 3287 32-53
Water 2 18 1233 12-70

Crystallized Bisulphate Potash. . 1 146 10000 100 00

Characteristics.—The presence of sulphuric acid may be recognised by the

chloride of barium (see p. 41^. When subjected to a red heat, bisulphate of
potash loses half of its acid. The residue is the neutral sulphate ; the potash of
which may be detected by the characters already mentioned for this substance
(see p. 423). From the neutral sulphate of potash it is distinguished by its

acid taste, its action on litmus and on the alkaline carbonates, and by its greater

solubility.

Physiological Effects and Uses.—It is rarely used as a medicine. It pos-

sesses the combined properties of sulphuric acid and sulphate of potash. The
excess of acid renders its local operation that of an astringent. When swallowed
it operates as a mild purgative, and may be employed in the same cases as the

sulphate, over which it has the advantage of greater solubility. Conjoined with

rhubarb it covers the bitter taste of the latter without injuring its medicinal pro-

perties. Dr. Barker {Observations of tJie Dublin Pharmacopoeia, p. 138. Dub-
lin, 1830.) says it may be used to form a cheap effervescing purgative salt, as

follows :—73 grains of bisulphate of potash and 72 grains of crystallized car-

bonate of soda, to be separately dissolved in two ounces of water, and taken in a
state of effervescence.

Administration.—The dose of it is from gr. x. to 3ij. properly diluted.

6. POTAS'SiE SUL PHAS, L. E. D. (U. S.)—SULPHATE OF POTASH.

History and Synonymes.—The mode of preparing this salt was taught by
Oswald CroU, in 1643. It has been known by various appellations, such as

Specijicum Purgans Paracelsi, Arcanum duplicatum, Vitriolated Kali, Vitrio-

lated Tartar, Sal Polychrest (literally signifying salts of many uses or virtues),

Sal cle Dubous, &c.
Natural History.—Sulphate of potash is found in both kingdoms of nature.

at. In the Inorganized Kingdom.— It has been met with in small quantities in some mineral

waters of Saxony and Bohemia, in native alum, in alum-stone, and in a mineral called polyhalite,

in which Stromeycr found no less than 27*6 per cent, of the sulphate of potash.

y8. In the Organized Kingdom.—It has been found in the root of Polyj*ala Senega, Winter's

bark, the bulb of garlic, myrrh, opium, &-c. The blood and urine of man also contain it.

Preparation.—It is prepared from the residuum of the distillation of nitric

acid.

The London College orders of the salt which remains after the distillation of Nitric Acid,

Ibij. ; Boiling Water, Cong. ij. Ignite the salt in a crucible until the excess of sulphuric acid is

entirely expelled, then boil it in the two gallons of water until a pellicle floats, and the liquor

being strained, set it aside that crystals may be formed. The liquor being poured off, dry

them.
The Edinburgh and Dublin Colleges order the salt left after the distillation of nitric acid

to be dissolved in water, and its excess of acid to be saturated. The Edinburgh College em-
ploys for this purpose white marble (carbonate of lime) ; while the Dublin College uses car-

bonate of potash. The neutral solution of sulphate of potash is then to be evaporated and
crystallized.

The heat employed by the London College is to drive off the excess of sulphuric

acid.

Properties.—It usually crystallizes in single or double six-sided pyramids. The
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two pyramids are sometimes united at n common base, or are separated by a short

intervening prism (fig. 62). These forms agree very closely with those belonging

Fig. 62. Fig. 63. Fig. 64.

Fig. 65.

Common hipyramidal Ditto modified. Compovnd crystal composed
crystal. of three so united that their

upper edges meet at

angles of 120o.

to the rhombohedral system. But they have been

shown by Dr. Brewster* to be composite crystals ;

being composed of several crystals belonging to the

right prismatic system, agglutinated so as to simu-

late the forms of the rhombohedral system. If a
plate, cut perpendicular to the axis of the double

pyramid, be examined by polarized light, it presents

the tessellated structure shown in fig. 65 ; and each
of the six equilateral triangles are found to have
two axes of double refraction.

Crystals of sulphate of potash are hard, inodor-

ous, have a saline bitter taste, and are unchanged by exposure to the air. When
heated they decrepitate. At 60° F. they require sixteen times their weight of
water to dissolve them : they are insoluble in alcohol. A solution of them is de-

composed by tartaric acid, which forms crystals of bitartrate of potash.

Characteristics.— I have already stated these, when describing the bisulphate.

Composition.—The crystals contain no water of crystallization. They are

thus composed :

—

.atoms. Eq. fVt. Per Cent. Wenzel.

Sulphtiric Acid' 1 40 45-45 4525
Potash 1 .48 54-55 54-75

Tessellated appearance of a

plate of sulphate of potash

seen by polarized light.

Sulphate of Potash 1 88 100 00 100-00

Physiological Effects.—It acts as a very mild purgative, without occasion-

ing any heat, pain, or other symptoms of irritation. Its operation is, in fact, too

mild for ordinary use.

Uses.— It is particularly serviceable as a laxative in disordered conditions of

the alimentary canal, as diarrhoea and dyspepsia, in hepatic disorders, and in

hemorrhoidal affections. It is best given in combination with rhubarb. Thus,
from five to ten grains of rhubarb, with from fifteen grains to two drachms of this

salt, will be found to act mildly and efficiently in many cases of dyspepsia and
diarrhoea. It is an excellent aperient for children. The objections to its employ-
ment are its slight solubility, and that when given in large doses to children it is

apt to produce vomiting. It is useful, on account of its hardness, for triturating

and dividing powders, 'as \w \.\\q ptdvis ipecacuanhce compositus. Its powder is

an excellent dentifrice : the only objection to its use is its taste.

Dose.—It is given in doses of from fifteen grains to four or five drachms.

POTASSJl SULPHAS CUM SULPBURE, E.; Sal Polychrestum Glaseri ; Glaser's Sal

' F.divhurgh Philosophical Journal, vol. i. p. 6. Edinb. 1819.—St;e also Mr VV. Phillips, Annals of Philosophy,

N. S. vol. iv.p.342, Lond. 182-2; Levy, Quarterly Journal of Science, vol.xv.p.285, Lond.J823; and Mr. Brookes.
Ibid. N. S. vol. vii. p. 20, 1824.
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PolycJirest. (Nitrate of Potash, and Sulphur, equal parts ; mix them thoroughly ;

throw the mixture, in small successive portions, into a red-hot crucible ; and when
the deflagration is over, and the salt has cooled, reduce it to powder, and preserve

it -in well-closed bottles.)—The sulphur is oxidized at the expense of the oxygen
of the nitric acid, and the resulting compound consists principally of sulphate of
potash, mixed probably with some sulphite ; but the precise nature of the com-
pound has not been carefully determined. Dr. Duncan (^Edinburgh Dispensa-
tory.) says, "that in its medical efTects and exhibition it agrees with the sulphu-

reous mineral waters, which contain a portion of neutral salt."—Dose, 3ss. to 3j.

7. POTAS'SiE NITRAS, L. E. D. (U. S.)—NITRATE OF POTASH.

History.—At what time this salt became known is difficult now to determine.

As it is found in various parts of the East, on the surface of the earth, it appears

probable that it must have been known at a very early period. Furthermore, if

the Chinese and Hindoos were acquainted with the art of making gunpowder and
fireworks at a very early period of history, they must have employed, and, there-

fore, been acquainted witii nitre. Geber, (Invention of Verity, ch. xxiii.) how-
ever, is the first who distinctly mentions it. He describes the mode of making
nitric acid from it. But the terms neter of the Old Testament, (Proverbs, ch. xxv.

20 ; Jeremiah, ch. ii. 22.) translated nitre,—vjrpov of Herodotus (Euterpe, Ixxxvii.)

and Theophrastus (De Igne.)—and nitrum of Pliny, (Hist. Nat. xxx. i.) appear
to have been applied either partially or exclusively to natron. (See Beckman's
History of Inventions and Discoveries, vol. iv.) The word saltpetre, usually

applied to nitre, is evidently derived from sal petrce, literally signifying rock salt.

(See Sodce Carbonas and Sodxz Sesquicarbo?ias.)

Natural History.—This salt occurs in both kingdoms of nature.

a. In the Inorganized Kingdom.—In the East Indies, Egypt, Persia, Spain, and other parts

of the world, liirge quantilics of nitre are found in the soil. It would appear to be formed
below, and to be broug-ht to the surface of the soil by efflorescence. Il has been usually sup-

posed that the nitric acid was formed by the direct union of tlie nitrogen and oxyoren of the air

;

but there are no facts which justify this opinion. It is mucli more probable that il is formed by
the oxidation qf ammonia (which is a constant constituent of the atmosphere) ; the products

being nitric acid and water. The simultaneous oxidation of hydrogen is necessary to effect the

union of oxygen with nitrogen. The cause of this is that the acid and water unite, so that

water may be said to be a condition of nitrification.^ Azotised animal matter is no farther

necessary than as yielding ammonia. In a nitre-cave in Ceylon, Dr. Davy {^Account of ike

Interior of Ceylon.) found nitre without animal matter. Tlie potash of the nitrate is in

most cases easily accounted for, being found in some of the constituents of the soil, as feldspar

and mica.

/3. In the Okganized Kingdom.—This salt has been found in various plants, as in the roots of

Cissampelos Pareira, Geuin urbanum, &,c., (De Candolle, Phys. Veget. p. 387.)

Extraction.—The nitrate of potash consumed in this country is imported

from India, where it is obtained from natural sources. In some parts of Europe
it is obtained artificially.

The district of Tirhut, in Bengal, is more productive of nitre than any other

place in India. It is most abundant in those parts containing a redundancy of

carbonate of lime. . An average .sample of the soil analyzed by Mr. Stevenson

(Journ. of the Asiatic Society of Bengal, vol. ii. p. 23.) gave the following com-
position :

—

Matter insoluble in three Mineral Acids..... ... Silex 500
Mailer soluble in ditto Carbonate of Lime 443

!

Sulphate of Soda 27

Sroriir::::;:;::::::;J^ .

Nilrate of Potash 07

1000

' Liebig, Organic Chemistry in its .Application to .Agriculture and Physiology, edited by L. Playfair. Lond.

1840.
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"In llic month of November the leonahs, or native manufacturers of sahpetre,

commence their operations, by scraping off the surface from old mud heaps, mud
buildings, waste grounds, &c., where the saltpetre has developed itself in a thin

white efllorescence, resembling frost rind. This saline earth being collected at

the factories, the operator first subjects it to the process of solution and filtration.

This is effected by a large mud filter, lined on the inside with stiff clay." It

has a false bottom of bamboo, covered with close wrought grass mats, on which

are placed vegetable ashes. Upon these the nitrous earth is laid. Water is then

added to dissolve the saline matters of the earth, and the solution thus obtained,

filtering through the mats, drops into the empty space between the real and false

bottom, and is conveyed away into an earthen receiver. In its passage through

the wood-ashes the carbonate of potash contained in the latter reacts on the nitrate

of lime of the solution, and produces nitrate of potash and carbonate of lime. The
solution is afterwards evaporated in earthen pots, filtered, and put aside to crystal-

lize. The impure nitre thus procured is termed dlwuah: it contains from 45 to

70 per cent, of pure nitrate of potash. It is redissolved and crystallized by the

native' merchants, who supply the Calcutta bazaars, and when thus purified is

called by the natives kalmee.^

Rough Nitre.—^Saltpetre is imported into this country principally from Cal-

cutta, but some comes from Madras. It is brought over in cloth bags, which
contain from 150 to 175 lbs. each. Its quality varies considerably. It is always

more or less impure: but the common varieties, which have a dirty yellowish

appearance, are termed rough or crude saltpetre^ or grough petre, while the purer

and cleaner-looking kinds are called East India refined. The loss which it suf-

fers in refining, or in other words, the impurities which it contains, are technically

designated r^raction. This varies greatly in different samples, but is usually

between 5 and 15 per cent."

Purification.—Refined rough nitre is purified by dissolving it in water, boiling

the solution, removing the scum, and, after the liquid has been allowed to settle,

it is strained, while hot, through a hempen cloth, and set aside to crystallize. At
the VValtham Abbey powder-mills the crystallization is effected in copper pans.

When it has been dissolved and crystallized once only it is called singly refined

nitre: when twice, doubly refined.^ Its purity may be ascertained by testing it

with nitrate of silver, chloride of barium, and oxalate of ammonia. The first

detects the chlorides, the second the sulphates, and the third the calcareous salts.

The Dublin College orders Purified Nitrate of Potash {PotasscB Nitras purijicatum) to be thus

prepared : Take of Nitrate of Potash, one part. Dissolve in two parts of hot water, filter the

liquor, and set it aside, that, on cooling, crystals may be formed.

Nitre from artificial sources.—The artificial preparation of nitre is prac-

tised in several parts of Europe. The establishments in which it is carried on are

called Artificial Nitricres,* The mode adopted varies, however, in different

places.

At Appenzel, a canton in Switzerland, nitre is formed from the urine of animals.

A hole is dug near to stables, and in this is put a sandy kind of earth, which is

kept moistened with the water running from the stables. In two or three years

this earth yields nitre.

In Sweden, (Berzelius, Traite de Chimie, t. iii. p. 391.) where each landed

proprietor is compelled to furnish a certain quantity of nitre, it is prepared as

follows:—Decomposing animal and vegetable matters, mixed with cinders, lime,

or marl, are placed in heaps (called nitre beds) under cover, the mass being occa-

* See Stevenson, op. r.it. ; also, India Journal of Med. and Pkys. Science, new series, vol. i. p. 10. 1836.

' For the methods of determining it, consult Dumas, Traite de Chimie, t. 2me, p. 7C2; Brande's Manual of
Chemistry, 4lh ed. p. 549.

3 Colonel Moody inTorms me that the rouph nitre now supplied to the Waltham Abbey powder-mills has
about 3 per cent, refraction, and requires one crystallization only to render it sufficiently pure for the manu-
facture ot gunpowder.

* For full details of this process consult Th6nard, TVaiti de Chimie, t. iii. p. 239, 5me 6d. Paris, 1827; Du-
mas, op. supra cit. ; and Kuhlmann, Mim. Mad. Sciences de Lille, 1838, and in Liebig's Jlnnalen, xxix- 272.
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sionally moved, or holes made in it, so that they are expo.sed to the air. From
time to time they are watered with urine. At the end of two or three years the

nitrogen has combined with oxygen, and this with bases to form nitrates. By
lixivialion the salts may be separated, and any nitrate of lime present may be
converted into nitrate of potash by adding wood-ashes, which contain carbonate
of potash.

In Prussia nitre-walls are eijnployed instead of nitre-beds. These have two
advantages,—they economize land, and they expose a large surface to the air.

(Dumas, op, cit.)

Fig. 6.5. Fig, 66.

Crystal of Nitre.

Primitive right rhombic

prism.

Properties,—Nitrate of potash usually crystallizes in the form of a six-sided

prism with diedral summits, which belongs to the right prismatic system.* It

has, therefore, two axes of double refraction, and presents a double system of

rings in polarized light (see tigs. 85 and 36, p. 177). When pure the crystals

are transparent and colourless, have a sharp cooling taste, and undergo no change
by exposure to the air. When heated, nitrate of potash fuses, and when cast in

moulds forms the Nitrum Tabulatum, or, from its having formerly been cast

into small balls, and stained of a plum colour, Sal Prunelle. At a strong red

heat it is decomposed, with the evolution of oxygen and the formation of hyponi-

trite of potash, which, when rubbed to powder and mixed with sulphuric acid,

emits red fumes (composed of nitrous acid and binoxide of nitrogen). One hun-

dred parts of water at 32° dissolve 13-32 parts of this salt, but at 77° they dis-

solve 38 parts. During the solution cold is generated. In pure alcohol nitre is

insoluble.

Characteristics.—This salt is known to be a nitrate by the characters already

detailed (p. 275) for this class of salts. That its base is potash is shown by the

tests before mentioned (p. 423) for this substance.

Composition.—Nitrate of potash has the following composition :

—

Moms. Eg, JVt. PerCt. WoUaston. Atoms. Eq. Wt. Per. Ct.

Nitric Acid .... 1 .... 54 .. . . 52-9 .

.

.. 53-332 ( Nitrogen..... 1 .... 14 .. . 13-75

Potash .... 1 .... 48 .. .. 471 .. .. 46-668 or < Oxygen
( Potassium ...

6 .... 48 ..

1 .... 40 ..

. 47 10

. 3U15

Nitrate of Potash. ... I ....102... .10000 .. ..100000 1 ... 102 ... 100-00

Physiological Effects, a. On Vegetables.—Nitrate of potash dissolved in

300 times its weight of water promotes vegetation : but a solution containing ^^
part of nitre is injurious to the growth of plants. (Davy, Agricultural Chemis-
try.)

[3. On Animals generally.—Orfila [Toxicol. Generale.) found that when intro-

duced into the stomach of dogs it acts as an irritant poison. If administered in

doses of two or three drachms, it is capable, when not vomited up, of causing

death. Its operation is that of a narcotico-acrid poison. When applied to the

cellular tissue it produces, according to this experimentalist, local effects only,

and does not become absorbed. But Devergie (Medicine Legale.) states, on the

Levy, Quarterly Journal qf Science, vol. xv. p. 284 ; also. Miller, in Philosophical Magazine, for July, 1840.
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aulhorily of J. E. M. Sn/iih, that half an ounce applied to the thigh killed a dog
in thirty-six hours. Eight ounces dissolved in a pint of water, and swallowed,

killed a horse in twenty-four hours with all the symplonDs of violent intestinal

irritation. (Moiroud, Pltarmdcologie YttCrinaire, Paris, 1831.) Veterinarians

use nitre as a diuretic and refrigerant in doses of from two to four drachms.

y. On Man.— In very large doses (such, for example, as one ounce or more)
nitre has in several instances caused death ; but the eHecls of it arc not uniform,

since, in other cases, this quantity has not appeared to have any very remarkable

or obvious effect. For example, Dr. Chrislison knew an instance in which one
ounce was taken without occasioning any other unpleasant symptom than vomit-

ing ; and it was retained on the stomach for above a quarter of an hour. In those

cases where violent effects followed the ingestion of it, the symptoms were two-

fold : on the one hand, those indicating inflammation of the alimentary canal

(such as pain, vomiting, and purging) ; on the other hand, an affection of the ner-

vous system (marked by giddiness, convulsions, failure of pulse, tendency to

fainting, dilated pupil, insensibility, and palsy). It is probable that the operation

of nitre is influenced by the quantity of aqueous liquid in which the salt is dis-

solved, and that the more we dilute, the less powerfully does it act as a poison.

In no other way can we reconcile the discrepant statements in regard to the effects

produced by an ounce of nitre.

{{ nitre (or any other neutral alkaline salt) be mixed with dark-coloured venous
blood of the body, it communicates to it a florid or arterial hue. Now, as this

salt, when taken into the stomach becomes absorbed, it is hot unreasonable to

suppose, that while mixed with the circulating blood it might have an analogous

effect. Dr. Stevens [Observations on the Bloody p. 298. Lond. 1832.) asserts,

that in the last stage of fever, when the blood is black, it has this effect. More-
over, he tells us (p. 154), that in a case which occurred in America, where a per-

son swallowed an ounce of nitre, by mistake, in place of Glauber's salts, the

blood when drawn from a vein was completely florid, and remained as fluid as if

the nitre had been added to it out of the body.^

In moderaXe doses nitre acts as a refrigerant, diuretic, and diaphoretic. Its re-

frigerant properties are best seen when the body is preternaturally hot, as in

febrile disorders. Mr. Alexander, (Essays, p. 105, ei seq. Edinb. 1768.) in

his trials with it, made on himself, experienced a sensation of chilliness after

each dose, but he could not recognise by the thermometer any diminution of heat

in the external parts of his body. He found, in most of his experiments, that it

had a powerful influence over the vascular system, and surprisingly diminished,

in a very short period of time, the number of pulsations. Thus, on several oc-

casions, a drachm of this salt, within a few minutes, reduced the frequency of the

pulse from 70 to 60 beats. Sundelin {Heilmittell, Bd. i. S. 59.) says nitre di-

minishes the orgasm and plasticity of the blood, perhaps by a chemical action

on the cruor and fibrin. Diuresis is another and very generaify observed effect.

As the nitre can be detected in the urine, its operation as a diuretic depends,

perhaps, on the local stimulus which is communicated to the renal vessels while

the salt is passing through them. Like most of the neutral salts of the' alkalis,

the continued use of it promotes alvine evacuations. Full doses frequently pro-

duce pain in the stomach. As a diaphoretic it is usually given in combination

with emetic tartar.

' Uses.—It follows, from what has been now stated in regard to the physiological

effects of nitre, that this substance is indicated when we wish to diminish preter-

natural heat, and to reduce the force and frequency of the pulse, as in febrile dis-

orders, inflammatory affections (except, perhaps, those of the stomach, bowels,

For some remarks on the effects of nitre on the blood, by Mr. Carlyon, see Land. Med. Gaz. vol. viii. p.

) ; and on nilre as a therapeutic agent, by Dr. Hancock, see Lancet for 1831-32, vol. ii. p. 766.

VOL. I. 38
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kidneys, and bladder), and hemorrhages^ (especially hemoptysis). In continued
fever it is frequently given in combination with emetic tartar, and sometimes also

with calomel. It is not often used as a diuretic, because its activity in this respect

is not very great ; but it is adapted for those cases which are accompanied with

arterial excitement. In sore throat it is mixed with white sugar, and gradually
swallowed. A mixture of nitre and powdered gum has long been a favourite

remedy for diminishing the scalding of gonorrhoea. Nitre is rarely employed as

an external agent, except as a means of producing cold. Thus, five ounces of

nitrate of potash, with five ounces of muriate of ammonia, dissolved in sixteen

ounces of water, reduces the temperature 40° F. ; that is, from 50° to 10°, ac-

cording to Mr, Walker. Hence, therefore, we sometimes employ this mixture,

placed in a bladder, as an external application (see p. 74).

On the belief that fever, cholera, and other malignant diseases, were produced

by a deranged state of the blood, and that this derangement depended on, or con-

sisted in, a diminution or entire loss of the saline parts of the blood, Dr. Stevens

employed nitre, chloride of sodium, and other alkaline salts, in the treatment of

these diseases. [Op, supra cit. pp. 296, 298, &c.) Nitre, in large doses, lias

been employed in the treatment of scurvy, and with considerable success, accord-

ing to the statement of Mr. Cameron. {Medico- Chirur , Rev. March, 1830, p. 483.)

Administkation.—It may be given in doses of from ten grains to half a drachm,

in the form of powder, mixed with sugar, or in solution. If administered as a
refrigerant, it should be dissolved in water and immediately swallowed, in order

that the coldness of the solution may assist the action of the salt. If employed
as a diuretic, we ought to give mild liquids plentifully, and keep the skin cool.

Antidote.—No chemical antidote for this salt is known. In case of poisoning,

therefore, we should remove the poison from the stomach as speedily as possible,

nnd administer tepid emollient drinks. Opiates, perhaps, may be advantageously

administered. The inflammatory symptoms are to be combated by the usual

antiphlogistic measures.

8. POTAS'SiE CHLO'RAS, L.—CHLORATE OF POTASH.

History.—Chlorate of potash (also called oxymuriate or hyperoxymuriate of
potash) was first procured by Mr. Higgins, who seems to have confounded it with

muriate of potash. In 1786 it was distinguished by BerthoUet.

Preparation.—It is prepared by passing chlorine gas slowly through a cold

solution of carbonate of potash placed in a Woulfe's bottle. The liquid is allowed

to stand for twenty-four hours in a cool place, and is then found to have deposited

crystals of chlorate of potash. These are to be drained, washed with cold water,

dissolved in hot water, and re-crystallized.

When chlorine gas comes in contact with a solution of carbonate of potash,

three salts are formed: chloride of potassium, hypochlorite of potash, and bicar-

bonate of potash.

UATERIALS. PRODUCTS.

2 eq. Carbonate Potash 140 ----—^;. . 2 eq. Bicarb. Potash ... 184
I 2 eq, Carbonir. ^cid. . 44

""

2 eq. Carbonate Potash I40] J ^,5; ^"^;^J-
••••;

^|
;;x 1 eq. Hypochlor. Ac. 44 j 1 eq. Ilypoch'te Pot.. 92

( 1 c}. Potassium 40 vC

2 eq. Chlorine "^2
| } '?! ChloHnt.'.

. ".'. ". '.

". ?g

'

i^ 1 eq. Chloride Potas'i 76

352

In proportion as the quantity of chlorine increases, the bicarbonate becomes de-

composed ; carbonic acid is evolved, and a farther quantity of hypochlorite of pot-

Gibbons, Medical Cases and Remarks, Part II. On Mtre in Hamorrluigy , 2d ed. Sudbury, 1811.
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ash and chloride of potassium is produced. By the reaction of the carbonic acid

on some hypochlorite of potash, a portion of hypochlorous acid is set free, which

gives the liquor a yellow tinge. (Delmar, in lend. Edinb. and Dubl. PliiL Mag.
for June, 1841, p. 422.)

When the solution is strongly charged with hypochlorite, the action of the chlo-

rine on the potash is somewhat changed : it abstracts the potassium from the potash,

and thereby forms chloride of potassium, while the oxygen thus set free combines

will) some hypochlorite of potash, and thereby converts it into the chlorate, the

greater part of which crystallizes.

MATERUL8. PRODUCTS.

4 0(1- Clilorine 144 — -j—4 eq. Chloride Potassium 304

^o-.r....,- »n:?:gr,":»'SzziIIII^
1 eq. Hypochlorite Potaah.... 92 ^ 1 eq. Clilorate Potash... 124

"428
~^

The residual liquor contains a little chlorate, some free hypochlorous acid, and

a considerable quantity of hypochlorite of potash and chloride of potassium.

The preceding process is attended with some practical difficulties, to obviate

which Professor Graham {Proceedings of the Chemical Society, No. 1.) recom-

mends that carbonate of potash be mixed intimately with an equivalent quantity

of dry hydrate of lime, and the mixture exposed to chlorine gas : the products are

carbonate of lime, chlorate of potash, and chloride of potassium.

Properties.—Chlorate of potash crystallizes in nearly rhomboidal plates be-

longing to the oblique prismatic system. Its taste is cool, and somewhat similar

to nitre. When rubbed in the dark it becomes luminous. 100 parts of water at

32° F. dissolve 3-5 parts of chlorate: at 59° F. 6 parts : at 120° F. 19 parts.

Characterutics.—This salt is knuwn to be a chlorate by the following charac-

ters :—When heated, it fuses, gives out oxygen, and is converted into chloride of

potassium : when thrown on red-hot coals it deflagrates—a property, however,

common to several other salts. Sulphuric acid gives it an orange-red colour,

evolves chlorous acid (peroxide of chlorine), known by its yellow colour, and great

explosive power when heated. Rubbed with sulphur or phosphorus it explodes

violently. Mixed with hydrochloric acid and then with water, it forms a bleach-

ing liquid. The base of the salt is known to be potash, by the tests for this sub-

stance already mentioned (see p. 422).

Composition.—It is an anhydrous salt.

Chloric Acid

Atoms.

.... 1 . .,

Eq. Wt.

76 ....

48 ....

Per Cent.

.... 61-30 ....

.... 38-70 ....

Berzelius.

.... CI 5083
Potash .... 1 ... . . . . 38-4917

Chlorate of Potash.

.

.... 1 .... 124 .... .... 10000 .... .... lOOOOOO

Impurity.—Chloride of potassium is the usual impurity. This may be detected

by a solution of nitrate of silver producing a white precipitate [chloride of silver).

Pure chlorate of potash undergoes no obvious change on the addition of nitrate of

silver to its solution.

Physiological Effects, a. On Animals generally.—In one series of experi-

ments. Dr. O'Shaughnessy [Lancet for 1831-2, vol. ii. p. 369.) injected from 10 to

60 grains of chlorate of potash, dissolved in three ounces of tepid water, into the

cervical vein of a dog : no ill effect was observed ; the pulse rose in fulness and
frequency, the urine was found in a short time to contain traces of the salt, and the

blood of the tracheal veins had a fine scarlet colour. In another series of experi-

ments the animal was stupified by hydrocyanic acid or hydrosulphuric acid gas

:

the brachial vein was opened, and a few drops of excessively dark blood could with

difficulty be procured. Half a drachm of the chlorate dissolved in water of the

temperature of the blood was injected slowly into the jugular vein ; the pulsation of
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the heart almost immediately began to return, and in the course of eight minutes
scarlet blood issued from the divided brachial veins. In twenty minutes the ani-

mal was nearly recovered, and passed urine copiously, which was found to contain

the chlorate.

/3. On Man.—The action of this salt on man requires farther investigation.

It appears to be refrigerant and diuretic, analogous to nitrate of potash. Wohler
and Stehberger have recognised chlorate of potash in the urine of patients to

whom it had been exhibited, so that it does not appear to undergo any chemical
change in its passage through the system. This fact is fatal to the hypothesis of
the chemico-physiologists, who fancied that it gave oxygen to the system, and
was, therefore, well adapted for patients affected with scorbutic conditions, which
were supposed to depend on a deficiency of this principle. Excessive doses of

the chlorate, like those of the nitrate, would probably produce an afTection of the

nervous system ; but I am not acquainted with any satisfactory case in proof.

Duchateau (Merat and De Lens, Diet. Mat. Med.) says that 18 grains taken at

thrice caused convulsions and delirium; but the observation is probably erroneous
;

for others have not experienced these effects from much larger doses. Dr. Ste-

vens [On the Blood, p. 155.) says chlorate of potash gives a beautiful arterial

colour to the venous blood, and reddens the gums much faster than mercury.
Uses.—Chlorate of potash was originally employed as a medicine for sup-

plying oxygen to the system, where a deficiency of that principle was supposed to

exist. With that view it was successfully administered by Dr. Garnett (Duncan's
Annah of Mediciyie, 1797.) in a case of chronic scorbutus. Dr. Ferriar also tried

it in scurvy with success. {ISled. Hist, and Rejlect. vol. iii. p. 250.) It was sub-

sequently applied in the venereal disease and liver complaints as a substitute for

mercurials, whose beneficial effects were thought to depend on the oxygen which
they communicated to the system.* It has also been tried in cases of general

debility, on account of its supposed tonic effects, but failed in the hands of Dr.

Ferriar. {Op. cit.) In a case of dropsy under the care of the latter gentleman, it

operated successfully as a diuretic. More recently it has been used by Dr. Stevens

(op. supra cit. p. 296.) and others, as a remedy for fever, cholera, and other ma-
lignant diseases, which he supposes depend on a deficiency of saline matters in the

blood, but as it is usually employed in conjunction with common salt (see Chloride

of Sodium) and carbonate of soda, it is impossible to determine what share the

chlorate had in producing the beneficial effects said to have been obtained by what
is called the saline treatment of these diseases. Kohler [Lancet for 1836-7, vol.

i. p. 33.) tried it in phthisis, without experiencing benefit from it.

It appears, then, that most of the uses of this salt have been founded on certain

views of chemical pathology, some of which are now considered untenable. It is

very desirable, therefore, that some person, unbiassed by theoretical opinions,

would carefully investigate its effects and uses, which I am inclined to think have

been much overrated.

Administration.—The usual dose of it is from ten or fifteen grains to half a

drachm. Dr. Wittman, in one case, gave 160 grains daily, with a little hydro,

chloric acid immediately after it, to decompose it : the effects were hot skin, head-

ache, quick, full, and hard pulse, white tongue, and augmentation of urine.

9. POTAS'SiE CAR'BONAS, L. E. D. (U. S.)—CARBONATE OF POTASH.

History.—It is probable that the ancient Greeks, Romans, and Egyptians, were

acquainted with this salt. Pliny [Hist. Nat. lib. xiv. and xxviii.) describes some
of the uses of wood-ashes, and mentions a lye of them [cinis lixivius). For a

long period carbonate of potash was confounded with carbonate of soda. Geber,

[Invent, of Verity^ ch. iv.) in the eighth century, describes the method of pro-

' See tlie reports of Mr. Criiikshank and Dr, Wittman, in Dr. RolIo"s Cases of Diabetes Mellitus, 2d edit. pp.

504 and 5t)3: also, Dr. Chisholm's Letter in the same work, Preface, p. x.
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curing it by the combustion of tartar. It has bnen known by various names :

such as, Salt of Tartar j Mild Vegetable Alkali, Fixed Nitre, and Subcarbo7iate of

Fotash.

Natural History.—Reuss (Gairdner, On Mineral Springs, p. 18.) found

carbonate of potash in the waters of the Wuissokow, and in the chalybeate of

Twer.

It is formed during the combustion o^ inland plants, by the decomposition of the vegclnble

salts of potash (the acclute, the inalatc, and the oxalate, but principally the first). Hence it is

procured in great abundance from wood-ashes. In some few cases it has been supposed to exist

ready formed in plants, as in a tern referred to by Mr. Parkes, {C/iemical Esmys, vol. ii. p. 17.)

the expressed juice of which is employed by the poor weavers of Yorkshire, in the cleansing of

cloth at the fulling-mills.

Preparation, a. of Potashes ami Peariashes.—It IS principally obtained from

Wood-as/tes [Cineres Yegetahilium seu Cineres e Lig?iis combustis). These are

procured by burning wood piled in heaps on the ground, sheltered from the wind,

or in pits.^ The soluble constituents of the ashes are, carbonate, sulphate, phos-

phate, and silicate ofpotash, and chlorides of potassium and sodium. The inso-

luble constituents ace, carbonate and subphosphate of lime, alumina, silica, the

oxides ofiron and manganese, and a dark carbonaceous matter. In America the

ashes are lixiviated in barrels with lime, and the solution evaporated in large iron

pots or kettles, until the mass has become of a black colour, and of the consis-

tence of brown sugar. In this state it is called by the American manufacturers

Black Salts {Cineres clavellati crudi). The dark colour is said by Dumas to be

-owing to ulmate of potash.

To convert this substance into the Potashes of commerce {Cineres clavellati

ca/c^^^a^^), it is heated for several hours, until the fusion is complete, and the liquid

becomes quiescent. It is then transferred by large iron ladles into iron pots, where

it congeals in cakes. These are broken up, packed in tight barrels, and constitute

the Potashes of commerce. Its colour varies somewhat, but it is usually reddish,

in consequence of the presence of sesquioxide of iron.

To make the substance called Pearlash {Potassa impura. Ph. L.; Lixivus

Cinis, Ph. D.) (Potassae Carbonas impurus, U. S.) the mass called black salts,

instead of being fused, is transferred irom the kettles to a large oven-shaped fur-

nace, constructed so that the flame is made to play over the alkaline mass, which

in the mean time is stirred by means of an iron rod. The ignition is in this way
continued until the combustible impurities are burnt out, and the mass, from being

black, becomes dirty bluish white : this is pearlash. ( United States Dispensatory.)

The colouring matter is probably manganesiate of potash.

The following table shows the composition of various kinds of potash and

pearlash, according to Vauquelin :^(Ann. de Chim. xl. 273.)

I

Kinds of Potash.

Caustic
Hydrate

of
Potash.

Sulphate
of

Potash.

Chloride
of

Potassium.

Insoluble
residue.

Carbonic
Acid and
Water.

American Potash
Russian Potash
American Pearlash . .

.

Potash of TrtSves

Danlzic Potash
Potash of Vosges

857
772
754
720
m3
444

151
65
80
165
152
148

20
5
4
44
14

510

2
56

- 6
24
79
34

119
254
308

In this table it will be observed that the American potash contains the largest

quantity of caustic potash : this arises, probably, from the use of lime in its manu-

facture. Moreover, pearlash contains more carbonate of potash than potashes;

' For an account of the proportion and composition of wood-ashes, see Berthier, Traiti des Estais, t. ler,

p. 259. Paris, 1834.

38
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this must arise from the absorption of carbonic acid during its preparation.^ The
potash and peariash employed in this country are principally imported from the Bri-

tish North American colonies, from Russia, and from the United Stales of America.

(3. Of Refined Potashes; Potassce Carbonas, L. E. (U. S.),* PotasscB Carhonas e

Lixivo Cinere^ D.—The London and Dublin Colleges give directions for the pre-

paration of this substance.

The London College orders of impure Carbonate of Potash, Ibij.; Di8lilled Water, Oiss. Dis-

solve the impure Carbonate of Potash in the water, and strain ; then pour it into a proper vessel,

and evaporate the water, that the liquor may thicken ; afterwards stir it constantly with a spatula

until the salt concretes.

Tl)e Dublin College directs of Peariash, in coarse powder, of Cold Water, each, one part.

Mix, by rubbing them together, and macerate during a week in any open vessel, occasionally

shaking the mixture. Then filter the lixivium, and let it evaporate to dryness in a perfectly clean

silver or iron vessel. Towards the end of the evaporation let the saline mass be continually

stirred with an iron rod. Thus reduced to a coarse powder, let it be laid by in close vessels. If

the Potashes be not sufficiently pure, before they are dissolved, let them be roasted in a crucible

until they become white.

[The U. S. Pharmacopoeia directs Icnpure Carbonate of Potassa three pounds, water two
pints and a half. Dissolve the Impure Carbonate of Potassa in the water and filter the solution,

then pour it into a clean iron vessel, and evaporate the water over a gentle fire till the solution

thickens ; lastly, remove it from the fire and stir it constantly with an iron spatula till the salt

granulates.]

By the above proceedings the earthy impurities, insoluble in water, are got rid of.

y. Of Pure Carbonate of Fotasii ; PotasscB Carbonas purum^ E.; Potassce Car-

bonas e Tartan Crystallis, D.; [Potassce. Carhonas purus, [J. S.)—All the British

Colleges give directions for the preparation of this substance.

The London College states that Carbonate of Potass may be prepared more pure from the

crystals of Bicarbonate of Potash heated to redness.

The Edinburgh College observes, that Pure Carbonate of Potash may be most readily obtained

by heating crystallized Bicarbonate of Potash to redness in a crucible, but more cheaply by dis-

solving BitartFate of Potash in thirty parts of boiling water, separating and washing the crystals

which form on cooling; heating those in a loosely -covered crucible to redness so long as fumes
are discharged; breaking down tlie mass and roasting it in an open crucible for two hours,

with occasional stirring, lixiviating the product with distilled water, filtering the solution thus ob-

tained, evaporating the solalion to dryness, granulating the salt towards the close by brisk agita-

tion, and heating the granular salt nearly lo redness. The product of either process must be

kept in well-closed vessels.

The process of the Dublin College is as follows :—Take of Crystals of Tartar any required

quantity ; heat them to redness in a silver crucible lightly covered, until they cease to emit va-

pours. Let the residue be reduced to a coarse powder, and roasted in the same crucible without

a cover, with frequent stirring, during two hours: then boil it with twice its weight of water
during a quarter of an hour, and after the requisite subsidence pour oflf the clear liquor. Let this

be done three times. Filter the mixed washings, and let them evaporate in a silver vessel. Let
the residual salt, whilst becoming dry, be reduced by frequent stirrings to a granular form ; then
let it be heated to an obscure red. Before it has perfectly cooled take it from the vessel, and pre-

serve it in well-stoppered bottles.

[The U. S. Pharmacopoeia directs Bitartrate of Potassa, two pounds ; Nitrate of Potassa, a
pound. Rub them separately into powder ; then mix and throw them into a brass vessel heated

nearly to redness, that they may undergo combustion. From the residue prepare the Pure Car-
bonate of Potassa in the manner directed for the Carbonate.

The salts undergo decomposition by the deflagration to which they are subjected, the tartaric

and nitric acids are completely decomposed, and sufficient carbonic acid is formed by their de-

composition to saturate the potassa of both salts, and form the Carbonate of Potassa.]

When bicarbonate of potash is submitted to a low red heat it loses half its car-

bonic acid, and is converted into the carbonate.

When bitartrate is ignited various volatile substances are evolved, and the resi-

due in the crucible is a mixture of charcoal and carbonate of potash, and is deno-
minated black fiux. "If made with raw tartar, which contains nitrogen, it is

contaminated with bicyanide of potassium" (Turner). By roasting, the charcoal

is burnt off, and nearly pure carbonate of potash is obtained from the residue by
lixiviation.

I For the mode of estimating the quantity of alkali present, see Mr. Faraday's Chemical Manipulation, art.
jilkalimetry; alno, Brande's Manual of Chemistry, 5lh edit.
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The high price of pearlash has occasionally led to the manufacture of carbonate

of potash from Sal Enixum (bisulphate of potash), by healing it in a reverbera-

lory furnace with charcoal. This yields a sulphuret of potassium, in consequence

of the carbon deoxidizing the bisulphate. By roasting, this sulphuret is decom-

posed, and converted into carbonate of potash ; the sulphur being dissipated, and

the potassium combining with oxygen and carbonic acid.

Properties.—Carbonate of potash is usually kept in a granular condition, on

account of the difficulty of crystallizing it. In this slate it is commonly denomi-

nated Subcarhonate of Potash (Polassce Subcarbonas) or Salt of Tartar (^SaZ

Tartari; Sal Absinthii; Kali prceparatum). It is while, inodorous, and strongly

alkaline to the taste. It reacts powerfully as an alkali on turmeric. It renders

the red sulphate of red cabbage blue, and restores the blue colour of reddened

litmus. It is fusible at a red heat ; has a strong affinity for water, so that by ex-

posure to the air it attracts water, and becomes liquid, forming the Oleum Tartari

per deliquium. It is insoluble in alcohol, but is very soluble in water.

Pure carbonate of potash may, though with some difficulty, be crystallized from

its aqueous solution. The crystals are rhombic octohedrons, and belong to the

right prismatic system.

Characteristics.—\i is known to be a carbonate by its effervescing with the

strong acids, and-by a solution of it causing a white precipitate (soluble in acetic

acid) with lime-water or with chloride of barium. (See the tests [ox \hQ carbonates^

p. 340.) That it is a potash salt, is determined by the tests for potash already

mentioned. (See p. 423.) From the bicarbonate of potash it is distinguished by

a solution of bichloride of mercury causing a brick-red precipitate. The presence

of chloride of sodium checks or prevents the formation of this precipitate. Sul-

phate of magnesia produces a white precipitate with the carbonate of potash, and

not with the bicarbonate. This test, however, will not recognise the carbonate

when mixed with a large quantity of bicarbonate.

Composition.—Mr. Phillips (Translation of the Pharmacopeia, p. 284. 4th

ed. 1841.) says, 100 parts of the carbonate of potash of the shops loses about 16

parts of water when heated to redness. Hence, supposing the carbonate to have

been pure, (which that of commerce never is,) its composition would be as fol-

lows :

—

Atoms. Eq. Wt. Per Cent.

Potash I 48 576
Carbonic Acid I 22 26 4
Water H 135 16-0

Atoms. Eq. Wt.

Carbonate Potash 1 70
Water 2 18

Crystallized Carbonate Potash.Pure Granulated Carb. ) , q_ j. u^-n
Potash r ^35 HK)0

Impurities.—The ordinary impurities in this salt are water, silicic acid, the

chlorides, and sulphates. The first is detected by the loss of weight which the

salt suffers by heat ; the second is recognised by supersaturating with hydrochloric

acid, evaporating, and igniting the residue: the silicic acid is insoluble in water.

The other impurities are detected by supersaturating the salt with nitric acid: if

the resulting solution give a white precipitate with nitrate of silver, the presence

of a chloride is to be inferred ; if it produce a white precipitate with chloride of

barium, a sulphate is present.

The London College states the following to be the characters of good carbonate

of potash :

—

Almost entirely dissolved by water ; in an open vessel it spontaneously liquefies. It changes

the colour of turmeric brown. When supersaturated with nitric acid, neither carbonate of soda

nor chloride of barium throws down any thing, and nitrate of silver but little. 100 parts lose 16

of water by a strong heat; and the same quantity loses 26*3 parts of carbonic acid on the addi-

tion of dilute sulphuric acid.

The Edinburgh College states, that

—

"100 grains \of commercial carbonate of potash] lose not more than 20 on exposure to a red

heat; and when dissolved and supersaturated by pure nitric acid, the solution gives a faint haze
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with solution of nitrate of baryta, and is entirely precipitated by 100 minims of solution of nitrate
of silver." [Ph. Ed.]

Pure Carbonate of Potash "does not lose weight at a low red heat; and a solution supersatu-
rated with pure nitric acid is precipitated either faintly, or not at all, by solution of nitrate of
baryta or nitrate of silver."

Physiological Effects.—Its effects are in quality precisely those of caustic
potash already described, but their intensity is much less, on account of the pre-
sence of carbonic acid, which diminishes the alkaline properties of the base.
When it is taken into the stomach in large quantities, it acts as a poWerfuliy
caustic poison, sometimes inducing death in twelve hours, and producing symp-
toms similar to those caused by the mineral acids : at other times, however, the
patient recovers from the immediate effect of the alkali, but, in consequence of the
altered condition of the alimentary canal, the assimilative process cannot be car-

ried on ; and, after dragging on a miserable existence for a few weeks, the unfor-

tunate sufferer dies of absolute starvation. And, lastly, in some cases, the caustic

operation of the poison is principally confined to the oesophagus, causing stricture

and death. In one case, related by Sir Charles Bell, {^Surgical Observations^

part i. p. 82.) a patient swallowed soap lees: this produced inflammation, which
terminated in stricture. She lingered for twenty years, and died literally starved.

Several other cases have been detailed. (Christison, On Poisons.) In one case,

no vomiting occurred, but death took place from suffocation. [Lancet^ 1834-5,
vol. ii. p. 660.) A weak solution of carbonate of potash produces no change in

the sanguineous particles drawn from the body ; a saturated solution slightly and
gradually diminishes their size.

Uses.—This salt is employed, in medicine, in most of the cases already men-
tioned when describing the uses of caustic potash. For example, as an antacid

in dyspeptic affections; as a diuretic; as an antacid in that form of lithiasis which
is accompanied with an increased secretion of lithic acid, or the lithates; in ihose

forms of inflammation in which there is a tendency to the formation of false mem-
branes ; in gout, &;c. On the recommendation of Mascagni,* it has been employed
in peripneumonia and other inflammatory diseases with benefit. (See pp. 202,

424, and 426.) Mixed with cochineal, it is a popular remedy for whooping-cough.
Externally, it has been applied in the form of a solution to wounds; as an injec-

tion in gonorrhcea; as a collyrium in some affections of the cornea, &:c. Lastly,

it is sometimes employed in the manufacture of the common effervescing draught,

made with either the citric or tartaric acid.

20 grs. of Carbonate of Potash S J^
^'''

«J
commercial crystals of Citric Acid.

^
, , J u u . s 18 ers. of crystals of Tartaric Acid,

are saturated by about . . .

^ ^^f^^ ^^ Vernon Juice.

Administration.—It may be given either in the solid or h'quid state. In the

solid state, it is given in doses of from gr. x. to 3ss.

Antidotes.—When swallowed as a poison, the antidotes are oils or acids, as

already mentioned for caustic potash.

LIPOR POTASS^ CARBONATIS, L. ; (U. S.) Potasses Carhonatis Aqua, D.; Aqua
Kali; Solution of Carbonate of Potash. (Carbonate of Potash, 3xx. ; Distilled

Water, Oj. ; dissolve and strain, JL. (U. S.)—Carbonate of Potash from Crystals

of Tartar, one part; Distilled Water, two parts. Dissolve and filter. The sp. gr.

of this solution is 1'320.) A colourless, inodorous solution. Prepared according

to the London Pharmacopoeia, its sp. gr. is 1*473. Dose, mx. to f 3j.

10. POTAS'SiE BICAR'BONAS, L. E. D. (U. S.)—BICARBONATE OF POTASH.

History.—This salt, formerly called carbonate of potash or aerated kali, was

first prepared by Cartheuser, in 1752.

^ Memoria delta Societi Italiana delle Scienze, t. xi. Modena, 1804.—Negri, Lond, Med. Qai. vol. xiv. p. 713.
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The London College orders it to be prepared willi Carbonate of Potash, Ibvj.; Distilled Water,

Cong. j. Dissolve the Carbonate of PoIupIi in the Water, afterwards pass Carbonic Acid through

the solution to saturation. A[)ply a gentle heal, so that whatever crystals have been formed may
be re-dissolved. Then set aside (the solution), that the crystals may be again produced; the

liquor being poured off, dry them.

Carbonic Acid is very easily obtained from chalk, rubbed to powder and mixed with water,

to the consistence of a sirup, upon which Sulphuric Acid is then poured, diluted with an equal

weight of water.

The process of the Dublin College is similar, except that when the solution becomes turbid

[from the precipitation of silicic acid], it is to be filtered, and again exposed to the stream of car-

bonic acid gas. The gas is ordered to be generated by the action of diluted muriatic acid on

white marble.

[The U. S. Pharmacopaiia directs Carbonate of Potassa, four pounds ; Distilled Water, ten

pints. The process is the same, except to filler the saturated solution before evaporation, and a

heat above 160^ should not be used.]

In this process each equivalent of carbonate of potash unites with an additional

equivalent of carbonic acid, and thereby forms the bicarbonate. The silicic acid

is separated partly while the carbonic acid is passing through the solution, and
partly during the crystallization of the bicarbonate.

At Apothecaries' Hall, London, the process is conducted in two iron vessels ;

in one of which carbonic acid is generated (by the action of sulphuric acid on
whiting), in the other is contained the solution of carbonate of potash, through

which the carbonic acid is passed. "The following proportions may be used

for the preparation of bicarbonate of potassa upon the large scale :—100 lbs. of

purified carbonate of potassa are dissolved in 17 gallons of water, which, when
saturated with carbonic acid, yield from 35 to 40 lbs. of crystallized bicarbonate;

50 lbs. of carbonate of potassa are then added to the mother-liquor, with a suffi-

cient quantity of water to make up 17 gallons, and the operation repeated [HeU'
7iell)y (Brande, Manual of Chemistry., 5th ed. p. 642. Lond. 1841.) Sul-

phuric is preferable to muriatic acid lor generating carbonic ^cid, as being both

cheaper and less volatile.

The Edinburg?t College directs it to be prepared from Carbonate of Potash, 3vj.; and Car-

bonate [Hydrated Sesquicarbonate] of Ammonia, 3iijss. Triturate the Carbonate of Ammo-
nia to a very fine powder ; mix with it the Carbonate of Potash ; triturate them thoroughly

together, adding by degrees a very little Water, till a smooth and uniform pulp be formed.

Dry this gradually at a temperature not exceeding 140^, triturating occasionally towards the

close, and continue the desiccation till a fine powder be obtained, entirely free of ammoniacal
odour.

In this process, the volatility of the ammonia, and the affinity of the carbonate

of potash for more carbonic acid, together cause the decomposition of the sesqui-

carbonate of ammonia ; the ammonia, with a small portion of carbonic acid, is

disengaged, while the remaining acid converts the carbonate into the bicarbonate

of potash.

The process adopted by the Edinburgh College is that commonly known as

Carlheuser^s process. MM. Henry and Guibourt [Pharmacopee Raisonee^ 3™eed.

p. 605. Paris, 1841.) give the following directions for its performance—
Dissolve 500 parts of (pure) carbonate of potash in iOOO parts of distilled

water, and filler : place the solution in a porcelain capsule in a salt-water bath,

and gradually add 300 parts of pulverized carbonate of ammonia ; slightly agitate

the liquor until only a feeble disengagement of ammonia is perceived, then filter

over a heated vessel, and put aside to cool. The proportions employed by
Geiger {Handhuch der Pharmacie, 3"e Aufl.) are somewhat different : they are a
pound of carbonate of potash, sixteen ounces of water, and six ounces of carbo-

nate of ammonia.
Properties—It is a crystalline, colourless solid. The crystals belong to the

oblique prismatic system. (Rose.) The primary form is, according to Mr.
Brooke {Annals of Philosophy^N.^. vol. vi. p. 42.) a right oblique-angled prism.

It is inodorous, has an alkaline taste, and reacts very feebly as an alkali on vege-



454 ELEMENTS OF MATERIA MEDICA.

table colours?. It is soluble in four times its weight of water at 60° F., but is in-

soluble in alcohol. When exposed to the air it undergoes no change. When
exposed to a red heat it gives out half its carbonic acid, and becomes the carbo-

nate.

Fig. 67. Fig. 68.

Modified Prism of Carhonale of Potash. Prism derived by Cleavage.

Characteristics.—The presence of carbonic acid and potash in this salt is

known by the tests for these substances before mentioned. From the carbonate
of potash it is best distinguished by a solution of bichloride of mercury, which
causes a slight white precipitate or opalescence with it; whereas, with the carbo-
nate it causes a copious brick-red precipitate. This test, however, will not, under
all circumstances, detect the carbonate; as when the quantity is very small, or
when chloride of sodium is present. Sulphate of magnesia will not prove the

absence of all carbonate, as I have before stated (p. 451).
Composition.—The composition of this salt is as follows :

—

.Stoma.

Potash 1 .

.

Carbonic Acid 2 ..

Water 1 ..

J3y. fVt. Per Cent. Rerard.

. 47'58 48-92

. 43-60 42 01

. 8-82 907

Crystallized Bicarbonate Potash 1 101 100-00 100.00

Impurities.—The presence of chlorides and sulphates may be recognised in

this salt as in carbonate of potash (see p. 451). Bichloride of mercury may be

employed to detect carbonate of potash, with which it forms a brick-red coloured

precipitate.

Totally dissolved by water, the solution changes the colour of turmeric. Sulphate of mag-
nesia llirows down nothing from this solution, unless it be heated. From 100 parts, 30-7 are

expelled by a red heat. After the addition of excess of nitric acid, chloride of barium throws

down nothing, and nitrate of silver very little, if any thing. Pk. Land.
"A solution in 40 parts of water does not give a brick-red precipitate with solution of corro-

sive sublimate ; and when supersaturated with nitric acid, is not affected by solution of nitrate

of baryta or nitrate of silver." Ph. Ed.

Physiological Effects.—The effects of this salt are similar to those of the

carbonate of potash, except that its local action is much less energetic, in conse-

quence of the additional equivalent of carbonic acid. Hence it is an exceedingly

eligible preparation in lithiasis and other cases where we want its constitutional,

and not its local, action.

Uses— It may be employed for the same purposes that we use caustic potash

(vide Potash), except that of acting as an escharotic. Thus, it is used as an ant-

acid, to modify the quality of urine, in plastic inflammation, in glandular dis-

eases, affections of the urinary organs, &c. But its most frequent use is that

for making effervescing draughts, with either citric or tartaric acid. The pro-

portions are as follows :

20 grs. of Crystallized Bicarbonate S \\
^"-

^Jl ^"""^TT""} ^'^r^lt f S'^"'^^''^'
of Potash arc saturated by aboutl l^..?'^'

o/Crystallzd Tartaric Acid.K . u . . ^ i** ers. or i^rysiaiiizeu i
by about^3jjj;^^^f Lemon Juice.
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Where there is great irritability of the stomach, I believe the effervescing

draught, made with bicarbonate of potash and citric acid, to be more efficacious

than that made with carbonate of soda and tartaric acid ; the resulting Citrate of
Potash (^Potasses Citras) being, in my opinion, a rnildcr preparation than the tar-

trate of soda. The citrate promotes slightly the secretions of the alimentary

canal, the cutaneous transpiration, and the renal secretion; and, like other vege-

table salts of potash, renders the urine alkaline.

Administration.—This salt may be given in doses of from gr. x. to gr. xv.,

or to the extent of half a drachm, or even a drachm.

1. LIPOR POTASStE EFFERYESCENS, L. Potasses Aqua Effervescens, E. ; Effer.

vescing Solution of Pota&k (Bicarbonate of Potash, 3j. ; Distilled Water, Oj.

Dissolve the Bicarbonate of Potash in the Water, and pass into it of Carbonic

Acid, compressed by force, more than sufficient for saturation. Keep the solu-

tion in a well-stoppered vessel.) This is a solution of bicarbonate of potash,

surcharged with carbonic acid. It is an agreeable mode of exhibiting bicarbonate

of potash, without injuring its medicinal power. It may be extemporaneously

imitated by pouring a bottle of soda water (i. e. carbonic acid waUr) into a

tumbler containing grs. xx. of bicarbonate of potash.

2. LEMON AND KALI.—Under this name is kept in the shops a mixture of pow-

dered white sugar, dried and powdered citric acid, and powdered bicarbonate of

potash. It is employed as an extemporaneous effervescing draught. As it ab-

stracts water from the atmosphere, it must be preserved in a well-stoppered bottle.

(See Pulveres Effervescentes^ Ph. Ed.)

POTAS'SiE ACE'TAS, L. E. D. (U. S.)—ACETATE OF POTASH.

History.—It appears to have been first clearly described by Raymond Lully,

in the thirteenth century, and has been known by several appellations ; such as

Terra Foliata Tartaric Diuretic Salt, &;c.
'

'

Natural History.—Geiger (Ilandbuch der Pharmacie,) says this salt is

found in some mineral springs. It probably exists in most of those plants which

by incineration yield carbonate of potash. The sap of the elm, and of most

trees, Winter's bark, linseed, senna leaves, the rhizome of ginger, &;c., are said

to contain it.

Preparation.—All the British Colleges give directions for the preparation of

this salt.

The London College orders of Carbonate of Potash, Ibj., Acetic Acid, f Sxxvj. ; Distilled Water,

f3xij. Add the carbonate of potash to the acid, first mixed with water, to saturation, then

strain. Evaporate the liquor in a sand-bath, the heat being cautiously applied, until the salt

is dried.

The Edinburgh College orders of Pyroligneous Acid, Oiss.; Carbonate of Potash (dry,) 3vij.,

or a sufficiency. Add the carbonate gradually to the acid till complete neutralization is accom-

plished. Evaporate the solution over the vapour bath till it is so concentrated as to form a con-

crete mass when cold. Allow it to cool and crystallize in a solid cake; which must be broken

up, and immediately put into well-closed bottles.

The Dublin College gives the following directions for its preparation:—Take of Carbonate of

Potash from Crystals of Tartar any required quantity. Pour on it, by repeated additions, Dis-

tilled Vinegar of a medium heat, and in quantity about five times the weight of the salt. When
the eftervescence shall have completely ceased, and the liquor have given off vapours during

some time, let the additions of distilled vinegar be repealed at intervals, until effervescence shall

have completely ceased. By continued evaporation the salt will become dry, and by a moderate

increase of the heat it is to be cautiously liquefied. When the salt has cooled, let it be dissolved

in water : filter the liquor, and boil it down until, when removed from the fire, on cooling, it

forms a mass of crystals.

[The U. S. Pharmacopoeia directs acetic acid a pint. Carbonate of Potassa a sufficient quantity.

Add the Carbonate of Potassa gradually to the acetic acid till it is saturated; then filter and
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evaporate cautiously, by means of a sand-bath, until a dry salt remains; keep this in closely
slopped bottles.]

In this process the acid unites with the potash of the carbonate, and disengaf^es
carbonic acid.

Properties.—It is usually met with as a colourless, white solid, with a foliated

texture (which is given to it by fusion and cooling), odourless, but having a pun-
gent saline taste, and a soapy feel. It is exceedingly deliquescent ; and, therefore,
ought to be preserved in a well-stoppered bottle. It is very soluble both in water
and alcohol ; indeed, in water, it is one of the most soluble salts we are acquainted
with. At 60°, 100 parts of the salt will dissolve in 102 parts of water. When
heated, it fuses, and is decomposed into acetone ov pyroacetic spirit (C^ H^ O) and
carbonate of potash. One equivalent of this spirit contains the elements of one
equivalent of acetic acid, minus those of one equivalent of carbonic acid.

Characteristics.—See the tests for the acetates^ p. 358, and ^ot potash ^ 423.
Its deliquescence is a characteristic.

Composition.—Its composition is as follows :

—

Atoms. Eq. Wt. Per Cent. WenieL
Potash 1 48 48-5 50-15
Acetic Acid (dry) 1 51 5J-5 49-85

Acetate of Potash 1 99 100-0 10000

iMPURixr.—It should be white and perfectly neutr.al. Frequently, however, it

reacts as an alkali, owing to a slight excess of potash. The presence of chlorides

may be detected by nitrate of silver ; of sulphates, by chloride of barium ; of
metals, by hydrosulphuric acid, or ferrocyanide of potassium,

Phvsiological Effects.—Two or three drachms cause purging, which is

sometimes accompanied with griping. In smaller doses, more especially if largely

diluted, this salt acts as a mild diaphoretic. In its passage to the kidneys it be-

comes decomposed, and is converted into the carbonate of potash, which may be
detected in the urine. Probably the pulmonary excretions of those who employ it

also become impregnated with this salt, since it has been said that in persons with
delicate lungs it acts as an irritant to these organs.

Uses.—In this country it is rarely employed, except as a diuretic in dropsical

complaints. It is a valuable adjunct to other renal excitants. On the continent,

it is administered in various diseases, as an alterative or resolvent. Thus in

scirrhus of the pylorus, chlorosis, and visceral and glandular enlargements. It

may be employed in the lilhic acid diathesis, to render the urine alkaline. It is

of course improper when phosphatic deposits are observed in the urine.

Administration.—It is given as a diuretic in doses of from a scruple to a
drachm and a half, dissolved in some mild diluent. In larger doses, as two or

three drachms, \\ acts as a purgative.

12. POTASS^ BITAR'TRAS, L. E. D. (U. S.)—BITARTRATE OF POTASH.

^ History.—In its impure form, as a deposit from wine, it must have been known
at a very early period, " It is called tartar" says Paracelsus, " because it pro-

duces oil, water, tincture, and salt, which burn the patient as hell does." Scheele,

in 1769, first explained its nature. Its synonymes are Cream of Tartar^ Super-

tartrate of Potash^ and acidulous Tartrate of Potash.

Natural History.—It is a constituent of many vegetables : thus it is found

in Grapes, Tamarinds, Cetraria Islandica, &c.
Production.—All the bitartrate of commerce is obtained during the vinous

fermentation. It exists in solution in grape juice ,* but being very slightly soluble

in a mixture of alcohol and water, it deposits during fermentation (that is, when
alcohol is produced), and forms a crust on the sides of the cask. In this state it

is known in commerce under the name of Crude Tartar {Tartarus crudus), or
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ArgoU and which is termed Wliite or Red (Tartarus albus vel Tartarus riiher)^

according as it is obtained from white or red wine.

Argol^ or Crude Tartar^ occurs in crystalline cakes of a reddish colour, and is

composed of the bitarlrate of potash, tartrate of lime (and sometimes biracemate

of potash), colouring and extractive matter, &;c.

At Montpellier, biiartrate of potash is procured thus:—Argolis boiled in water,

and the solution allowed to cool, by which a deposit of crystals is obtained: these

are washed with cold water, and dissolved in boiling water, containing charcoal

and alumina (clay); the latter substances being employed to remove the colouring

matter with which they precipitate. The clear liquor is allowed to cool slowly,

by which crystals of the bitartrate are formed. These constitute the Tartarus

depuratus or Crysialli Tartari of the older chemists. If a hot saturated solution

of tartar be cooled, the surface of the liquid becomes coated by a layer of very fine

crystals of biiartrate: hence this crust was called Cream of Tartar [Cremor

Tartari).

Properties.—As met with in commerce, this salt forms a white crystalline

mass, without odour, but having an acidulous and gritty taste. According to Mr.

Fig. 69. Fig. 70.

An ordinary perfect Crystal of Common Crystal of ditto.

Bitartrate of Potash.

Brooke [Ann. oj Phil. N. S. vol. vii. p. 161.) its crystals are right rhombic prisma

(figs. 69 and 70). Liebig, (Turner's Chemistry, 7th ed.) however, says they are

oblique rhombic prisms. It is unaltered by exposure to the air; but when healed,

it decomposes, swells up, evolves various volatile products, gives out an odour of

caramel, and is converted into Black Flux [Fluor niger),—a compound of char-

coal and carbonate of potash (see p. 450). If the bitartrate be deflagrated with

nitrate of potash, the residue is WJiite Flux (Fluor albus), or carbonate of potash

(see p. 450). Bitartrate of potash is very slightly soluble in water, and is insoluble

in alcohol.

Characteristics.—One character of this salt is derived from the phenomena at-

tending its conversion into black flux, as above mentioned. If black flux be di-

gested in water we obtain a solution of carbonate of potash, known by the proper-

lies before mentioned (p. 451). Another character of the bitartrate is its slight'

solubility in water, and its solution reddening litmus. The addition of caustic

potash increases its solubility, whereas alcohol diminishes it. Acetate of lead

added to a solution of the bitartrale forms a copious white precipitate; lime water

has the same effect. Mixed with alkaline carbonates it produces eflTervescence.

Boracic acid, or borax, very much increases the solubility of this salt in water,,

forming what has been termed Soluble Cream of Tartar (Cremor Tartari solu-

bills), or Tartarus Bo7'axatus of some writers.

Composition.—Crystallized bitartrate of potash has the following composition :.

.atoms.

Potash 1 .

Eq. m.
. 48 ....

. 132 ....

9 ....

PerCt.

.... 25-3 ...

.... 700 ...

.... 4-7 •••

Berzelius.

.... 24*80

Tartaric Acid 2 .

Water . . 1 .

70-45

.... 4-75

. 189 ... .... 1000 ... 10000.

I. 39
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Impurity.—^Bitartrate of potash usually contains from 2 to 5 per cent, of tar-

trate of linne, and hence a little carbonate of lime may be delected in black flux.

This is of no material consequence in a medicinal point of view. If the powdered
bitartrate be adulterated with either alum or bisulphate of potash, the fraud may
be detected by chloride of barium, which causes a white precipitate {sulphate of
baryta) insoluble in nitric acid.

It is sparingly dissolved by water. It renders the colour of litmus red. At a red heat it is

converted into carbonate of potash. Ph. Land.
" Entirely soluble in 40 parts of boiling water; forty grains in solution are neutralized with

30 grains of crystallized carbonate of soda; and wlien then precipitated by 70 grains of nitrate

of lead, the liquid remains precipitable by more of the test." Ph. Ed.

Physiological Effects.—When taken in small doses, diluted with water, it

acts as a refrigerant and diuretic : in larger doses (as two or three drachms) it

purges, and frequently creates flatulence and griping. By continued use it dis-

orders the digestive functions, and causes emaciation, most probably from defec-

tive nutrition. In excessive doses it produces inflammation of the stomach and
intestines. A fatal case has been recorded by Mr. Tyson. (Lond. Med. Gaz.
vol. xxi. p. 177.) A man, to relieve the effects of drunkenness, swallowed four or

five table-spoonsful of cream of tartar. It caused violent vomiting and purging,

and other symptoms of gastro-enteritis, and pain in the loins. The thighs and
legs appeared paralysed. He died on the third day. On a post-mortem exami-

nation the stomach and intestines were found inflamed.

Uses.—Bitartrate of potash is frequently employed to form a refrigerant drink

in febrile and inflammatory diseases. It allays thirst, diminishes preternatural

heat, and reduces vascular action. As a diuretic in dropsical complaints it is

used either in the same way, or taken in the form of an electuary. As ^purga-
tive it is not usually exhibited alone, but, in general, with jalap, sulphur, senna,

or some other purgative. Thus, in dropsical complaints, a very valuable hydra-

gogue cathartic is a mixture of jalap and bitartrate of potash. In skin diseases

and affections of the rectum (as piles, stricture, and prolapsus,) a very useful

purgative is an electuary composed of sulphur, bitartrate of potash, and confec-

tion of senna. An effervescing aperient may be prepared by mixing three drachms
of the bitartrate with two and a half drachms of carbonate of soda: the resulting

salt is the potash-tartrate of soda. As a tooth-powder, bitartrate o{ potash is

sometimes used on account of its gritty qualities : a very good dentifrice consists

of equal parts of bitartrate, powdered rhatany root, and myrrh (see some observa-

tions on dentifrices at p. 219).

Administration.—As a hydragogue cathartic the dose is from four to eight

drachms : as an aperient, one or two drachms : as a diuretic, in repeated doses of

a scruple to a drachm. (See Pulvis Jalapcd Compositus.)

1. IMPERIAL; Tisana Imperialis.—It is formed by dissolving one drachm or a

drachm and a half of cream of tartar in a pint of boiling water, and flavouring

with lemon peel and sugar. When cold the solution may be taken, ad libitum,

as £^ refrigerant drink in febrile complaints, and as a diuretic. *

1 SERUM LACTIS TARTARIZATUM ; Cream of Tartar Whey.—Th\s is prepared

by adding about two drachms of the bitartrate to a pint of milk. It may be diluted

with water, and taken in febrile and dropsical complaints.

13. POTAS'SiE TAR'TRAS, L. E. D. (U. S.)—TARTRATE OF POTASH.

History.—This salt was known to Lemery. It has been termed Tartarized

Tartar, Tartarized Kali, Soluble Tartar, or Vegetable Salt.

Preparation.—All the British Colleges give directions for the preparation of

this salt.

The London College orders of Bitartrate of Potash, powdered, Ibiij. ; Carbonate of Potash,

3xvj., or as much £^s niay be sufficient; Boiling Water, Ovj. Dissolve the carbonate of potash

1
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Fig. 71.

in the boilinsr water, then add the bitartrafe of potash, and boil. Strain the liquor, and after-

wards boil it down unfil a pellicle floats, and set it afide that crystals maybe formed. The
liquor being poured off, dry these, and again evaporiitc the liquor that crystals may be pro-
duced.

The processes of the Edinburgh and Dublin Colleges are essentially the same. [And also
that of the U.S. Pharmacopoeia.]

In this process the excess of acid In the bitartrate is saturated by the potash of
the carbonate ; the carbonic acid escapes.

Properties.—It is usually rnet with in the shops in a granular state, but it

ought to be crystallized. Its crystals are right rhombic
prisms. To the taste this salt is saline, and somewhat
bitter. It deliquesces when exposed to the air, and is

soluble in its own weight of water at 50°; the solution

decomposes by keeping.

Characteristics.— ^\\Qn healed to redness it is de-

composed, leaving as a residue charcoal and carbonate

of potash. A solution of the tartrate produces white

precipitates with solutions of acetates of lead, nitrate of

silver, and chloride of calcium; the precipitates being

soluble in nitric acid. Bichloride of platinum, assisted

by heat, causes a black precipitate in a solution of this

salt. When heated, the salt evolves the odour of cara-

mel. If an excess of any strong acid (as the sulphuric) be added to a solution of

this salt we obtain crystals of the bitartrate. Hence acids, and most acidulous

salts, are incompatible with it : as also are tamarinds. The tartrate is readily

distinguished from the bitartrate by its deliquescent property, its greater solubility,

and its want of acidity.

Composition.—The following is the composition of this salt :

—

Crystal of Tartrate of
Potash

Jltoms. Eq. Wt.

Potash 1 48...

Tartaric Acid 1 66. .

.

Per Cent.

...421...

...57-9...

Berzelius.

...41-31

Tartrate of Potaslj 1 lU 1000 100-00

The large crystals contain, according to Dr. Thomson, {First Principles of

Chemistry, vol. ii. p. 264.) two equivalents of water. The same authority states,

that he has had crystals of this salt in needles which seemed to contain no water

of crystallization.

Impurity.— It may contain excess of acid or of base, either of which is easily

recognised ; the one by litmus, the other by turmeric. The sulphates may be

detected by chloride of barium throwing down a while precipitate insoluble in

nitric acid.

Physiological Effects.—This salt is a gentle purgative, analogous in its ac-

tion to the sulphate of potash, from which it differs in being milder^ri its operation,

and partially digestible; for, like the other vegetable salts of the alkalis, it is de-

composed in the system, and converted into the carbonate, in which state it is

found in the urine.

It is said to have the power of preventing the griping of other more active ca-

thartics, as senna and scammony ; but, from my own personal observations, I

doubt the correctness of this statement.

Uses.— It is employed as a mild purgative in dyspepsia, at the commencement
of diarrhoea, in some liver complaints, &c. Sometimes it is used as an adjunct

to other more active purgatives ; as the infusion of senna.

Administration.—It may be given in doses of from two or three drachms to

half an ounce, or even an ounce.
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Order XII.—COMPOUNDS OF SODIUM.

1. SO'DII CHLO'RIDUM, L. (U. S.)—CHLORIDE OF SODIUM.

(SodiE Marias, E. D.)

History.—As this salt is a necessary and indispensable seasoning to our food,

it doubtless must have been known to, and employed by, the first individuals of

our race. The earliest notice of it occurs in the writings of Moses, [Gen. xix. 26
;

I^v. ii. 13.) and Homer. {Iliads lib. ix. 214.) It has received various names,
such as Common Salt^ Culinary Salt, and Muriate or Hydrocldorate of Soda.

Natural History.— It occurs in both kingdoms of nature.

It. In the Inorganized Kingdom.—An enormous quantity of this salt is contained in the

waters of the ocean. At an average calculation sea water contains S'S^^er cent, of chloride of

sodium. (Vide p. 254.) It is found also in great abundance in mineral waters. (Gairdner, On
Mineral Springs, p. 12.) It has not hitherto been found in the oldest stratified rock.s, (De la

Bache, Researches in Theoret. Geol. p. 31.) but is met with in all the later formation.". Thus
Mr. Featherstonhaugh {Phil. Mag. N. S. vol. v. p. 139 ; vol. vi. p. 75; and vol. vii. p. 198.) states,

that salt or brine springs occur in certain parts of the United States,' in the old transition slate

rocks. Salt springs occur in various parts of England, in the coal measures. (Bakewell, Introd.

to Geology, 4th cd. p. 252.) The rock salt of Cheshire, and the brine springs of Worcestershire,

occur in the old red sandstone group. {Trans. Geol. Society, vol. i. p. 38, and vol. ii. p. 94.) The
salt of Ischel, in the Austrian Alps, belongs to the oolitic group, (Sedgwick and Murchison, Phil.

Mag. N. S. vol. viii. p. 102.) as does also that found in the lias in Switzerland. (Bakewell, op.

cit. p. 253.) The immense mass or bed of salt near Cardona, in Spain, and which has been de-

scribed by Dr. Traill, {Trans. Geolog. Society, vol. iii. p. 404.) occurs in the cretaceous group.

(De la Beche, op. cit. p. 293.) The salt deposit of Wieliczka, near Cracow, belongs to the supra-

cretaceous group. (Ibid. p. 270.) Lastly, in the Crimea, salt is said to be daily accumulating in

the inland lakes.

0. In the Organized Kingdom.—It is found in plants which grow by the sea side, in the blood

and urine of man, &c.

Preparation.—The salt consumed in this country is procured by the evapo-

ration of the water of brine springs. The salt districts are, Northwich, Middle-

wich, and Nantwich, in Cheshire; Shirleywich, in Staffordshire; and Droitwich,

in Worcestershire. In Cheshire the rock salt (called also Fossil Salt, Sal Fossilis,

or Sal Gemmce) constitutes two beds, which vary in thickness from 4 to 130 feet,

and are separated by a bed of clay, 10 or 12 feet thick ; the uppermost bed of salt

being 30 or more feet from the surface of the earth. It is for the most part of a

reddish colour, but is also met with in transparent colourless masses. It is called

in commerce, Prussia rock, and is largely exported for purification. Brine springs

are met with both above and below the level of the beds of rock salt.

The brine is pumped up into cisterns or reservoirs, from which it is drawn
when wanted into large oblong wrought-iron evaporating pans, which are usually

worked with four or more fires. If the brine be not completely saturated with

chloride of sodium, a little rock salt is added to it. By the evaporation of the

water the salt (deposits in crystals. The impurities separate in the form of a scum
(which is removed by a skimming dish), and of a sediment csWeA pan-scale, pan-
scratch, or pan-hake. The grains or crystals of salt vary in size, according to

the degree of heat employed in their preparation. The small-grained salt i.s formed

by the strongest heat, and constitutes the butter, staved, lump, or basket salt of

commerce; while the larger crystals, forming the bay and JisJiery salts of com-
merce, are formed at a lower temperature.^

In some parts of the world chloride of sodium is obtained from sea wafer : but

*For an account of the American palt formation, consult J. Van Rensselaer's Essay on Salt, containing
Notices ofits Origin, Formation, Geological Position, and principal Localities, embracing a particular Description

of the Jimerican Salines. New York, JS23.—This author states that the American salt formation occurs in the

old red sandstone.
9 Tor farther information on the manufacture of common salt, consult Aikin's Dictionary of Chemistry,

vol, ii. p. 118; HollarKl's .Agricultural Surrey of Cheshire ; Dr. Henry, Phil. Trans. 1810; Mr. Purnivnl's

Wharton and Jilarston Patent Salt Refners, 183(5; Dr. Brownrigg's Jlrt of making Common Salt, 1748; and Dr.

Jackson, Phil. Trans. No. 53, p. lOGO.
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the mode of extracting it varies according to circumstances. In France and on
the shores of the Mediterranean, it is procured by solar evaporation, and is then

called Bay Salt.

The French salt marslies are shallow basins or pans of clay, excavated along

the sea shore. The water is admitted, by a sluice, into a reservoir, where evapo-

ration goes on while mechaniral impurities are deposited. It then passes by a
subterraneous communication into a series of rectangular pans, and proceeds by a
very circuitous route through them to another subterranean gutter, by which it is

conveyed into a long, narrow, circuitous canal. From this it passes into a second,

and subsequently into a third series of salt-pans. During the whole of this time

it is undergoing evaporation, and when it arrives at the third series of pans, it is

so far concentrated that crystallization is soon effected. The salt is known to be

on the point of crystallizing when the liquid assumes a reddish lint. It is then

withdrawn from the pans, and collected upon the borders, in conical or pyramidal

heaps, when it drains and dries. These operations begin in March, and finish in

September.'

At Lymington,'' in Hampshire, salt is prepared from the sea water, which is

admitted into a reservoir or pond, and from this successively into three series of
brine-pits or salt-pans, where the water is partly evaporated by solar heat. When
the liquid has acquired a sufficient density, it is conveyed into rectangular iron

pans, where it is evaporated. Eight hours are required to boil each charge to

dryness. The salt is then removed into wooden troughs or cisterns, perforated by
holes in the bottom, where it is allowed to drain, and is afterwards removed to the

warehouse, where it also drains. The drainings from the wooden troughs drop on

upright stakes (old broom-handles, &c.), and on these the salt concretes, in the

course of ten or twelve days, forming large stalactitic masses called salt-cats, each

weighing 60 or 80 lbs. The residual liquor (^bittern or the bitter liquor) is received

into underground pits, and during the winter season is used in the manufacture of

Epsom salt. (See Sulphate of Magnesia.)

In cold countries, congelation is' resorted to as a means of concentrating sea

water; for when a weak saline solution is exposed to great cold, it separates into

two parts: one almost pure water, which freezes, and the other which remains

liquid, and contains the larger proportion of salt. Another method of concentra-

tion is by graduati?ig houses : these are skeletons of houses, in which the water

is pumped up, and allowed to fall on heaps of brush-wood, thorns, &c., by which

it is divided and agitated with the air, and evaporation promoted. The farther

concentration is effected by heat.

Purification.—The Edinburgh College gives the following directions for the

preparation o^ pure Chlmide of Sodium [Sodcs Murias purum^ E.) :

—

"Take any convenient quantity of Muriate of Soda; dissolve it in boiliYig water; filter the

solution, and boil it down over the fire, skimming off the crystals which form ; wasli the crystals

quickly with cold water, and dry them."

A solution of this pure salt "is not precipitated by solution of carbonate of ammonia followed

by solution of phosphate of soda : a solution of 9 fjraina in distilled water, is not entirely preci-

pitated by a solution of 26 grains of nitrate of silver."

The carbonate of ammonia and phosphate of soda are employed to detect the

presence of any magnesian salt.

Properties It crystallizes in colourless cubes, or more rarely in regular octo-

hedrons. In the salt-pans the little cubes are frequently so aggregated as to form

hollow, four-sided pyramids, whose sides have some resemblance to a series of

steps: these are technically called hoppers. The specific weight of salt is 2*17.

• For farlhfit det<iils, see Phil. Trans. No. 51, p. 11125; and Dumas, Traiti de Chimie. t. ii.

a Dr. Henry (PAiZ. Trans. 1810) lias described the method of wianufactiiro. In the summer of 1840, I yisiled

the Salterns at LymingKin, and can confirm tlie accuracy of Dr. Henry's statements. I found Salir.omia

herbax^ea jjrnwing 'abundantly in the saltpans. The sp. gr. of the liquor in the pans is ascertained by glass

bulbs (on the principle of Lovi's beads) placed in a wicker-basket. Which is immersed in the water by a long

handle.

39*
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The taste is pure saline. When free fronn all foreign matters, chloride of sodium
is permanent in the air, but ordinary salt is slightly deliquescent, owing to the
presence of small quantities of chloride of magnesium. When heated, it decrepi-
tates (more especially the coarse-grained or bay salt), at a red heat fuses, and at

a still higher temperature volatilizes. Rock salt is transcalent or diathermanous

:

that is, it transmits radiant heat much more readily than many other transparent
bodies, as glass. (See p. 53.) It is soluble in water, and slightly so in alcohol.

Hot and even boiling water dissolves very little more salt than cold water. At 60°
it requires about twice and a half its weight of watei* to dissolve it.

Characteristics.—Its characters as a soda salt are the following :

—

Its solution produces no precipitate with the hydrosulphurets, ferrocyanides,

phosphates, or carbonates. From the salts of potash it is distinguished by causing
no precipitate with perchloric or tartaric acid, or with bichloride of platinum, and
by the yellow tinge which it communicates to the flame of alcohol. As a chloride

it is known by nitrate of silver throwing down a white precipitate {chloride of
silver)^ soluble in ammonia, but insoluble in nitric acid. Lastly, chloride of sodium
is odourless, and devoid of bleaching properties.

Composition.—Pure chloride of sodium has the following composition :

—

Atoms. Eq. Wt. Per Cent. Ure.
Sodium 1 24 40 39-98
Chlorine 1 36 60 6002

Chloride of Sodium 1 CO 100 10000

The crystals contain no water in chemical combination with ihem, but a little is

ifrequently mechanically lodged between their plates.

Impurities.—The commercial salt of this country is sufficiently pure for all

^dietetical and therapeutical purposes; and its low price is a sufficient guarantee
against adulteration. In France, however, serious accidents have happened in

consequence of the use of sophisticated salt. (Christison, Treatise on Poisons^

.3d ed. p. 604 ; and Devergie, Med. Leg. t. ii. p. 876.)

COMPOSITION OF VARIOUS KINDS OF SALT (HENRV).

1000 Paris by Weight consist of

KIND OF SALT, go
.2 3

5S

®.2

£8 C

St.Ube's
St. Martin's

£03 ( Oleron

£ aj r Scotch (common)
« « > Scotch (Sunday)
^ ^ ) Lymington (common)

^ g (Ditto (cat)

2
.
(Crushed rock

S :2 ) Fishery

Sin j Common
g fSloved

960

964i:

935^
971
937

9831

986
9a3|

trace
do.

do.

o-tV
0-i

0-i

0-f

28
Hi
11

5

23i

19

6i

13*

25

231

16i
50

Physiological Effects, a. On Vegetables.—In minute quantity, chloride of
•sodium is injurious to very few, if any, plants, and to some it appears to be bene-
ficial. Used moderately, it is most excellent manure to certain soils. In large
quantities, it is injurious, though unequally so, to all plants. (Davy, Agricidt.
Chem.; And De Candolle, JPhys, Veg. pp. 1262 and 1343.)
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/3. On Animals.—To marine animals, common salt is a necessary constituent

of their drink. It is relished by most land animals. " The eagerness with which

many quadrupeds and birds press towards salt sjirings and lakes, situated in inland

districts, for the purpose of tasting their contents, indicates," says Dr. Fleming,

{Philosophy of Zoology^ vol. i. p. 316.) "a constitutional fondness for salt." In

the Ruminantia the salutary effects of salt are especially observed. *« They con-

tribute powerfully," observes Moiroud, [Pharmac. Veterin. p. 410.) « to prevent,

in these animals, the influence of rainy seasons and wet pasturage, as well as

damaged fodder. Given to animals intended for fattening, it gives more consis-

tence to the fat and more taste to the meat." It appears to be offensive and inju-

rious to many of the lower animals : hence when rubbed on meat, it prevents the

attack of insects, and when applied to the skin of leeches causes vomiting.

y. 0?i Man.—Chloride of sodium serves some important and essential uses in

the animal economy. It is employed, on account of its agreeable taste, by the peo-

ple of all nations, from the most refined to the most barbarous; but the quantity

taken varies with different individuals (seethe Dietetical 'Effects of Salt at p. 105).

It is an invariable constituent of the healthy blood. Dr. Stevens [On the Blood.)

has shown that in certain states of disease (as cholera) there is a deficiency of

the saline matter in the blood, and in those cases the blood has a very dark or

black appearance. Some of* the properties of the sanguineous fluid, such as its

fluidity, its stimulating qualities, and its power of self-preservation, are probably

more or less connected with its saline constituents. The chloride of sodium found

in some of the secretions, as the bile and tears, doubtless serves some important

purposes.

It is said that persons who take little or no salt with their food are very sub-

ject to intestinal worms. Lord Somerville, in his address to the Board of Agri-

culture, states that the ancient laws of Holland " ordained men to be kept on

bread alone unmixed with salt, as the severest punishment that could be inflicted

upon them in their moist climate; the efl'ect was horrible: these wretched crimi-

nals are said to have been devoured by worms engendered in their own stomachs."

Mr. Marshall [Med. and Phys. Journal, vol. xxxix.) tells us of a lady who had

a natural aversion to salt: she was most dreadfully affected with worms during

the whole of her life.

Considered in a therapeutical point of view, it is an irritant in its local opera-

tion. Thus, applied to the skin and the mucous membranes, it causes redness.

Taken into the stomach in large quantity (as in the dose of a table-spoonful or

more) it excites vomiting; and, when thrown into the large intestines, produces

purging. In moderate quantities it promotes the appetite, and assists digestion

and assimilation. If used too freely it occasions thirst. The long-continued em-
ployment of salted provisions occasions scurvy: of the correctness of this state-

ment there cannot exist, I think, a shadow of doubt, notwithstanding the bold

denial given to it by Dr. Stevens
;

[op. cit. p. 262.) a denial the more remarka-
ble, since Dr. Stevens admits he has never seen a single case of the disease !

His opinion is evidently founded on hypothetical grounds, and is in direct oppo-

sition to the best medical testimony we possess. In large doses it operates as an
irritant poison. A man swallowed a pound of it in a pint of ale, and died within

twenty-four hours, with all the symptoms of irritant poisoning. His stomach
and intestines were found excessively inflamed. (Christison, Treatise on Poi-

sons),

In some diseases the moderate use of salt produces the effects of a tonic. It

acts as a stimulant to the mucous membranes, the absorbent vessels, and glands.

Occasionally, it seems to merit the designation of liquefacient, alterative, and re-

solvent (see p. 202). I have already explained (see p. 131) Liebig's notion of

the action of the alkaline salts on the tissues.
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Properly diluted and injected into the veins, in cholera, it acts as a powerful
stimulant and restorative ; the pulse, which was before imperceptible, usually be-

comes almost immediately restored, and, in some cases, reaction and recovery
follow. A solution of common salt produces no chanj^je in the size and form of
the sanguineous particles out of the body. (Miiller's Physiology.) Dr. Macleod
injected a solution of common salt into the jugular vein of a rabbit which had
been asphyxied, but without restoring or producing resuscitation. {^Lond. Med.
Gaz. vol. ix. p. 358.)

Uses.—The following are some of the most important therapeutical uses of
chloride of sodium.

As a vomit it has been recommended in malignant cholera, in preference to

other emetics.* In narcotic poisoning, in the absence of the stomach-pump and
the ordinary emetic substances, it may also be employed. The dose of it is one
or two table-spoonsful in a tumblerful of water. A tea-spoonful of flour of mus-
tard assists its action. As a purgative it is seldom employed except in the form
of enema. One or two table-spoonsful of common salt dissolved in a pint of gruel

form a very useful clyster for promoting evacuations from the bowels.

It has been used, in some diseases, with the view of restoring the saline quali-

ties of the blood. In cholera the blood is remarkably black, incapable of coagu-

latmg, and contains more albumen and hematosine, but less water and saline parts,

than natural ; while the enormous discharges from the bowels consist of a weak
solution of albumen containing the salts of the blood. ^ The obvious indications,

therefore, in the treatment of this disease, are to restore the water and saline mat-

ters to the blood. Hence originated what has been called the saline treatment of

cholera. This, at first, consisted in the exhibition of certain alkaline salts by the

mouth, and in the form of enemata. The following are formulte which have been

recommended :

—

Take of Carbonate of Soda half a drachm.
Chloride of Sodium a scruple.

Chlorate of Potash seven grains.

Dissolve in half a tumblerful of water.

This tft be repeated at intervals of from 15

minutes to an hour, according to circumstances.
(Ur. Stevens, op, cit. p. 45S1.)

Take of Phosphate of Soda 10 grains.
Chloride of Sodium 10 grains.
Carbonate of Soda 5 grains.
Sulphate of Soda 10 grains.

Dissolve in six ounces of water.

The mixture to be repeated every second
hour. (Dr. OShaughnessy, op. cit. p. 54.)

This plan, however, was followed by that of injecting saline solutions into the

veins: which was, I believe, first practised by Dr. Latta. {Loud. Med. Gaz.
vol. X. p. 257.) The quantity of saline solution which has been in some cases

injected is enormous, and almost incredible. In one case " 120 ounces were in-

jected at once, and repeated to the amount of 330 ounces in twelve hours. In

another, 376 ounces were thrown into the veins between Sunday at 11 o'clock,

A. M., and Tuesday at 4, p. m. : ihat is, in the course of fifty-three hours, upwards
of thirty-one pounds. The solution that was used consisted of two drachms of

muriate and two scruples of carbonate of soda to sixty ounces of water. It was
at the temperature of 108 or HO deg. F." {Land. Med. Gaz. vol. x. p. 257.)

In another series of cases 40 lbs. were injected in twenty hours : 132 ounces in

the first two hours ; 8 lbs. in half an hour ! {Loud. Med. Gaz. vol. x. pp. .379-80.)

The immediate efl^ects of these injections, in a large majority of cases, were most
astonishing : restoration of pulse, improvement in the respiration, voice, and ge-

neral appearance, return of consciousness, and a feeling of comfort. In many
instances, however, these effects were only temporary, and were followed by
collapse and death. In some, injurious consequences resulted, as phlebitis,

» Searlp. Loud. Med. Oaz. vol. viii. p. 538; Sir D. Barry, ibid. vol. ix. pp. 321 and 407 ; Brailoff and Isenbeck,
ibid. p. 450*.

o Dr. O'Shaughnessy, Report on the Chemical Pathology of the Malignant Cholera, 1832.
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{Lond. Med. Gaz. vol. x. p. 453.) drowsiness, &c. {Lond. Med. Gaz. p. 447.)

The reports as to the ultimate benefit of the saline treatnnent in cholera are so

contradictory, that it is exceedingly difficult to offer the student a correct and
innpartial estinnate of its value. That it failed in a large proportion of cases

after an extensive trial, and greatly disappointed some of its staunchest sup-

porters, cannot be doubted. (Lond. Med. Gaz. vol. x. p. 717.) Dr. Griffin

\Recollections of Cliolera, in Lo7id. Med. Gaz. vol. xxii. p. 319.) states, that

all the published cases of injection which he can find recorded amount to 282, of

which 221 died, while 61 only recovered ; but he thinks that the average reco-

veries from collapse by this method of treatment " far exceeded the amount of

any other treatment in the same disease and under the same circumstances."

Common salt has been employed as an anthelmintic. For this purpose it is

exhibited in large doses by the mouth, or, when the worms are lodged in the

rectum, a strong solution is administered in the form of enema. When leeches

have crept into the rectum, or have been accidentally swallowed, a solution of

salt should be immediately used. As a chemical antidote., chloride of sodium

may be administered in poisoning by nitrate of silver. As an alterative and
tonic, it is useful in scrofula and glandular diseases. As an astringent., in hemor-

rhages, dysentery, and diarrhoea, it has been administered in combination with

lime juice or lemon juice. (^Memoir ofthe late Dr. Wright^ p. 322.) it is fre-

quently used as a dentifrice (see p. 220).
As an external application., salt has been used for various purposes. Thus, a

saturated solution, applied with friction, is employed, as a counter-irritant and
discutient, in glandular enlargements and chronic diseases of the joints ; as a sti-

mulant, it is rubbed on the chest in fainting and asphyxia. A solution of salt is

employed for baths (cold and warm), affusion, the douche, &c. (See Sea Watery

p. 255.)

Administration.—As a tonic and alterative, the dose of salt is from ten grains

to a drachm. As an emetic, from two to three table-spoonsful in five or six

ounces of warm water. As a cathartic, from half an ounce to an ounce. In the

form of clyster, it is used to the extent of two or even three table-spoonsful.

(See Saline or Brine Waters, p. 260.)

2. SO'DiE HYPOCHLO'RIS.—HYPOCHLORITE OF SODA.

(Liquor Sodce Chlorinatae, L.) (U. S.)

History.—The disinfecting power of this substance was discovered by Labar-
raque about 1820. (Alcock, Essay on the Use of the Chlorurets, \>. \\. Lond.

1827.) In the French Codex this solution is called HypocUaris Sodicus Aqud
solutus. It is commonly known in the shops under the name of Chloride of
Soda, Liqueur de Labarraque, or Labarraque^s Soda Disinfecting Liquid.
Other synonymes for it are Chl&ruret of the Oxide of Sodium^ and Oxymuriate
of Soda.

Preparation.—There are two methods in use for preparing a solution of hy-
pochlorite of soda.

The following is the process of the London Pharmacopoeia :—Take of Carbonate of Soda,
Ibj. ; Distilled Water, f^xlviij.; Chloride of Sodium, ^iv, ; Binoxide of Manganese, §iij. ; Sul-

phuric Acid, 3iv. Dissolve the Carbonate of Soda in two pints of Water ; then put the Chloride
of Sodium and Binoxide of Mang'anese, rubbed to powder, into a retort; and add to them the

Sulphuric Acid previously mixed with three fluid-ounces of the Water, and cooled. Heat (the

mixture), and pass the Chlorine first through five tluid-ounces of the Water, and afterwards into

the solution of the Carbonate of Soda above directed.

When chlorine gas comes in contact with a solution of carbonate of soda, three

salts are formdd : chloride of sodium, hypochlorite of soda, and bicarbonate of

soda.
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MATERIALS. COMPOSITION. PRODUCTS,
2 eq. Carb. Soda lOS

eq. Carb. Jlcid 44
2 eq. Carbonate ) 1 eq. Soda

2 eq. Bicarbonate Soda 152

Soda 108) 1 eq. Oxygen'.'.'. 8 -vleq. Hypochlor's.Acid"44 (
^ ^"l* "yP^^hlorite Soda ... 76

1 eq. Sodium ... 24,

2 eq. Chlorine . • 72 P ^'- f^^^orine .
.

36" ^^ *" h «?• Chlorine . . 36 ' ~^1 eq. Chloride Sodium

The essential and characteristic properties of this solution depend on the hypo-
chlorite of soda. The changes which take place in the manufacture of chlorine

have been already explained (p. 225).

In the French Codex this solution is directeri to be prepared as follows:— Diffuse one part
of dry chloride of lime (hypochlorite of lime) through 30 parts of water. Then add two parts

of crystallized carbonate of soda, previously dissolved in 15 parts of water. Filler the mix-
ture.

[The formula of the U. S. Pharmacopoeia is as follows:—Take of Chlorinated Lime, a
pound ; Carbonate of Soda, two pounds ; Water, a gallon and a half. Dissolve the Carbonate
of Soda in three pints of Water with the aid of heat. To the remainder of the Water add, by
small portions at a time, the Chlorinated Lime previously well triturated, stirring the mixture
after each addition. Set the mixture by for several hours, that the dregs niay subside, then de-
cant the clear liquid, and mix with the solution of Carbonate of Soda. Lastly, decant the clear
liquor from the precipitated Carbonate of Lime, pass it through a linen cloth, and keep it in bot-

ties secluded from the light.]

In this process a double decomposition is effected : hypochlorite of soda is

formed in solution, while carbonate of lime precipitates. This process is more
easy of execution than the previous one. By using the proportions here directed

the solution is weaker than that prepared by the process of the London Pharma-
copoeia.

Properties.—The solution of hypochlorite of soda (Liquor Sodcs ChlorinatcBy

L.) has a yellowish colour, an astringent taste, and an odour of hypochlorous
acid. It destroys the colour of vegetable substances, as litmus, tunneric, and
sulphate of indigo. Previous to bleaching them, it reacts as an alkali on turmeric

paper and infusion of red cabbage. By evaporation crystals are obtained, which
by resolution in water reproduce the disinfecting <iquid. By exposure to the

air the solution undergoes decomposition, and crystals of carbonate of soda are

formed.

Characteristics.—The following are the essential characters of this solution :

—

It decolourizes sulphate of indigo. On the addition of hydrochloric acid it evolves

chlorine and carbonic acid. A solution of nitrate of silver throws down a white

preciphaie (chloride of silver), soluble in ammonia, but insoluble in nitric acid.

Lime water causes a white precipitate (^carbonate of lime). Oxalate of ammonia
occasions no precipitate, showing the absence of lime. Bichloride of platinum

produces no yellow precipitate, proving the absence of potash and ammonia. That
the base of the solution is soda may be shown in two ways: evaporated to dry-

ness, we obtain a residuum which renders the outer cone of the flame of a candle,

or the flame of a spirit lamp, yellow ; saturated with hydrochloric acid and evapo-

rated to dryness, common salt is procured : this may be recognised by the charac-

ters before mentioned (p. 464).

Composition.—Some chemists regard this compound as a mixture of chloride

of soda and bicarbonate of soda. But the view usually taken of it is, that it con-

sists of ihe hypochlorite of soda, chloride of sodium, and bicarbonate of soda.

Physiological Effects, a. On, Animals.—A solution of the chloride of soda

acts more or less powerfully as a local irritant, according to the degree of its con-

centration. From the experiments of Segalas [Journ. de Chim. Med. t. l^"", p.

271.) it appears that, besides the irritant operation, and its direct and sympathetic

action on the organic solids, it exercises an evident influence over the blood, and,

in consequence, over the whole economy, by means of absorption. In an experi-
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ment referred to by Dr. Christison, {Treatise on Poisons, 3d edit. p. 221.) two

ounces of Labarraque'a solution introduced into the peritoneum of a dog excited

palpitation, oppressed breathing, constant restlessness, and death in ten minutes.

(S. On Man.— I am unacquainted with any experiments made to determine the

physiological effects of chloride of soda on man. That it would, i7i large doscs^

act as a powerful local irritant, and if swallowed give rise to symptoms of {gastro-

enteritis, cannot, 1 think, be doubted. Merat and De Lens {Diet. Mat. Med. I. ii.

p. 257.) state that the immediate consequence of, and predominating symptom pro-

duced by, a glassful o^ Eau de Javelle (a solution of chloride of potash) was gene-

ral rigidity, which gave way to demulcent drinks. This observation agrees with

one made by Segalas (Christison, op. cit. p. 221.) in his experiment on dogs,

namely, that chloride of soda caused tetanic spasms. It is probable, therefore,

that the chlorides (hypochlorites) of the alkalis exercise a specific influence over

the nervous system.

Chloride of soda, in moderate or small doses, has been denominated stimulant,

tonic, astringent, antiseptic, and febrifuge. But these terms give no real explana-

tion of the nature of those organic changes produced by it, whereby we obtain

such benefit from its employment in various diseases. In fever, I have seen damp-

ness of the skin follow its use. Increased secretion of urine is a common effect

of it. In fevers it improves the qualities of the evacuations. Under the continued

employment of it, glandular enlargements and chronic mucous discharges have

disappeared, from which circumstance chloride of soda has been denominated al-

terative and resolvent. All these effects depend probably on the alteration which

the chloride gives rise to in the condition of the blood, and the change thereby

produced in the action of the different organs. We must not overlook the impor-

tant fact that the solution of chloride of soda used in medicine contains bicarbo-

nate of soda, to which perhaps in many cases its beneficial effects are, in part at

least, to be referred.

Uses.—The solution of chloride of/soda is employed as a disinfectant, antisep-

tic, and antidote (in cases of poisoning by the hydrosulphurets, and hydrosulphu-

ric and hydrocyanic acids). But for most of these purposes the chloride of lime

is employed instead of chloride of soda, since its properties are analogous, and

being manufactured on a very extensive scale for the use of bleachers, it can be

obtained more conveniently and cheaply. On this account, therefore, and to avoid

repetition, I must refer to the article Hypochlorite of Lime {ov information respect-

ing the above uses of chloride (hypochlorite) of soda. I would remark, however,

that in several cases where I have carefully tried and compared the two chlorides

(hypochlorites), I give the decided preference to the chloride of soda. As an anti-

septic, Labarraque also preferred the latter preparation, on the ground that by the

process of disinfection it becomes chloride of sodium, which is not a deliquescent

salt; whereas the chloride of calcium generated by chloride (hypochlorite) of

lime, attracts water from the atmosphere, and thereby furnishes one of the con-

ditions (viz. moisture) necessary to the putrefactive process. Hence, in his opi-

nion, while chloride of lime will serve equally well for mere disinfection, chloride

of soda is preferable where we wish at the same time to prevent a renewal of pu-

trefaction.

Chloride of soda is employed internally in all diseases commonly termed putrid

or malignant, as typhus fever, scarlatina maligna, &c. It is indicated where there

are great prostration of strength, fetid evacuations, and a dry and furred tongue.

In such cases I have seen it of essential service, improving the quality of the se-

cretions, producing a moist state of the skin, preventing collapse, and altogether

acting most beneficially. It may be administered both by the mouth and the rectum.

There are many other diseases in which it has been administered internally with

apparent success, but in which a more extended experience of its effects is required

to enable us to place confidence in the results. I refer now to its employment as a
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substitute for the disulphate of quinia, in inlermittents, recommended by Lalesque
and Gouzee [Brit, and For. Med. Rev. April, 1838.) ; to its use in the treatment

of secondary syphilis, as practised by Dr. Scott, {Lond. Med. Rep. N. S. vol. ii.

1836, p. 139.) and by Cazenove {Joiirn. de Cliim. Med. i. iv. p. 140.); to its ad-

ministration in chronic skin diseases, and as a substitute for chlorine in bilious

disorders, by Dr. Darling [Lo7id. Med. Rep. N. S. vol. ii.); in scrofula, by Go-
die r (Jbwr/z. Gen. de Med. 1829.) and in plague, by Neljoubin

; (Richter, Ausf.
Arzneim. Suppl. Bd. p. 539.) In some of these cases (as in syphilis and scro-

fula) the benefit obtained may have resulted from the bicarbonate of soda present

in the chloride of the shops.

As a local remedy, we employ chloride of soda in all cases attended with fetid

discharges, not merely as a disinfectant and antiseptic—that is, as a chemical agent

destroying fetor, and preventing the putrefaction of dead matters (as gangrenous

parts, the discharges from wounds and ulcers, &c.), though in these respects it is

most valuable—but as a means of slopping or relieving morbid action by an im-

pression produced on the living tissues. It frequently puts a stop to the farther

progress of gangrene
;
promotes the separation of the dead from the living parts

;

improves the quality of the secretions; and, at the same lime, diminishes their

quantity, when this is excessive. We apply it to ulcers of all kinds (whether com-
mon, phagedenic, cancerous, syphilitic, or scrofulous) when attended with foul

discharges or a disposition to slough. We employ it with the greatest benefit in

affections of the mucous surfaces. Thus it is used as a gargle to check ptyalism

and ulceration of the mouth, whether arising from mercury or other causes. In

scarlatina maligna we apply it to check ulceration and sloughing of the throat.

In coryza and ozoena it has been injected into the nostrils with considerable benefit.

In fetid and excessive discharge from the vagina, and neck of the uterus or blad-

der, it is employed as an injection with, at least, temporary relief. It has also

been applied in some skin diseases, as tinea capitis, eczema, scabies, prurigo pu-

dendi muliebris, &c. The above are only a few of the cases in which chloride

of soda has been used with most marked benefit. In conclusion, 1 may add, that

there are 'iQv^^ if any, remedies the uses of which, -as local agents, are so valuable

and extensive as the chlorides of soda and lime.

Administration.—The liquor sodce chlorinatce. Ph. L. may be administered

internally in doses of twenty drops or more, diluted with three or four ounces of

some mild aqueous liquid. When used as a gargle^ it should be diluted with

eight or ten parts of water ; as an injection into the vagina, it is to be mixed with

from fifteen to thirty parts of water; as a lotion^ its strength must vary according

to circumstances. In some sloughing ulcers I have used it mixed with its own
volume of water, but in most cases it should, at the commencement of its use, be

largely diluted, as with five or six parts of water. A cataplasm of chlorinated

soda is prepared with linseed meal and equal parts of the liquor sodse chlorinat£e

and water.

Antidote.—(See Calcis Hypochloris.)

3. SO'D^ SULPHAS, L. E. D. (U. S.)—SULPHATE OF SODA.

History.—Sulphate of soda (also called Natron Vitriolatum, Glaubefs Salt,

Sal Catharticus Glauheri^ or Sal Mirabile Glauberi), was discovered in 1658 by
Glauber.

Natural History.—It occurs in both kingdoms of nature.

a.. In the Inorganized Kingdom.—As an efflorescence, the hydrous sulphate of soda is met

with in various parts of the world. In the anhydrous state, mixed with a minute portion of car-

bonate of soda, it constitutes the mineral called Thenardite. Sulphate of soda is a constituent of

many mineral waters ; as those of Cheltenham, Leamington, and Spital (see p. 260.)

0. Ln the Organized Kingdom.—It is found in the ashes of some plants which grow by the

sea-shore ; as the Tamarix gallica. Lastly, it is found in some of the animal fluids; as the blood

and urine.
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Preparation.—Sulphate of soda is a product of several processes, especially of
the manufacture of hydrochloric acid.

The London College, order of the salt which remains after the distillation of Rydrcichloric
Acid, Ibij. ; Builingr Water, Oij. ; Carbonate of Soda as much as is necessary. Dissolve the salt

in the water, add llie carbonate of soda so longf as effervescence takes place, boil the liquid,

and when neutral filter it; wash the insoluble matter with boilinor water, adding the water to

the original liquid ; concentrate till a pellicle begins to form, and then let the liquid cool and
crj'stallize.

The Edinhurfrh College order of ihe salt which remains, afler preparing Pure Muriatic Acid,
Ibij,; Boiling VVater, Oiij.; While Marble, in powder, a sufficiency. Dissolve the Salt in the

Water, then grradually add as much Carbonate of Soda as is sufficient to saturate the Acid. Boil

down until a pellicle oppcars, and the solution being strained, set it aside that the crystals may
be f jrtncd. The liquor bcinp poured olf, dry them.

The directions of the Dublin College are as follows:—Let the salt which remains after the

distillation of Muriatic Acid be dissolved in a sufficient quantity of hot water. Put aside the

filtered liquor, that, afier due evaporation, crystals may be formed by slow cooling.

The salt which remains after the distillation of hydrochloric acid is sulphate of
soda usually contaminated with some free sulphuric acid, to neutralize which the

London College uses Carbonate of Soda, the Edinburgh College, Marble (carbo-

nate of lime).

In consequence of the enormous consumption of sulphate of soda in the manu-
facture of carbonate of soda, makers of the latter article are obliged to procure
sulphate purposely, by the addition of sulphuric acid to chloride of sodium.

Properties.—It crystallizes in oblique rhombic prisms, which belong to the

oblique prismatic system. To the taste this salt is cooling,

Fig. 72. and bitterish saline. By exposure to the air jt effloresces.

When heated it undergoes the watery fusion, gives out its

water of crystallization, and thereby becomes a white solid,

and at a red heat it again becomes liquid. One part of it

dissolves in three parts of water at 60°, or one part of water
at 212°. It is insoluble in alcohol.

Characteristics.—Its constituents, sulphuric acid and soda,

may be detected by the tests of these substances before men-
tioned (pp. 414 and 464). From the bisulphate of soda it is"

Prisms of Sulphate distinguished by its not reddening litmus, and by its less
"•^ "

^'
solubility. Crystals of anhydrous sulphate of soda are dis-

tinguished by their form being the rhombic octohedron, and by their not losing

weight when heated.

Composition.—The ordinary crystals of sulphate of soda have the following

composition :

—

Atoms. Eq. Wt. Per Cent. Bcrzelius. Wemel.

Soda 1 32 19-75 1924 195
Sulphuric Acid 1 40 2469 2476 84-3
Water 10 90 55%56 5600 552

Ordinary Crystals of Sulphate of Soda 1 162 10000 100^00 990

Purity.—The crystallized sulphate of soda of the shops is usually sufficiently

pure for medical purposes. The presence of chlorides in it may be detected by
nitrate of silver.

Exposed to the air it falls to powder. Totally dissolved by water ; very slightly by alcohol.

It does not alter the colour of litmus or turmeric. Nitrate of silver throws down scarcely any
thing from a dilute solution ; nitrate of barytes more, which is not dissolved by nitric acid. 100
parts of this salt lose 55*5 parts by a strong heat. Ph. L.

Physiological Effects.—It is a mild but efficient cooling laxative or purga-

tive salt, promoting secretion and exhalation from the mucous membrane of the

stomach and bowels, without causing inflammation or fever.

Uses.— It is employed as a common purgative, either alone or added to other

VOL. I. 40
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purgative?. It is applicable in fevers and inflamnnatory affections, where we
want to evacuate the bowels without increasing or causing febrile disorder.

Administration.—The usual dose of it is from six to eight drachms. Wheiji
dried so as to expel the water of crystallization, three and a half drachms act as
an efficient purgative.

4. SO'DiE BIBO'RAS, L.—BIBORATE OF SODA OR BORAX.

(Sodse Boras, E. D.) (U. S.)

History.—Pliny [Hist. Nat. lib. xxxiii.) describes a substance under the name
of Chrysocolla^ which has been supposed by some to be biborate of soda. The
term Bauracon or BauracU (from which our word Borax is derived) first occurs
in the writings of the Arabians. By some of these authors (as Mesne and Avi-

cenna) it was applied to nitre (Beckmann, Hist, of Invent, and Discov. vol. iv.

p. 539.) : it is not improbable, however, that Geber [Search of Perfection^ ch. iii.)

used it to indicate our borax. By modern chemists the salt has been termed Bi-
borate, Borate, or Sub-borate of Soda.
Natural History.—Borax is a substance peculiar to the mineral kingdom.

It has been found in some mineral waters ; as those of San Restituta, in Ischia.

(Gairdner, On Mineral Springs, p. 414.*) It occurs also in the waters of certain

lakes, especially those of Thibet and Persia.

Preparation.—Borax is obtained in two ways :—1st, by refining native borax ;

2dly, by saturating native boracic acid with soda.

a. By refining Tincal.—About fifteen days' journey north from Teeshoo
Lomboo [Tissoolumboo], in Thibet, is a lake, said to be about twenty miles in

circumference, and supplied by brackish springs rising from the bottom of the

lake itself. In consequence of its high situation, during a part of the year this

lake is frozen over. The water of it contains, in solution, both common salt and
borax. The latter crystallizes on the edges and shallows of the lake, and is

laken up in large masses, which are broken and dried. ^ It is stated that the

natives mix it with an earth thinly covered with butter, to prevent the borax eva-

porating 1^

It is imported, usually from Calcutta, under the name of Tincal^ or Crude
Borax [Borax cruda seu nativa), in the form of flattened six-sided prisms, co-

loured with a greasy unctuous substance, said, by Vauquelin, to be a fatty matter,

saponified by soda; the colour is yellowish, bluish, or greenish. Mojon states

that the greenish gray matter which surrounds some kinds of rough borax, con-

tains native boron. Various methods have been contrived for refining borax:

some calcine it, to destroy the fatty matter, others wash it with an alkaline solu-

tion (soda or lime), and then dissolve and crystallize. The product is called

Refined Borax [Borax depurata seu purificata).

(3. By saturating Native Boracic Acid with Soda.—The mode of preparing

boracic acid in Tuscany has been already described (see p. 399). The rough
acid usually contains from 17 to 20 per cent, of impurities (water, sulphates of

ammonia, magnesia, lime, and alumina, chloride of iron, sal ammoniac, traces of

sulphuretted hydrogen, clay, sand, sulphur, a yellow colouring matter, and an
azoiized matter soluble in alcohol). It is converted into borax in the following

way :—Dissolve carbonate of soda in water contained in tubs, lined with lead, and
heated by steam. Add greatly pulverulent boracic acid. The evolved gas is

passed through sulphuric acid to detain any carbonate of ammonia which may be

contained in it. Boil the liquor, and let it stand for 10 or 12 hours. Then
draw it off into wooden crystallizing vessels lined with lead. Here Rough or

Crude Borax is deposited. This is refined by dissolving it in water, contained

» Turner's jIccl unt of an Embassy to the Court of Teshoo Lama, in Thibet, p. 40G. Lond. 1800.
a Anderson's periodical called The Bee, vol. xvii. p. 22. Edinb. 17'J.I.

3 From Tincana, the Sanscrit name for borax; Royle's Essay on .Medicine, p. 97.
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in a tub lined with lead, and heated by steam; add carbonate of soda, and crys-

tallize. The crystals are allowed to drain, and, when dry, are packed in chests.

Octokedral borax is obtained by employing more concentrated solutions : it de-

posits at from 174 to 133 deg. F.*

Proi»krtie3.— It usually occurs in large, colourless, transparent prisms, belong-

ing to the oblique prismatic system (^Prisinatic Borax). It also occurs in octo-

hedrons [Octohcdral Borax). In commerce we frequently meet with it in irregular

shaped masses. Its taste is saline, cooling, and somewhat alkaline. It reacts on
turmeric pnper like an alkali. By exposure to the air it efiloresccs slowly and
slightly. VVhen heated it melts in its water of crystallization, swells up, and
forms a light, white, porous substance, called Calcined Borax [Borax usta seu

calcinata). At a higher temperature it fuses into a transparent glass (Glass of
Borax,) which is anhydrous borax. It is soluble in twelve parts of cold, or in

two parts of hot water.

Characteristics.—Borax may be recognised by the following characters : it red-

dens turmeric paper; it fuses before the blow-pipe into a glass, which may be

readily tinged by various metallic solutions—thus, rose red by terchloride of gold,

and blue by solutions of cobalt: if a Cew drops of sulphuric acid be added to pow-
dered borax, and then spirit of wine, the latter will, when fired, burn with a green-

coloured flame ; lastly, if, to a strong hot solution of borax, sulphuric acid be

added, boracic acid will be deposited in crystals as the liquid cools. The tests

now mentioned for the most part only prove the salt to be a borate : the nature

of the case is determinable by the tests for soda before described (p. 464).

Composition.—The following is the composition of borax :

—

Jltoms. Eq. Wt. Per Cent, L. Omeliii. Kincan. Berzelius.

Soda J 32 16-84 17-8 17 16-31
Boiacic Acid 2 68 35*79 35'6 34 36'5!1

Water ., 10 .00 4737 466 4'.) 47'10

Crystal. Prisiiialic Borax 1 ICO 10000 1000 ....100 10000

Octahedral borax contains only five equivalents of water. It offers several ad-

vantages in the arts over the prismatic variety. (Guibourt, Hist, des Drog. t. i.

p. 191, ed. S""*.)

Physiological Effects.—The effects of borax have been imperfectly ascer-

tained. Its local action is that of a mild irritant : applied to sores it excites smart-
ing, and, taken into the stomach in large doses, causes vomiting.

The constitutional effects are probably those of a mild refrigerant and diuretic.

Wohler and Stehberger detected it in the urine, so that it passes out of the system
unchanged.

By some writers it is regarded as an agent exercising a specific influence over

the uterus
;
promoting menstruation, alleviating the pain which sometimes attends

this process, facilitating parturition, diminishing the pain of accouchement, and
favouring the expulsion of the placenta and lochia. (Vogt's Bharmacodinamik.)
Farther evidence, however, is wanting to enable us either to admit or deny the

supposed uterine influence of borax. Some recent English writers seem to enter-

tain no doubt as to its promoting uterine contractions.

^

Borax has also been regarded as producing the effects of alkalis on the system ;

principally, I believe, from an erroneous notion that it was a sub-salt. (Vogt,cip.

cit.; and Sundelin, Heilmittellehre.) When Ilomberg asserted that boracic acid

was a sedative, borax was supposed to possess similar properties.

Uses—As a local agent, borax is employed, as a detergent, in aphtha? and
ulceration of the mouth. In some skin diseases it has been used with benefit : as

» Payen, Ann. de Chim. et de Physique, 3me S6r. tome ii. p. 322. Juillet, 1841.
5 Dr. Copland, Diet, of Pract. Med. art. Abortion ; and an anonymous reviewer in the Brit, and For. Med. Ren.

for July, 1838, p. 80.
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pityriasis versicolor (called also liver spots or chloasma). A solution of it in

rose-water is employed as a cosmetic. In gonorrhoea and leucorrhcea an aqueous
solution has been occasionally used, as an injection, with success. Lastly, in the

form of ointment, (composed of 3j. of borax to 3j« of lard,) it has been applied to

inflamed and painful hemorrhoidal tumours.

Internally, it has been used to diminish the secretion of uric acid ; to act as a

diuretic in dropsical affections; and to influence the uterus in the cases before

mentioned. Dr. Copland recommends it, in conjunction with ergot of rye, to pro-

mote uterine contractions.

Administration.—The doses of it is from half a drachm to a drachm. As a

detergent in aphthae it may be used in powder, mixed with sugar or with honey.

MEL BORACIS, L. E. D. Honey of Borax ; Mellite of Borax. (Borax, pow-
dered, 3j.; Honey, [clarified, L. Z).] 3j-; Mix.) A convenient form for the em-
ployment of borax in the aphthso of children. Dissolved in water it may be em-
ployed as a gargle in ulceration of the mouth and throat.

5. SO'DiE NI'TRAS—NITRATE OF SODA.

Htstory.—Duhamel, [Memoires de VAcademic Royale des Sciences, 1736, p.

215.) probably, was the discoverer of this salt, in 1736. It was first analyzed by
Margraff" [Opusc. ii. 331.) in 1761. It has been termed Cubic, Quadrangular
or Rkomboidal Nitre {Niirum cuhicum, quadrangulare vel rhomboidale).

Natural History.—It is peculiar to the mineral kingdom.

Native nitrate of soda is found in South Peru. It exists in large beds, a fevt feet below the

saline soil, or forming that soil in various places, from Arica on the north and west, to the course

of the river Loa on the south. It is found in distinct strata, a thin layer of brown loam sepa-

rating the parts.*

Native nitrate of soda, in fractured masses, has a granular structure, arising from the ag-

gregation of irregular rhombic crystals, varying from fine grained to coarse, grained. Colour,

from snow white to reddish brown or gray. Odour peculiar; and, when warmed, resembling
chloride of iodine dissolved in water. Its average composition is nitrate of soda, 64*98 ; sul-

phate of soda, 3-00 ; chloride of sodium, 28'69 ; iodic salts, 0'63 ; shells and marl, 2-68 =
98-90. {Ihid.)

Extraction.—" The richest masses of the native salt are blasted or broken,

and divided into small portions ; with these copper kettles are in part filled, and
water, or the mother water of former operations, is added, and heat applied, until

a boiling and saturated solution is obtained. The solution is transferred to wooden
coolers, where the nitrate of soda crystallizes. The undissolved salt remaining

in the kettles is thrown aside, fresh salt being used each time, although not one

half of the nitrate of soda is dissolved. The coolers are emptied after the crystals

of nitrate have ceased to form : it is dried, packed in bags, and sent to the coast

on mules."

Commerce.—In 1839, duty (6d. per cwt.) was paid on 107,922 owls. In 1840,

on 130,211 cwts. [Trade List, Jan. 5, 1841.)

PcRiFiCATioN.

—

Rough nitrate of soda is purified, after its arrival in this

country, by solution and re-crystallization.

Properties.—It usually crystallizes in obtuse rhombohedral crystals, which

belong to the rhombohedral system. Its taste is somewhat bitter. In moist air

it is slightly deliquescent. It is soluble in about two parts of cold water, and in

less than its own weight at 212°. It fuses by heat.

Characteristics.—As a nitrate it is known by the characters of this class of

salts already stated (p. 275). The nature of its base is recognised by the tests for

soda already described (p. 464). The yellow colour which it communicates to

flame, as well as the shape of its crystals, readily distinguish it from nitrate of potash.

Composition.—Crystallized nitrate of soda is anhydrous.

» Hayes, in Silliman's Journal; also in The Chemist, for February, 1841, No. xiv. p. 43. Rivero, in the

Edinb. Phil. Journal, vol. vii. p. 184. Ediiib. 1822.
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Soda
Nitric Acid

^Uma. Eq. m.
32 ...

Per Cent.

:i7-2 ....

02 8 ....

Wenzel.

.... 37-5 ...

.... 623 ...

Longchamp.

37.65

.... 1 ... 54 ... , C3 25

Crvstallized Nitrate cif Soda.... 1 .... .... 86 ... 100 .... .... 1000 ... 10000

Physiological Effects.—Its effects are similar to those of nitrate of potash.

According to Wolfers, (Richter, AusfaJtr. Arzneim. Bd. iv. S. 251.) from two

to four drachms of it may be taken daily without any hurtful effect. Velsen

states, that it does not so readily disturb digestion as nitrate of potash.

Uses.— It is not employed in medicine in this country. As a substitute for

nitrate of potash, it is used in the manufacture of nitric and sulphuric acids. It

is employed by fire- work makers ; and also as a manure, especially for wheal.

[Journal of tJie Royal Agricultural Society of England, for 1840 and 1841.)

6. SO'DiE PIIOSTHAS, L. E. D. (U. S.)—PHOSPHATE OF SODA.

History.—This salt was long known before its true nature was understood.

In 1737, Mellot found it in the urine. It has been known by various names, such

as Alcali Minerale and Sal Mirahile Perlatum. In the shops it is sold as Tas'£-

less Purging Salts. Dr. Turner calls it Triphosphate of Soda and Basic Water.

It is sometimes termed the Rhombic Phosphate of Soda, and not unfrequently

Neutral Pliosphate of Soda.

Natural History.—Phosphate of soda occurs in both kingdoms of nature.

«t. In the Inorganized Kingdom.—It is a constituent of some mineral waters, viz. those of

Stcinbad at Toplitz, of Geilneu, Fachingen, Sellers, and Neundorf. (Gairdncr, On Mineral

Springs, p. 19.)

/3. I.\ THE Organized Kingdom.—It is a constituent of some animal fluids, as human urine.

Preparation.—The Edinburgh and Dublin Colleges give each a formula for

its preparation. The London College admits it as an article of the Materia

xMedica ; that is, to jje bought ready prepared.

The Edinburgh College orders of Bones burnt to whiteness, IIix. ; Sulphuric Acid, Oij. and

f3iv.; Carbonate of Soda, a sufficiency; Pulverize the bones and mix ihcm with the acid; add

gradually six pints of water; digest for three days, replacing the water which evaporates; add

six pints of boiling water, and strain through strong linen
;
pass more boiling water through

the mass on tlie filter till it comes away nearly tasteless. Let the impurities subj-ide in the

united liquors, pour off the clear fluid, and concentrate to six pints. Let the impurities again

settle ; and to the clear liquor, which is to be poured off and heated to ebullition, add carbonate

of soda, previously dissolved in boiling water, until the acid is completely neutralized. Set

the solution aside to cool and crystallize. More crystals will be obtained by successively evapo-

rating, adding a little carbonate of soda till the liquid exerts a feeble alkaline reaction on

[reddened] litmus paper, and then allowing it to cool. Preserve the crystals in well-closed

vessels.

The Dublin College orders of Bone Ashes, reduced to jtowdcr, ten parts ; Sulphuric Acid

of commerce seven parts; and carbonate of soda, dissolved in hot water, eight parts. The
directions for conducting the process are essentially the same as those of the Edinburgh

College.

[The directions of the U. S. P. are similar to those of the Edinburgh College.]

The products obtained by the mutual reaction of sulphuric acid and bone-ash

are sulphate of lime and superphosphate of lime; the latter remains in solution,

while the former is, for the most part precipitated. On the addition of carbonate

of soda to the liquor, phosphate of soda is formed in solution, subphosphate of

lime is precipitated, and carbonic acid gas escapes. A slight excess of carbonate

of .soda promotes the formation of crystals of phosphate.

Properties.—This salt crystallizes in oblique rhombic prisms, which are

transparent, but by exposure to the air effloresce and become opaque. Their

taste is cooling saline. They react feebly on vegetable colours like alkalis. When
heated, they undergo the watery fusion, give out water, and form a white mass

cu.\\ed pyrophosphate of soda : at a red heat this melts info a transparent glass,

40*
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called meta'phos'phate of soda. The crystals of phosphate of soda require, for

iheir solution, four limes their weight of cold or twice their weight of hot water:
they are nearly insoluble in alcohol.

Characteristics.—The presence of soda in this salt is known by the tests for this

base before mentioned (p. 464). The phosphoric acid in it is recognised as fol-

lows : a solution of the phosphate throws down a white precipitate with acetate

of lead, as well as with chloride of barium: the precipitate in both cases is a

phosphate, and dissolves in nitric acid without effervescence: with nitrate of
silver, the phosphate of soda occasions a yellow precipitate (subsesquiphosphate

of silver, called by Graham tribasic phosphate of silver) soluble both in nitric

acid and ammonia : pyrophosphate of soda, obtained by heating the phosphate,

produces, with nitrate of silver, a while precipitate (neutral phosphate of silver ;

pyrophosphate of silver ; dipyrophosphate of oxide of silver) : hydrosulphuric acid,

as well as the hydrosulphates, occasion no change in a solution of phosphate of

soda. Phosphate of soda fuses upon charcoal, in the outer flame of the blowpipe,

and becomes distinctly crystalline upon cooling.

Composition.—The following is the composition of this salt :

—

Atoms. Eq. Wt. Per Cent. Benelias.

Soda 1 32 17-73 1767
rhosphoric Acid 1 3(5 19-94 \20-33
Water 12i 112-5 C2-33 62-00

Crystallized Phosphate Soda 1 180-5 lOOOO 100 00

By Graham, (ihe equivalent of phosphorus is, according to Graham, 31-44.)

Turner, and some other chemists, the equivalent weight of phosphoric acid is

assumed to be about double (viz. 71-44) that which I have adopted. On this

hypothesis, the above salt contains 2 equivalents of soda, and 25 equivalents of

water. Of this quantity of water, 1 equivalent is assumed to be basic, and the

remaining 24 equivalents to be water of crystallization : so that the following is

the constitution of the salt : HO, 2 NaO, P^ 0« + ^4 HO.
Impurity.—As met with in commerce, this salt i^ usually tolerably pure.

Exposed to the air it slightly effloresces. It is totally dissolved by water, but not by alcohol."

What is thrown down from the solution by chloride of barium is white: the precipitate by nitrate

of silver is yellow, unless the phosphate has been previously made red hot Both precipitates are

soluble in nitric acid. Ph. Land.

If the precipitate caused by the chloride of barium be not totally soluble in

nitric acid, a sulphate is present. If that caused by nitrate of silver do not

entirely dissolve in nitric acid, a chloride is present.

"An efflorescent salt: 45 grains dissolved in two fluid ounces of boiling distilled water, and
precipitated by a solution of .50 grains of carbonate of lead in a fluid ounce of pyroligneous acid,

will remain precipitable by solution of acetate of lead." Ph. Ed.

Physiological Effects.— In doses of an ounce, or an ounce and a half, it

acts as a mild antiphlogistic purgative, like sulphate of soda. In small and con-

tinued doses it has been used with the view of altering the composition of the

blood, and of promoting the deposition of phosphate of lime in the bones.

Uses.—As a purgative it is employed in the diseases of children and delicate

persons, in preference to other saline substances, on account of its slight taste

and mild action on the stomach. It is well adapted for febrile and inflammatory
disorders.

It is one of the substances which have been employed in cholera, to restore to

the blood its deficient saline matters. (Dr. O'Shaughnessy, Report on the Chemi-
cal Pathology of the Malignant Clwlera, p. 54.) On account of the phosphoric

acid which it contains it has been supposed to be particularly applicable in those

diseases in which there is a deficiency of phosphate of lime in the bones. It has

also been administered in diabetes.

Administration.—As a purgative it is given in doses of from six to twelve
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drachms. It is best taken in broth or soup. As an alterative the dose is one or

two scruples three or four times a day.

SOLUTIO SODiE PIIOSPHATIS, E. Solution of Phospkate of Soda. (Phosphate

of Soda, [free of efllorescence,] grs. clxxv. ; distilled Water, f3viij. Dissolve the

salt in the water, and keep the solution in well-closed bottles.)—Used only as a

lest (see Litliargyrum^ Plumbi Acetas, Plumbi Carhonas, and Magriesice Sulphas).

7. SODiE CAR'BONAS, (U. S.)-CARBONATE OF SODA.

History.—This salt, as well as the sesquicarbonate of soda, was probably

known to the ancients under the term of vjtpov or nilrum. (Vide Potasses Nitras^

p. 442 ; also Sodce Sesquicarbonas.) The Salt Alkali^ or Sagimen Vitri of

Geber (Inve?it. of Yerity^ ch. iv.; and Search of Perfection^ ch. iii.) was a car-

bonate of soda : the word Sagimen is a corruption of the Hindoo term Sajjiloon.

(Dr. Rdyle, Essay on Hindoo Medicine^ p. 41.) In modern times this salt has

had various appellations, such as Mild Mineral ov Fossil Alkali, Aerated Mineral
Alkali, Subcarbonate of Soda, and JSitrum Carbonicum.

Natural History.—This salt is peculiar to the inorganized kingdom.

It is found in crysLils, or in the form of an efflorescent powder, in several parts of the world.

Accordins^ to Klaproth (Dr. Thomson, Outlines of Mineralogy, vol. i. p. 96.) it occurs at Dcbre-
zin, in Hiing-ary, and Montcnuovo, near Naples. Beudant (Necker, in his Kegne Mineral, t.

2°"*, p. 667), has analyzed three native carbonates of soda; one from Lac Blanc, in Flungary ; a

second from E^ypt; and a third from Vesuvius. Carbonate of soda is a constituent of some
mineral waters, which are in consequence, termed alkaline, or when they also contain a large

excess of carbonic acid, acidulo alkaline. (See pp. 258 and 261.)

Preparation.—It may be procured from Barilla, from Kelp, or from Salpliate

of Soda.

1. Preparation of Barilla.—The substance called Barilla, [SodcB Carbonas ve-

nale. Barilla, D.) is an ash usually obtained by the combustion of plants belonging

to the order Chenopodiacece ; as the Salsolas, Salicornias, and Chenopodiums.
These are cultivated on the coasts, and when ripe are cut, dried, and burned in

heaps : the resulting ash is barilla. It is a hard grayish or bluish mass, not deli-

quescent, having an alkaline acrid taste, and a peculiar odour. It consists of
Carbonate and Sulphate of Soda, Sulphuret and Chloride of Sodium, Carbonate

of Lime, Alumina, Silica, Oxide of Iron, and Carbonaceous matter which has
escaped combustion. The carbonate of soda is produced by the decomposition of

the oxalate and other organic salts of soda contained in the plants before combus-
tion. Several varieties of barilla are known in the market : they are distinguished

by the names of the places from whence they are imported ; namely, the Grand
Canary and Teneriffe Islands, Alicant, Sicily, Carthagena, and the East Indies.

Canary Barilla is procured from Salsola Kali; (Loudon, Encyclopcedia of
Agriculture^ Alicant Barilla {^Soda Hispanica ; Soda Alicantina) is obtained

from Salsola sativa, Chenopodium setigerum, and other species. (Lagasca,
quoted in De CandoUe's Phys. Veg. p. 388.) It yields from 25 to 40 per cent, of

carbonate of soda. Sicily Barilla is procured principally from Salsola sativa:

it furnishes, according to Fee, {Cours d'Hist. Nat. t. 2"^, p. 498.) 55 per cent, of
carbonate of soda. Of the French Barillas two only eJeserve notice ; namely,
that of Narbonne, obtained from Salicornia herbacea, and which yields 14 or 15
per cent, of carbonate ; and that of Aiguemortes, called Blanquette, and which
contains from 3 to 8 per cent, of alkaline carbonate.

The importation of barilla has very much fallen off of late years, in conse-

quence of the extraction of carbonate of soda from the sulphate of soda. In 1827
the quantity imported was 326,239 cwts. ;* whereas, in 1840, it was only 284
tons. (7Va<fc iisi, Jan. 5, 1841.)

> A Oeneral Statement of the Imports and Expert*, printed by order of the House of Commons, S4th Feb. 1839.
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^. Preparation of Kelp.—Kelp, (called by Hie French Varec or Normandy
Soda) is procured by the combustion of cryptogamic plants of the order AlgacecB.

According to Dr. Greville {AlgcB BritanniccB^ p. xxi.), the species most valued

for this purpose are Fucus vesiculosus nodosus and serratus^ Laminaria digi-

tata (see fig. 47, p. 231) and bullosa^ Himanihalia lorea^ and Chorda Filum.
These are burned in coffers of stone or in kilns. About 24 tons of sea-weed are

required to produce one ton of kelp. (Maccu I loch's Weatern Islands^ vol. i. p.

123.) The resulting ash is kelp. As met with in commerce, it consists of hard,

dark gray or bluish masses, which"have an acrid caustic tastp, and are composed
of Chloride of Sodium, about five per cent, of Carbonate of Soda, (formed by the

decomposition of the oxalate and other organic salts of soda,) Sulphates of Soda
and Potash, Chloride of Potassium, Iodide of Potassium or Sodium, and Liso-

luble and Colouring Matters. By digesting kelp in a small quantity of water,

and filtering and evaporating the solution, crystals of carbonate of soda may be

procured. But as this salt can be procured at a lower price and of finer quality

from artificial soda, kelp is now of little value as a source of soda. In the Orkney
islands, about 20,000 persons were, a few years since, occupied in the manufac-
ture of kelp. (Greville, op. cii(.)

3. Preparation of Soda-Asli from Stilpliatc of Soda.—The principal manufacto-

ries are situated in the northern parts of the kingdom, and are conducted on a

most extensive scale. The process adopted varies in some of its details in diffe-

rent places.

The sulphate of soda employed is, in part, obtained from manufacturers of

chloride of lime, who procure a considerable quantity in the process for genera-

ting chlorine. But the greater part of it is made expressly, by adding sulphuric

acid to common salt (chloride of sodium). The hydrochloric acid gas evolved in

this process is highly injurious to vegetable and animal life,* and various contri-

vances have been resorted to, to prevent its escape into the atmosphere, as by
absorbing it by water or lime. The sulphate of soda, reduced to powder, is

usually decomposed by mixing it with an equal weight of ground chalk and half

its weight of small coal ground and sifted, and heating the mixture in a very hot

reverberatory furnace. During the operation it is frequently stirred. The
product has a dark gray or blackish appearance, and is called British Barilla or

Ball Alkali.

It consists of carbonate of soda and oxisulphuret of calcium. During the

operation carbonic oxide gas escapes. The following diagram explains the re-

actions :

—

MATERIALS. COMPOSITION. PRODUCTS.

9 eq. Carbon .. . 54 — —^sw 10 eq. Carbonic

^-t::^::^^^ Oxide 140

f 1 eq. Carbonic j 1 eq. Carbon

I
Jicid 22 ) 2 eg. Oxygen 16

o r.v,„n, ^^f.\'i,eq. Carbonic Acid 44
3 ''^- ^^^^^ ^-^^1

o ' Lime 56 \
'^ ^^^ ^^y-^"" ^^

I

^ ^1' -^""^ • • • ^^{^ eq. Calcium 40

\^\ eq. Lime 28 • /'"""'
'

•'•'•.^ 1 eq. Lime 28

2 eq. Sulphate t 2 eq. Sulphuric « 6 eq. Oxygen 48 -

—

^-t
'""

2 eq. Sulphuret
Soda 144 < Acid 80 ^ 2 c//. Sulphur 32 '••. Calcium 72

( 2 eq. Soda 64 ^2 eq. Carbonate
Soda 103

348 348

By theory, the ball alkali should contain about 30 per cent, of carbonate of

soda; but the quantity is in general only 22 per cent.

Ball alkali is lixiviated with water, and the carbonate of soda thereby separated

from the more difficultly soluble oxisulphuret of calcium. The solution, by

evaporation, yields a dark crystalline mass, composed of carbonate of soda,

» See p. 265 et spq.—A vrry humorous account of the unpleasant pffncta of this gas is contained in the report

of a trial at Lancaster, March 21, 1838, the Queeu v. Airey, in the Times newspaper.

O
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caustic soda, and some suiphuret of sodium. This is roasted in a reverberatory
furnace, to get rid of the sulphur. Or it is calcined with saw-dust. The pro-

duct is called soda-ash or soda-salt, and contains about 50 per cent, of alkali.^

Purification.—The London and Dublin Colleges give directions for the puri-

fication of the impure carbonate of soda of commerce.

T!ie London College orders of impure Carbonate of Soda, lb. ij. ; Distilled Water, Oiv. Boil
the impure carbonate of soda in the water, and strain it wliile hot. Lastly, set it by, that crys-
tals may be formed.

The Dublin College directs Carbonate of Soda to be prepared from Barilla, in tlie same way.
The operations are to be repeated until the crystals are sufficiently pure.

On the large scale, crystallized carbonate of soda is obtained from soda-ash by
lixiviating the latter with water, straining the solution, and evaporating. The salt

is usually crystallized in iron pans.

Properties.—Carbonate of soda usually forms large crystals, which are oblique

rhombic prisms. They are transparent, and have a cooling alkaline taste. By

Fig. 73.

Fig. 74.

Crystal reduced in height.

Ordinary Crystal.

exposure to the airtthey effloresce. When heated they undergo the watery

fusion, and give out their water of crystallization ; at a red heat the whole of the

water is expelled. Carbonate of soda is insoluble in alcohol. It dissolves in twice

its weight of water at 60°, and in less than its own weight at 212° F. The solu-

tion reacts as an alkali on vegetable colours.

Characteristics.—As a carbonate it is known by the tests for this class of salts

already stated (vide p. 310). From the bicarbonate it is distinguished by the

brick-red precipitate which it throws down with bichloride of mercury. Sulphate

of magnesia causes a white precipitate with it. As a soda-salt it is recognised

by the tests for this class of salts already stated (p. 464).

Composition.—The perfect crystals of the ordinary carbonate of soda of com-

merce have the following composition :

—

.^toms.

Soda 1

Carbonic Acid 1

Water 10

Eg. Wt.

.. 32 .

Per Cent. Klaproth.

. 22-25 2-2

. 15-25 IB
. 62-5 62

Crystallized Carbonate of Soda 144 100-00 100

Impurity.—The ordinary impurities of this salt are sulphates and chlorides.

These are detected as follows :—Supersaturate with nitric acid, and then add, to

separate portions of the diluted solution, chloride of barium and nitrate of silver :

if the first occasion a white precipitate it indicates the presence of a sulphate ; if the

> For farther details consult Dumas, TraiU de Chimie, t. ii. ; Graham, Elements of Chemistry ; Brande,
Manual of Chemistry ; Duncan, Edinburgh Dispensatory ; and Ure's Dictionary ofJirta.
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«

second also produce a white precipitate, soluble in ammonia, but insoluble in nitric

acid, it shows the presence of a chloride.

When freshly prepared it [Crystallized Carbonate of Soda] is translucent, but in an open ve?-

sel it in a short time falls to powder. It is totally soluble in water, but not ut all in alcohol. It

alters the colour of turmeric like an alkali. Ph. L.

"A solution of 21 grains in a fluid-ounce of distilled water, precipitated by 19 grains of ni-

trate of baryta, remains precipilable by more of the test; and the precipitate is entirely soluble

in nitric acid. Little subject to adulteration." Fh. Ed.

Physiological Effects.—Carbonate of soda is less acrid, and has a milder

and less unpleasant taste, than carbonate of potash ; but in other respects the

effects of these two salts on both vegetables and animals are the same.

Uses.—Carbonate of soda is used in the same cases as carbonate of potasi),

over which it has the advantage of a less disagreeable taste. Fourcroy imagined

that, as soda is contained in animals in larger proportion than potash, it was a

better agent for medicinal use. Experience, however, has not confirmed this opi-

nion, but has proved the reverse ; for both Sir G. Blane^ and Mr. Branded state

that they obtained beneficial effects, in calculous complaints, from the use of pot-

ash, where soda failed to give any relief. Sir G. Blane accounted for this by
assuming that soda becomes applied to the purposes of the economy before it

reaches the kidneys, whereas potash is carried to these organs in order to be

thrown out of the system.

Adjiinistration—Crystallized carbonate of soda is exhibited in doses of froni

ten grains to half a drachm or a drachm. It is sometimes employed in the manu-
facture of the effervescing draught.

20 grains of Crystallized ( 9f grs. of Commercial Crystals of Citric Acid,

Carbonate of Soda are < 10| grs. of Crystals of Tartaric Acid,

saturated by about . . ( f3ijs§. of Lemon Juice.

Antidotes.—See Potassa, p. 422.

SODJ] CARBONAS EXSICCATA, L. Sodce Carhonas siccatum, E. D. [Sodce Car-

honas Exsiccatus, U. S.] Dried Carbonate of Soda, Carbonate of Soda, Ibj.

Apply heat to the Carbonate of Soda in a proper vessel until it is dried, and after-

wards heat it to redness. Lastly, rub it to powder, L.—The processes of the

Edinburgh and Dublin Colleges are essentially the same. Fifty-four grains of

this preparation are equal to one hundred and forty-four grains of the crystallized

carbonate. It may be exhibited either in powder or pills. Dose from grs. v.

to3j.

8. SO'DiE SESQUICAR'BONAS, L.—SESQUICARBONATE OF SODA.

In the province of Sukena, near Tripoli, is found a substance which the Afri-

cans call Trona—a word from which are probably derived the terms virpov,

nitrum, and nitron. (Vide Fotassce Nitras and Sodce Carbonas,) But the

analyses of Klaproth, {Beitrage^ iii. 83.) Phillips, (^Quarterly Journal of Science^

vol. vii. 297.) and Beudant, (Quoted by Necker, Regne Mineral, ii. 668.) show
that the proportion of carbonic acid which it contains is that of a sesquicarbonate.

From the analysis of MM. Mariano de Rivero and BoussingauU {A7in. de Chim.
et Plnjs. xxix. 110.) it appears that the substance termed Urao, and which occurs

at the bottom of a lake at Lagunillas, near Marida, in South America, has a simi-

lar composition. (For an account of this lake, see Quarterly Journal of Science,

vol. i. p. 188.)

The white powder sold in the shops of this country for making Soda Poiv-

ders, and which is denominated Carbonate, Bicarbonate, or Sesquicarbonate of

Soda (Sodce Sesquicarbonas, Ph. L.) consists either of bicarbonate of soda or of

* Transactions ofa Society for the Improvement of Med. and Chirur. Knowledge, iii. 347.
a Quarterly Journal of Science, vol. vi. p. 205.
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a mixture of carbonate and bicarbonate of soda, in varying proportions. The lat-

ter two substances may be delecled as follows:—Wash the so-called sesquicar-

bonate with a small quantity of distilled water, and filler: the soluVion usually

contains carbonate of soda (known by its throwing down a brick-red precipitate

on the addition of a solution of bichloride of mercury)—while there remains on
the filler bicarbonate of soda (recognised by its causing a white precipitate, or a
slight milkiness or opalescence with a solution of bichloride of mercury). Some-
times the substance sold as sesquicarbonate of soda (For farther details, see Salce

Bicarbo7ias.) ^conslsts wholly ot bicarbonate.

The composition of native crystallized sesquicarbonate of soda is as follows:

—

p,,fjjl

Jitoms.

J ...

Eq. m.

.... 32 ....

.... 33

.... 18

.... —r ....

Per a.

. . . 38-55 .

.

. . . 39-70 .

.

. . . 21-69 .

.

Boussingault.

Urao.
38 62 ....

Klaproth

TroRH.
. . . 37-0

Pnrhnnir Arid ]i .

.

40 13 .... . . . 38-0

SijIpliateSoda ... 25

Native Sesquicarbonate Soda 1 83 10000 99-99 1000

Like the so-called hydrated sesquicarbonate of ammonia (pp. 292 and 293) it

is probably a double salt, composed of one equivalent of the carbonate and one
equivalent of the bicarbonate of soda.

9. SO'D^ BICAR'JBONAS, E. D. (U. S.)—BICARBONATE OF SODA.

History.—This salt was discovered by Valentine Rose. In some works it is

termed Natron Carbonicum perfecte saturatum seu acidulum. Alone or mixed
with carbonate of soda it constitutes the Sodce Sesquicarbonas of the London
Pharmacopoeia,—the Carbonate or Bicarbonate of Soda of the shops.

Natural History.—It is a constituent of the mineral waters called acidulo-

aJkaline^ as those of Carlsbad and Seltzer (see pp. 276 and 279).

Preparation.—All the British Colleges give formulae for the preparation of bi-

carbonate or sesquicarbonate of soda.

The London College orders the sesquicarbonate lo be prepared with Carbonate of Soda, Ibvij.;

Distilled Water, Cong. j. Dissolve the Carbonate of Soda in the water, and strain ; then pass

Carbonic Acid into the solution to saturation, that the salt may subside. Wrapped and pressed

in cloth, dry this with a gentle heat.

The Edinburgh College orders the bicarbonate to be prepared as follows:—Fill with fragments

of marble a glass jar, open at the bottom and tubulated at the top ; close the bottom in such a
way as lo keep in the marble without preventing the free passage of a fluid ; connect the tubula-

ture closely by a bent tube and corks with an empty bottle, and this in like manner with another

bottle filled with one part of Carbonate of Soda, and two parts of Dried Carbonate of Soda, well

triturated together ; and let the tube be long enough to reach the bottom of the bottle. Before

closing the last cork closely, immerse the jar to the top in diluted muriatic acid contained in any
convenient ve.s.sel ; when the whole apparatus is thus filled with carbonic acid gas, secure the

last cork tightly, and let the action go on till next morning, or till gas is no longer absorbed by
the salt. Remove the damp salt which is formed, and dry it, either in the air without heat, or at

a temperature not above 120°.

The Dublin College orders of Carbonate of Soda, two parts ; Water, Jive parts. Dissolve. Let
the liquor be exposed in a suitable apparatus to the stream of Carbonic Acid Gas, which escapes

during the solution of white marble in diluted Muriatic Acid, until it shall have ceased to absorb

gas, and let it rest until crystals form : then, with a heat not exceeding 120°, let the liquor evapo-

rcvte and crystals be formed by cooling ; these arc to be mixed with the former, dried and pre-

served in a close vessel.

[The mode of preparing this salt, according to the U. S. P., is the following : Take of Carbo-

nate of Soda, in crystals, a convenient quantity. Break the crystals in pieces, and put them into

a wooden box, having a transverse partition near the bottom pierced with numerous small holes,

and a cover which can be tightly fitted on. To a bottle having two tubulatures.and half filled with

water, adapt two tubes, one connected with an apparatus for generating Carbonic Acid and ter-

minating under the water in the bottle, the otlier commencing at the tubulature in which it is in-

serted, and entering the box by an opening near the bottom, beneath the partition. 'J'Jjcn lute all

the joints, and cause a stream of Carbonic Acid to pass through the water into the box, until the
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Carbonate of Soda is fully saturated. Carbonic Acid is obtained from marble by the addition of
dilute Sulphuric Acid.

This process is the one adopted in Pliiladelphia and is " economical, efficient, and to be relied
on."

—

Report of Committee of Philadelphia College of Pharmacy.]

"In the manufacture of this bicarbonate for the purpose of commerce, 160 lbs.

of carbonate may be dissolved in 13 gallons of water, and carbonic acid thrown
into the solution in a proper apparatus. The bicarbonate falls, as it forms, to the
amount of about 50 lbs., and being separated from the solution, may be conve-
niently dried by pressure in an hydraulic press. A fresh portion of carbonate is

dissolved in the mother liquor, and the operation repeated as before." (Brande,
Manual of CJiemistr'rj^ 5th edit. 1841.)
The carbonic acid used in this process is usually procured artificially, by the

action of diluted sulphuric acid on carbonate of lime. In some countries, how-
ever, it is obtained from natural sources; as at Vichy, where it is collected from
the mineral waters.*

Smith''s process (the one stated to be that of U. S. P.) for the preparation of
bicarbonate of soda consists in placing the ordinary carbonate of soda in a box,
and surrounding it by an atmosphere of carbonic acid gas under pressure. As the

bicarbonate combines with much less water of crystallization than is contained in

the carbonate, a considerable portion of water is liberated, which, saturated with

part of the salt, is allowed to drain off: when the gas ceases to be absorbed, the

salt is taken out and dried. On examination it is found to have retained the ori-

•ginal form of the pieces ; but they have become of a porous and loose texture, pre-

senting the appearance of numerous crystalline grains, aggregated together, and
having a snow-white colour,^

At Glasgow, sesquicarbonate [bicarbonate?] of soda is prepared by exposing
the carbonate, dry, and in powdejr, to an atmosphere of carbonic acid gas: it ab-

sorbs the requisite quantity to be converted into a sesquicarbonate. (Dr. T.
Thomson, Athenceum for 1840, p. 771.) In the London Pharmacopceia for 1809,
it was ordered to be prepared by adding the hydrated sesquicarbonate of ammo-
nia to a solution of carbonate of soda, and applying a heat of about 100° F., to

drive off the ammonia : the solution is then to be set aside to crystallize. The
proportions of the ingredients employed were a pound of carbonate of soda, three

ounces of sesquicarbonate of ammonia, and a pint of distilled water. Winckler
(^Lehrb, d. Pharm. Chemie^ 1^'Th. S. 292.) directs 4 parts of crystallized carbo-

nate of soda, I5 parts of sesquicarbonate of aranjonia, and ]0 parts of water.

The proportions ordered by MM. Henry and Gmbourt (Pharm. Raisonnee^ t.

2nde^p^ 409, ed. 2°'^^.) are 6 parts of the crystallized carbonate of soda, 2 parts of
sesquicarbonate of ammonia, and 4 parts of water.

Properties Perfect crystals of bicarbonate of soda are, according to Dr.

Thomson ,
(C/iem. of Inorg. Bodies, vol. ii. p. 54.) oblique rectangular prisms.

As usually met with, this salt constitutes a white crystalline mass, or a whitish

powder. In the latter state it is usually contaminated with a small portion of the

carbonate. The taste of this salt, and its reaction on vegetable colours, are slightly

alkaline. By exposure to the air it effloresces superficially. When heated it

evolves carbonic acid and water, and becomes the anhydrous carbonate. It dis-

solves in 13 parts, according to Rose, or 8 parts, according to Berthollet, of cold

water. By heat the solution loses first one quarter, and subsequently one-half of

its carbonic acid.

Characteristics.—To recognise the carbonic acid and soda of this salt, the tests

are the same as before described (vide p. 464) for the carbonate of soda. From
the latter salt the bicarbonate of soda is distinguished by its more difficult solu-

* For a description and sketch of the apparatus used in the collection of the gas by D'Arcet, see Diet, de
tJndust. 3me. t. p. (Jl.

a Journ. of the Philadelphia College of Pharm.\o\. i., quoted by Dr. Bache, in the United States Dispensatory.
For a sketch of the apparatus employed by Soubeiran, in performing Smith's process, see his J^ouv. Traiti de
Pharm, t. 2rae, pp. 289 and 284, 2nde ed. Paris, 1840.
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bility in water, by its causing neither a brick-red precipitate with the bichloride

of mercury, nor a while precipitate with the sulphate of nnagnesia of the shops.

Composition.—Crystallized bicarbonate of soda has the following composi-
tion :

—

Moms. Eg. Wt. Per Cent. Rose. Berthollet. Birard.
Soda 1 32 3404 37 3175 29-85
( 'arboiiic Acid 2 44 46t0 49 44 40 49 93
Water 2 18 1914 14 23-85 20 20

Crystallized Bicarbonate of Soda 1 94 99-98 100 100 00 100-00

According to Dr. Thomson [First Principles of Chemistry^ vol. ii. p. 268.) this

salt contains only one equivalent of water of crystallization.

Purity.—When quite pure, tliis salt occasions no precipitate with bichloride of

platinum, perchloric acid, or tartaric acid, by which its freedom from potash is

demonstrated. When supersaturated with pure nitric acid, it gives no precipitate

with either chloride of barium or nitrate of silver, by which the absence of sulphates

and chlorides is shown. Lastly, it occasions a white precipitate or opalescence,

with bichloride of mercury, by which the freedom from a simple or mono-carbonate
is shown.

It is totally dissolved- by water. Neitljer chloride of platina nor sulphate of magnesia, unless

heated, throws down any thing from this solution. By a strong fire it is converted into anhydrous
carbonate of soda. Ph. Lond.

" A solution in 40 parts of water does not give an orange precipitate with solution of corrosive

sublimate." Ph. Ed.

Physiological Effects.—The effects of this salt are analogous to those of
bicarbonate of potash, than which it is regarded as having a somewhat less dis-

agreeable taste and a slighter local action. It is less caustic and irritant than the

carbonate of soda. • Its remote or constitutional effects are analogous to those of
the caustic alkalis. (Vide Potassa^ p. 424.)

Uses.—It is employed as an antacid^ in those forms of dyspepsia which are

attended with an inordinate quantity of acid in the stomach ; as a lithontriptic, in

those kinds of lithiasis which are accompanied with an excessive secretion of uric

acid and the urates; as a resolvent or alterative^ in certain forms of inflammation,,

in glandular affections, in syphilis, and scrofula ; and as a diuretic^ in some drop-

sical complaints. (See Potash^ p. 424, and Carbonate of Soda ^ p. 475.)

The principal consumption of bicarbonate of soda [Sodce* Sesquicarbonas, Ph.
L.) is in the preparation of the effervescing draught, soda-powders, and Seidlitz

powders : in these the bicarbonate is mixed with a vegetable acid (either citric or

tartaric, usually the latter). Taken in a state of effervescence, a solution of this

kind is an agreeable and refreshing drink for allaying thirst, checking sickness,

and diminishing febrile heat, as I have before mentioned. (See pp. 312, 367, and
370.) The resulting soda-salt (tartrate or citrate) undergoes a partial digestion in

its passage through the system, and is converted into carbonate, which is found
in the urine. Hence, therefore, these effervescing preparations may be employed
as diuretics and lilhontriptics, instead of the simple carbonate or bicarbonate of
soda, than which they are more agreeable. On the other hand, they are highly

objectionable, and are to be carefully avoided, in the treatment of phosphalic de-

posits in the urine. Alluding to these cases, Dr. Prout^ observes, " were 1 required

to name the remedy calculated to do the most mischief, I should name the common
saline draught, formed of potash or soda, and some vegetable acid."

Administration.—The dose of this salt is from ten grains to a drachm. In

the preparation of effervescing draughts, a scruple of the powder sold in the shops
as bicarbonate of soda [Sodce Sesquicarbonas, Ph. L.) usually requires about 18

' Inquinj into the J^ature and Treatment of .Sections of the Urinary Organs, 2d ed. p. 145.

VOL. I. 41
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grains of crystallized tartaric acid, or about 17 grains of the ordinary crystals of

citric acid, or four fluid drachnDs of lemon juice, to saturate it.

1. PCLVERES EFFERYESCENTES, E. Effervescing Powders. (Tartaric Acid, 3j. ;

Bicarbonate of Soda, gj- and grs, liv. ; or Bicarbonate of Potash, 3j. and grs. clx.

Reduce the acid and either bicarbonate separately to fine powder, and divide each
into sixteen powders; preserve the acid and alkaline powders in separate papers

of different colours.)—The soda powders of the shops consist of 30 grains of

bicarbonate of soda, contained in a blue paper, and 25 grains of tartaric acid, in

a white paper. When taken, they should be dissolved in half a pint of water.

The flavour of the solution is improved by adding to the water, before dissolving

the acid, one or two drachms of simple syrup, and either halda drachm of the

tincture of orange-peel, or two or three drops of the essence of lemon. Ginger-

beer powders are made in the same way as soda powders, except that five grains

of powdered ginger and a drachm of white sugar are mixed with the bicarbonate

of soda.

2. SEIDLITZ POWDERS.—These consist of two drachms of Tartarized Soda and
two scruples of Bicarbonate of Soda contained in a blue paper, and half a drachm
of powdered Tartaric Acid in a white paper. These are to be taken dissolved in

half a pint of water, while the liquid is in a state of effervescence. These form

an agreeable and mild aperient. Why they are called Seidlitz powders I cannot

divine, as they have no analogy to Seidlitz water.

t LIIIUOR SODiE EFFERVESCENS, L. Sodce Aqua Effervescens, E. ; Aqua Car-

honatis Sodee Acidula, D. ; Effervescing Solution of Supercarhonate of Soda

;

Soda Water, properly so called. (Sesquicarbonate [Bicarbonate, E.'\ of Soda,

3j. ; Distilled Water, Oj. Dissolve the carbonate in the water, and pass into it,

compressed by force, more carbonic acid than is sufficient for saturation. Keep
the solution in a well-stoppered vessel, L. E.—The process of the Dublin Phar-

macopa3ia is essentially similar, except that carbonate of soda is substituted for

the bicarbonate.)—This solution is employed in the same cases as bicarbonate of

soda. The additional quantity of carbonic acid contained in it renders it more
agreeable, and not less effectual, as an alkaline agent, in its operation on the

system generally. It is employed to counteract or prevent the inordinate secretion

of uric acid and the urates ; but both this and soda-water powders are highly

injurious in phosphatic deposits. (See p. 481.)

The bottled soda water of the shops is in general only carbonic acid water.

(See p. 314.) if, after it has ceased to effervesce, tartaric acid be added, the

effervescence is not renewed unless an alkaline carbonate be present.

Liquor sodce, effervescens may be extemporaneously made, by pouring carbonic

acid water into a tumbler containing half a drachm of bicarbonate of soda.

A fraudulent imitation of soda water is said to have been practised, by adding

a few drops of sulphuric acid to a solution of carbonate of soda in water, and

instantly corking the bottle. The fraud may be detected by chloride of barium,

which throws down a white precipitate insoluble in nitric acid.

4. SOD^ CARBONATIS k^lK, D. Solution of Carbonate of Soda. (Take of Car-

bonate of Soda any required quantity ; dissolve in water, and let the specific gravity

of the liquor be to that of distilled water as 1024 to 1000. A liquor of the same
specific gravity is prepared by dissolving an ounce of crystallized carbonate of soda

in a [wine] pint of distilled water.) Dose from f 3iij. to f 3ij.

5. TROCHISCI SODiE BICARBONATIS, E. Soda Lozenges. (Bicarbonate of Soda,

3j.; Pure Sugar, 3iij' ; Gum Arabic, 3ss. Pulverize them, and, with mucilage,

beat them into a proper mass for making lozenges.) Employed to relieve too

great acidity of stomach.
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POTAS'SiE ET SO'DJE TAR'TRAS, E. Z?.—TARTRATE OF POTASH AND SODA.

(Sodte Potassio-Tartrai, L.) (Sodie el Potnssa; Tarlras, U. 8.)

History.—This salt was discovered by Seignelte, an apothecary at Rochelle,

in 1672, and hence it is frequently termed Seignette's Salt, or Sel de Scignetic.

(Beckmann's Hist, of Invent, vol. iv. p. 616). Me called it Alkaline Salt, Sal

Polychrest, and Rochelle Salt, [Sal Rupellensis), To distinguish it from the sal

poiychrest (sulphate of potash) of other writers, it is sometimes denominated Sal
Polychrestiim Seig7ielti. It is often called Tartarized Soda [Sala Tartarizata

seu ISatron Tartarizatum).

Preparation.—All the British Colleges give directions for its preparation.

The London College orders of Bitarlrate of Potash, powHered, 3xvj, ; Carbonate of Soda,

3xij. ; Boiling Water, Oiv. Dissolve the carbonate of soda in the boiling- water, and add

gradually the bilartratc of potash. Strain the liquor ; then apply a gentle heat until a pellicle

floats, and set it aside that crystals may be formed. The liquor being poured off, dry them.

Evaporate the liquor again that it may yield crystals. [Tlic Formula of the U. S. Pharma-

copoeia is the same.]

The Edinburgh College orders the same quantities.

The Dublin College employs Carbonate of Soda, Jive parts; Bilartratc of Potash, reduced to

the finest powder, seven parts ; Hot Water, ^/iy parts.

In this process the excess of acid in the bitartrale of potash is saturated by the

soda of the carbonate, while the carbonic acid of the latter is disengaged.

Properties—This salt is met with in large, transparent, and regularly-shaped

right rhombic prisms; but curiously enough, the crystals are frequently produced

in halves (as in fig. 76). Their taste is mildly saline and bitter. Exposed to the

Fig. 75. Fig. 76.

/

Prism of Rochelle Salt. Natural Half of ditto.

air they slightly effloresce. When heated they undergo the watery fusion, evolve

their water of crystallization, and are decomposed : the residue consists of char-

coal and the carbonates of potash and soda. They are readily soluble in cold,

and still more so in hot water.

Characteristics.—This salt may be recognised by the shape and size of the

crystals. Sulphuric acid added to the aqueous solution throws down small crys-

tals of bitartrate of potash ; perchloric acid throws down perchlorate of potash :

the chlorides of barium and calcium occasion white precipitates, soluble in excess

of water, and composed of soda, tartaric acid, and, in the one case, baryta, in the

other, lime : bichloride of platinum produces a yellow precipitate of the platinum-

chloride of potassium. Heated with the bichloride of platinum it yields a black

precipitate. Nitrate of silver occasions a white precipitate, (tartrate of silver,)

soluble in excess of water. When heated, Rochelle salt is decomposed, various

volatile substances are evolved, and the odour of caramel is given out (see p. 369).

If the residuum be digested in hydrochloric acid, we obtain a solution of the chlo-

rides of sodium and potassium : the chloride of potassium may be precipitated by
bichloride of platinum, leaving chloride of sodium in solution, which may be

detected by the tests already mentioned for this salt (p. 464).

Composition.—The composition of this salt is as follows:

—
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Moms. Eq. Wt. Per Cent. Schultz. Moms. Eg. Wt

Soda 1 .... 32 .... 10-6 .... 13 3
Potash 1 48 1.5(5 143
Tartaric Acid 2 132 437 413
Water 10 .... 90 .... 298 .... 3M

Tartrate of Potash 1 .... 114
Tartrate Soda 1 98
Water 10 90

Crystl. Tart, of Potash & Soda 1 302 99-7 100-0 1 302

Dr. Thomson (^First Principles, ii. 440.) says, that when the crystals are free

from all adhering moisture, they contain only eight equivalents of water of. crys-

tallization, and their atomic weight is then 264.

Physiological Effects.— It is a mild, laxative, cooling salt, very analogous in

its effects to the tartrate of potash. Sundelin [Haiid. d, Heilmittellehre.) says it

is uncertain as a purgative, sometimes failing, at o'thers acting very slowly, but

strongly, and with violent abdominal pain. He thinks it may be completely

replaced in practice by a mixture of magnesia and sulphate of magnesia. Like

the other vegetable alkaline salts, it undergoes partial decomposition in the sys-

tem, and is converted into the carbonate, in which state it is found in the urine.

Hence its use should be carefully avoided in persons suffering with phosphatic

deposits in the urine.

Uses.— It is commonly employed as a mild aperient for females and other deli-

cate persons. It may be used with advantage by those who are subject to ex-

cessive secretion of uric acid or the urates.

Ad5iinistration.— It is given in doses of from 3ij. to 5vj. or Sj- It should be

exhibited largely diluted with water. A very convenient mode of exhibition is

in combination with bicarbonate of soda and tartaric. acid in an effervescing con-

dition (vide Seidlitz Powders, p. 482).

11. SO'DuE ACE'TAS, L. D.—ACETATE OF SODA.

History.—This salt was first described by Baron, in 1747 (Thomson's Che-

mist, of Inorg. Bod. vol. ii. p. 464.) ; but according to Dulk [Die Preuss. Pharm.
ilbers. u. erlaut.) its real discoverer was F. Meyer, in 1677. It was formerly

called Terra Foliata Tartari Crystallisata, or Terra Foliata Mineralis.
Preparation—The preparation of acetate of soda by manufacturers of pyro-

ligneous acid has been before described (see p. 355).

The Dublin College orders it to be prepared by saturating Carbonate of Soda with Distilled

Vinegar. The filtered liquor is to be evaporated until it has attained the ep. gr. of ]'276. By
cooling, crystals are formed, which arc to be cautiously dried and kept in a close vessel.

Properties.—This salt crystallizes in oblique rhombic prisms. Geiger (Handh.
d. Pharm. 1 Bd. 150, 3 Aufl.) says that a saturated solution of this salt does not

readily crystallize when cooled in a tall glass vessel, unless some pointed or

angular body be introduced. Its taste is cooling, saline, and bitterish. Exposed

to the air, at ordinary temperatures, the crystals undergo little change; but in

dry and warm air they effloresce and become anhydrous. When heated they

first undergo the watery fusion, then give out their water of crystallization, and

afterwards undergo the igneous fusion. At a red heat they are decomposed, and

yield as a residue, a mixture of charcoal and carbonate of soda. They are solu-

ble in about three parts of cold water ; and are slightly soluble in alcohol.

Chai-acteristics.—As an acetate it is recognised by the tests before mentioned

(p. 355) for this class of salts. That the base is soda is shown by the characters

already described (p. 541) for the soda .salts.

Composition.—The following is the composition of this salt :

—

Moms, Eq. Wt. Per Cent. Berzelius.

Soda 1 32 23-36 22-94

Acetic Acid 1 51 37-22 3695
Water 6 54 30-41 40 11

Crystallized Acetate of Soda 1 137 99-99
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Purity.—It should be white and perfectly neutral to test-papers (litmus and
turmeric). The presence of sulphuric acid may be recognised by chloride of

barium, which occasions, with this acid, a white precipitate insoluble in nitric

acid. If nitrate of silver cause a white precipitate insoluble in both water and
nitric acid, but soluble in ammonia, the presence of a chloride is to be inferred.

Potash may be recognised by the before-mentioned tests for this base (p. i2'S), as

well as by the deliquescence of the suspected acetate.

Physiological Effects.—Acetate of soda operates on the body like acetate

of potash, but is probably somewhat milder in its action.

Uses.— It is rarely employed for medicinal purposes. It may, however, be

used as a substitute for acetate of potash, over which it has the advantage of not

being deliquescent.

In pharmacy and the arts it is largely employed in the manufacture of acetic

acid (vide p. 3o6), and on this account has been introduced into the Pharmaco-
poeia, as the officinal source of this acid.

Administration.—The dose of it, as a diuretic, is from a scruple to two
drachms.

12. SATO.—SOAP.
1. Sapo. Sapo ex olivae oleo et soda confectus, L,—Sapo durus. Spanish or Castile Soap made with olive oil

and soda, £•—Sapo durus, D.—[Sapo, U. S.]

2. Sapo mollis. Sapo ex olivse oleo et potas^a confectiis, ZL.—Sapo mollis. Soft Soap made with olive oil and
potash, £.—Sapo mollis, X>.—[Sapo vulgaris, U. S.J

History.—The Hebrew word Borith^ translated in our version of the Bible

{Jer. ii. 22, and Mai. iii. 2.) Soap, is, by most commentators, supposed to refer

to a plant, or to the alkaline ashes of some plant. Pliny,* who mentions soap,

says it is made of tallow and ashes, ascribes its invention to the Gauls, and adds,

that the Germans employed both thick and liquid soap (hard and soft soap?) In

the excavations made at Pompeii, a complete soap-boiler's shop was discovered,

with the soap still perfect, though it must have been manufactured for more than

1700 years? (Parkes, CAcm. JSssa?/s, ii. 5, 2d ed.)

The term Soap is usually applied to the product of the action of alkalis on

fixed oils and fats ; while the term Plaster is commonly applied to the product of

the action of oxide of lead on fixed oils and fats. The former is frequently

termed a soluble soap, while a plaster is denominated an insoluble soap. The
term soap is also applied to alkaline resinates.

Natural History.—Soap is always an artificial product, unless the sponta-

neous formation of adipocire, from dead animal matter, be considered an excep-

tion to thi.s statement. This substance appears, from the analysis of Chevreul,

to consist of a small quantity of ammonia of potash, and lime, united to much
margaric acid, and a very little oleic acid.

Preparation.—The following is a concise account of the principles of soap-

making :
—" In order to form soap, the oil or fat is boiled with a solution of

caustic potash or soda, till the whole forms a thick viscid emulsion, which can be

drawn out into long clear threads. If not clear, either water or alkali must be

added, according as the turbidity depends on undecomposed oil or on a defi-

ciency of water. When the saponification is complete, the next step is to sepa-

rate the soap from the excess of alkali, the glycerine, and the superfluous water.

This may be efl^ected by boiling down till the alkaline ley becomes very concen-

trated, when the soap becomes insoluble, and rises to the surface. The same
end is attained by adding very strong ley, or common salt, both of which render

the soap insoluble when added in sufficient quantity ; soap being absolutely inso-

luble in alkaline ley of a certain strength, as well as in a saturated solution of

common salt. The separation is known to be complete when the liquid ceases

» Historia J^aturalis, lib. xxviil. cap. 51, ed. Valp. " Fit ex sevo et cinere." "Duobus modis, spissus ac Ii-

quiduB."

41*
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to froth in boiling; and the soap is ladled off into moulds, where it is well stirred,

10 favour the separation of the liquid, which should run off from its surface like

water from fat. The soap brought to this state in the first operation is called

grain soap, from its separating in grainy particles at first. It may be farther

purified by repeating the process of dissolving in alkaline ley, and separating it

by the addition of salt. In this process the impurities subside, and the soap ge-

nerally takes up more water; so that although whiter it is less strong. White
soap, for example, commonly contains 45 to 60 per cent, of water, while grain

soap contains 25 to 30 per cent. No doubt it may be again procured with as

little water as at first; but it is the fluidity caused by ihe additional water that

allows the impurities to subside, and the soap to become white. What is called

marbled soap is grain soap which has not been subjected to purification ; and the

gray, blue, and green colours in it arise principally from the presence of insolu-

ble soaps of oxide of iron or of copper." (Liebig, in Turner's Elements of Che.

mistry, 7th edit. p. ^076.)

Theory of Saponification.—The fixed oils and fats, as they occur in nature,

are for the most part mixtures or compounds of two or more fatty salts. Stea-

rine. Margarine, and Oleine, are the fatty salts of most frequent occurrence.

They are each composed of a sweet basic substance, called Glycerine (C^ H'' O"
+ Aq.), and a fatty acid. Stearine contains Stearic Acid (C^s H^^ 0«) ; while

Margarine contains Margaric Acid (C^^ H^" O^) ; and Oleine, Oleic Acid (C**

Tallow consists chiefly of Stearine with a little Oleine. Olive Oil is composed of Margarine
and Oleine. Almond Oil contains less Margarine than Olive Oil. Palm Oil contains Oleine,

Margarine (?), and about two-thirds of its weight of a white solid fat, which is Palmatine, and
which contains Palmitic Acid.

When the oils and fats are acted on by a solution of the caustic alkali, the lat-

ter unites with the fatty acid, forming a soap, and disengages the glycerine, which
combines with water.

The following diagram illustrates the action of soda on stearine :

—

MATERIALS. PRODUCTS.

4 eq. Soda 128 _____-^ 2 eq. Stearate Soda 1156
I 2 eq. Stearic J9cid 1028— '

J eq. Stearine 1129-^ 2 eq. Water 18 —^2 eq. Water 18

( 1 eq. Glycerine. . 83 1 eq. Glyceri ne 83

J257 1257

In the conversion of resin into soap the phenomena are different. Resins

usually consist of one or more acids, which combine with alkalis to form resinous

salts or soaps. Thus, ordinary Yellow Resin (or Rosin) consists of two acids,

called respectively Pinic and Silvic acids ; and a soda soap made of this substance

would, therefore, be a mixture of pinate and silvate of soda.

Properties.—The consistence, colour, odour, and sp. gr. of soap vary in the

different varieties of this substance. The taste of all is slightly alkaline. All

the alkaline soaps are soluble both in water and alcohol. The substance called

transparent soap is prepared by evaporating an alcoholic solution of pure soap.

When heated, soap fuses, swells up, and is decomposed, leaving a residuum

of charcoal and alkaline carbonate. Most of the acids decompose soap; they

unite with the alkaline base, and separate the fatty acids. The earthy salts (as

sulphate of lime, sulphate of magnesia, alum, &c.) also decompose soap; the

fatty acids unite with the earth to form an insoluble earthy soap, while the alkali

of the soap combines with the acid of the salt. The hardness of sea, spring, and

well water, depends on the earthy salts (principally sulphate of lime), which de-

compose soap (see p. 252) : hence tincture of soap may be used as a test of the

.hardness or softness of common waters. The metallic salts decompose soap, and

give rise to metalline insoluble soaps.
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Characteristics.— Soap may be partly recognised by its physical properties,

especially by its feel, which is so well known that it is usually called soapy.

The solubility of soap in water and alcohol is an imj)ortant character, as well as

its detergent quality, which depends on its power of rendering fatty and other

matters soluble in water. The effect of heat on it also deserves notice : if the

carbonaceous residuum be digested in weak hydrochloric acid, and the solution

filtered and concentrated by evaporation, the nature of the alkaline base may be

ascertained by applying the tests for potash and soda before mentioned (pp. 423
and 464). Lastly, the action of acids and earthy and metallic salts on a solution

of soap, as already noticed, serves to recognise soap.

Varieties.—A considerable number of soaps are met with in commerce. Of
these, however, two* only are employed in medicine, viz., Castile Soap and Soft

Soap.

The soaps of commerce are either hard or soft; the former are prepared with

soda, the latter with potash. This circumstance, therefore, forms the ground of

their division into two classes.

Class 1. Hard or Soda Soaps; Sapo SocUocus: Sapo natriuiis ; Sapo durus

;

Sapo spissus, Pliny?—The qualities of the hard or soda soaps vary according

to the nature of the fatly or resinous matters with which these substances are

prepared.

1. Castile or Spanish Soap; Sapo, L.; Sapo durus, E. D. ; Sapo Hispanicus ; Marseilles

Soap; Olive Oil Soda Soap.—This is prepared wiih olive oil and a solution of caustic soda.

When pure, it has very little odour. It is hard, but in the fresh state may be easily worked
or kneaded between the fingers : by keeping in warm air, it becomes dry and pulvcrizable.

It should not feel greasy, liave a rancid odour, communicate an oily stain to paper, nor be

covered with a saline efflorescence; but should dissolve completely and readily in both water and
alcohol.

Two varieties of it are known in commerce—the white, and the marbled^
et. White Castile Soap,—This is purer than the following variety, but it is a weaker soap (t. e.

it contains more water).

fi. Marbled Castile Soap,—This variety is harder than the white kind. The marbled appear-

ance is produced by adding to the soap, as soon as it is completely made and separated from the

spent ley, a fresh quantity of ley, and immediately after a solution of sulphate of iron. The
black oxide of iron is precipitated, and gives the dark-coloured streaks to the soap. By exposure
to the air, these streaks become red, in consequence of the conversion of the black oxide into the

red or sesquioxide of iron.

2. Almond Soap.—Almond-oil Soda-soap; Sapo amygdalinus, French Codex.—This is the

medicinal soap of the French. It is prepared with ten parts of soap-boilers' ley (a solution of

caustic soda) and twenty-one parts of almond oil. (Soubeiran, Nouveau ,Trait6 de Pharmacie,
t. ii. p. 582, 2"^* edit.) In this country it is used as a toilet soap.

3. Common Soap ; Sapo vulgaris. United States Pharmacopceia ; Sapo sebaceus, Geiger ; Animal-
oil Soda-soap.—This is prepared with tallow and Soda. Two kinds of it are in common use

—

curd soap and mottled soap.

A. White Curd Soap.—This is made with pure or white tallow or curd soap. Windsor Soap
is made with one part of olive oil and nine parts of tallow, and scented.

yg. Mottled Soap.—This is the common or domestic soap. Refuse kitchen grease, called kitchen

stvff, is used in its preparation.

4. Yellow Soap; Rosin Soap; Resin Soda-soap.—This is prepared with tallow, rosin, and
caustic soda. Palm oil is frequently employed in its manufacture.

In addition to the above, there are many varieties of soap, termed Fancy or Toilet Soaps, which
are sold by the perfumers. The patent Silica Soap is hard soap mixed with silicate of soda.

a. Of Soft or Potash Soaps J Sapo potassicus ; Sapo kaliiius ; Sapo mollis ;

Sapo liquiduSy Pliny?—This kind of soap is made with caustic potash and acid

oil or fat.

1. Common Soft Soap.—Sapo mollis, D. ; Animal-oil Potash Soap.—This is prepared with fish

oil, (whale, seal, or cod,) tallow, and potash. Its colour is brownish or yellowish; transparent;

interspersed with white specks or grains of stearic soap formed by the tallow, and which give

to the soap a granular texture, like that of the fig.

* Lintmewfum .Ammonia; (p. 294) is an ammoniacal saponaceous liquid. Linimentum Calcis, heffiafler to be
described, is sometimes termed a calcareous soap (see Calx). Emplastrum Pliimbi has also been called a soap.
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2. Olive-Oil Potash Soap. Sapo mollis, L. E.—Though ordered in the London and Edinburgh
Pharmacopoeias, I have not been able to meet with it; and Messrs. Rowe, soap manufacturers, of
Brentford, inform me they are unacquainted with it.'

CoMrosiTioN.—The following is the composition of several varieties of soap :

—

(See Gmelin's Handbuck cler Chemie.)

OLIVE OIL SODA. SOAP. ANIMAL OIL POTASH SOAP.

Marseilles V\^hite.

Soda 10-241 6
Margaric Acid. . 920

\
pr.

Oleic Acid 59-20,1 ^"

Water 21-31J 34

Marseilles
Marbled.

Foreign
Castile,

verj' dry.

London-made
Castile,

very dry.

Glasgow Soft Soap.

6

64

30

9

76-5

145

]0-5

752

14-3

Fatty Acids 43-7

W^ater 47-3

Animal oil potash / ^q-qOlive oil soda )
jooo(, j^q

soap 5
(Braconnot.) (D'Arcet.)

100

(Thenard)

100-0

(Ure.)

1000

(Ure.) (Ure.)

Purity.—The adulterations of soap are excess of water, lime, gypsum, or pipe-

clay. The first may be known by the consistence of the soap, and the great loss

of weight which this substance undergoes in dry air. The other impurities may-

be detected by alcohol, which leaves them undissolved.

Physiological Effects, a. On Vegetables.—Soap, used as a manure, appears

to promote vegetation. (De Candolle, Physiol. Veget. p. 1343.)

j8. On Animals—It does not appear to be poisonous to animals. Veterinarians

employ it as a diuretic, and, in large doses, as a purgative.

y. On Man.—Soap acts very much like the alkalis [vide pp. 202, 215, and

424). Its local operation, however, is much less energetic than either the caustic

or even the carbonated alkalis. Hence, it may be administered in considerable

doses without causing irritation or inflammation. When swallowed, it very readily

palls the appetite and disturbs the digestive functions, and in the.se qualities it is

more powerful than the alkalis. Perhaps these effects depend on the fatty acids

which must be disengaged in the stomach, in consequence of the union of the alkali

of the soap with the free acids of the gastric juice. Probably the fatty acids be-

come more or less completely digested, for soap acts on the general system like

the alkalis ; it promotes the secretion of urine, and communicates alkaline proper-

ties to this fluid. In large doses it acts as a purgative. I knew an idiot who had

frequently eaten large lumps of soap without any ill effects ; and I have heard of

a pound of it being swallowed for a wager 1

Uses.—As an antacid, soap is employed in poisoning by the mineral acids : it

should be administered in the form of a strong solution, which effectually neutral-

izes the acid without acting as an irritant. So also in those forms of dyspepsia

which are attended with an excessive formation of acid, soap may be usefully

employed to neutralize it. External parts burnt with the strong mineral acids, or

with phosphorus, should be washed with a solution of soap. As a litfiontripticy

soap has been used in those forms of lithiasis in which uric acid or the urates pre-

vail. A mixture of soap and lime-water was once considered a most powerful

solvent for urinary calculi. The Hon. Horace VValpole [Philosophical Transac-

tions, x\\\\. 43 and 472.) gained great relief from it. By the action of lime-water

on it, an insoluble calcareous soap and a solution of caustic soda are formed. As
di purgative, soap is rarely exhibited alone : in combination with rhubarb it may be

* Druggists generally substitute common soft soap for olive-oil potash soap. At Apothecaries' Hall, London,
a white soft soap is employed in the preparation of the Unguentum Sulphuris Composiliim, h. This soap is

prepared by Mr. Taylor, 13, Nevvington Causeway, who tells me there is very little demand for it, the principal

consumption being at Apothecaries' Hall. He also informed me that it was made from three fatty substances,

(olive oil, tallow, and some other oil,) and two alkalis (potash and soda). Its consistence is that of butter, but

by keeping it becomes harder. I have been informed that olive-oil potash soap is prepared at Liverpool.
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employed with considerable benefit in habitual constipation and disordered condi-

tions of the biliary functions. In the form of enema, a strong solution of it is

sometimes used with great relief to dissolve hardened firxes, and to rdieve obsti-

nate constipation. As a resolvent or alterative, it was once much esteemed in

enlargements and various chronic disorders of the viscera and glands; and as the

alkalis have been found useful in the same diseases, any good effects which may
have been obtained by it are probably referrible to its alkaline base.

Externally, soap is frequently employed on account of its detergent, lubricating,

and discutient qualities. Thus, in tinea capilis, scabies, and various other skin

diseases, ablution night and morning with soap-water greatly contributes to the

cure. On account of its lubricating qualities it is a most convenient adjunct to

liniments. The uses of the liniment, cerate, and plaster of soap, are noticed

below.

Lastly, soap is useful in pharmacy to render other medicines more soluble, or to

give a proper consistence to various substances for the making of pills. Thus it

is a constituent of various pills (e. g. Pilulce Rkei cotnpositce ; Pilules Saponis

compositcB , and Pilulce Scillce cmnpositce). In some cases it acts as the adjuvans,

assisting and promoting ihe operation of other medicines; as a corrigens, correct-

ing their operation ; and as a constituens, imparting an agreeable or convenient

form. The addition of soap to aloes or extract of jalap is cited by Dr. Paris,

(Pkarmacologia,) as an instance in which soap fulfils all three of these objects.

Administration.—The usual dose of soap taken in a pilular form, is from grs.

V. to 3ss. In cases of poisoning by the mineral acids, half a pint of strong solu-

tion of soap should be instantly administered.

1. LINIMENTUM SAPONIS, L. E. D., Soap Liniment ,- Opodeldoc. (Soap [Cas-

tile,] 3iij. ; Camphor, 3j- » Spirit of Rosemary, f jxvj. L. D.—Castile Soap, 3iv.

;

Camphor, 3ij. ; Volatile Oil of Rosemary, f 3y. ; Rectified Spirit, Oj. and f 3xij.

E.—The London College orders the camphor to be dissolved in the spirit, and the

soap to be added afterwards : but the Edinburgh and Dublin College direct the

soap to be first dissolved, and the camphor [and oil, E.'j subsequently. The Edin-

burgh College orders the mixture to be agitated briskly.)—If made with hard

soap, as directed by the Pharmacopceias, this preparation is apt to solidify in cold

weather. On this account druggists usually substitute common soft soap. The
only objection to this is its unpleasant smell.—Soap liniment is used as a stimulant

discutient, as well on account of its lubricating qualities, in local pains, sprains,

bruises, rheumatism, &c. It is a constituent of Linimentum Opii : [The Lini-

MENTCM Saponis Camphoratum of the U. S. Pharmacopoeia is a preparation

founded on the same basis as the preceding, it difl^ers slightly from it. Take of

Common Soap, three ounces, Camphor an ounce; Oil of Rosemary, Oil of Ori-

ganum, each a fluid drachm ; alcohol a pint. Digest the soap with the alcohol,

by means of a sand bath, till it is dissolved ; then add the camphor and oils, and
when they are dissolved, pour the liquid into broad-mouthed bottles.]

[An analogous preparation is the Tinctura Saponis Camphorata, U. S. It

is made as follows :—Soap in shavings, four ounces; Camphor, two ounces; Oil

of Rosemary, half a fluid-ounce ; Alcohol, two pints. Digest the Soap with the

Alcohol by means of a water bath till it is dissolved, then filter and add the Cam-
phor and Oil. This preparation retains its fluidity, not becoming consistent upon
cooling ; this is owing to its formation from a soap fabricated with vegetable oil

and not with an animal soap, as in the case of the liniment.]

2. CERATUM SAPONIS, L. (U. S.) Soap Cerate (Soap, 3x. ; Wax, Sxijss. ; Oxide

of Lead, powdered, 3xv. ; Olive Oil, Oj. ; Vinegar, Cong. j. Boil the Vinegar

with the Oxide of Lead, over a slow fire, constantly stirring them until they in-

corporate ; then add the soap, and boil again in like manner, until all the moisture

is evaporated ; lastly, with these mix the Wax first dissolved in the Oil.)—The
sub-acetate of lead formed by boiling the oxide of lead with vinegar, is decom-
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posed by the soap, the soda of which combines with the acetic acid, and the fatty-

acids with the oxide of lead. The wax and oil serve to give consistence to the

preparation.' It is used as a mild cooling dressing for scrofulous swellings, and
other local inflammations, as well as for fractured limbs: in the latter case its

principal use is as a mechanical support.

[The U. S. Pharmacopoeia directs to take of solution of sub-acetate of Lead, two pints; Soap
six ounces; while Wax, ten ounces ; Olive Oil, a pint. Boil the solution of sub-acetate of Lead
with the Soap, over a slow fire, to the consistence of honey : then transfer to a water bath and
evaporate until all the moisture is dissipated ; lastly, add the Wax previously melted with the

Oil, and mix.]

I. EMPLASTRUM SAPONIS, L. E. D. (U. S. ;) Soap Plaster. (Soap, sliced, Ibss.
;

Litharge-Plaster, Ibiij. L. JD. (U. S.)—(Litharge Plaster, 3iv. ; Gum Plaster, 3'j.

;

Castile Soap, in shavings, 3j« Mix the soap with the liquefied plaster, and boil

down to a proper consistence,) E.) The quantity of soap here ordered is said by
Mr. Scanlan* to be too much by one-half; as when prepared by the formula of

the London and Dublin pharmacopoeias it is quite pulverizable and falls into

crumbs. The Gum Plaster ordered by the Edinburgh College will tend to ob-

viate this defect. Boiling is unnecessary. This plaster, spread on leather, is

used as a discutient and mechanical support.

4. EIPLASTRUM SAPONIS COMPOSITUM VEL ADH^ERENS, D. Ad/iesive Plaster.

(Soap Plaster, Sij* ; Litharge Plaster with resin, 3iij. Make a plaster, which
should be melted and spread on linen.)—This plaster is less apt to irritate than

the litharge plaster with resin, " owing to the much smaller proportion of resin.

It is a very useful application to those abrasions of the skin which take place in

consequence of long confinement to bed."*

Order XIII.—COMPOUNDS OF BARIUM.

1. BARYTA SULTHAS, E. i).—SULPHATE OF BARYTA.

History.—Native sulphate of baryta, called Ponderous or Heavy Spar [Spa-
thum ponderosum)^ was formerly confounded with sulphate of lime. In 1774
Scheele discovered baryta, and in Irhe year following, Gahn analyzed heavy spar,

and found that it was composed of sulphuric acid and baryta.

Natural History.—It is peculiar to the mineral kingdom.

It frequently occurs crystallized in forms belongring to the right prismatic system. The
crystals are commonly tabular. Tlie Straight-lamellar Heavy Spar forms splendid groups of
crystals. It occurs in Cumberland, Durham, Westmoreland, 6lc. The Curved-lamellar Heavy
Spar is generally known as Codecs Comb Barytes. It is common in Scotland, Derbyshire,

&c. Compact or Earthy Sulphate of Baryta occurs in Staffordshire and Derbyshire, and is

called Cawk. The Bolognese Spar, from Monte Paterno, near Bologna, is Radiated Sulphate of
Baryta.

Properties.—Sulphate of baryta has a density of from 4*41 to 4-67. It is in-

odorous and tasteless. When pufe it is, in the pulverulent form, quite while.

The form of its crystals has been above noticed.

"White or flesh red ; heavy ; lamellar; brittle." Ph. Ed.

Characte?-istics.—Before the blowpipe it decrepitates, but is not easily fused.

"This difficult fusibility constitutes a good mark of distinction between this mi-

neral and sulphate of lime or of strontian."^ Ultimately it melts into a hard

white enamel. It is insoluble in nitric acid. Reduced to powder, mixed with

charcoal, and ignited, it i» converted into sulphuret of barium, which, on the ad-

dition of hydrochloric acid, evolves sulphuretted hydrogen (see p. 414), and

yields a solution of chloride of barium (see the .ests for this salt at p. 493).

* Dr. Montgomery, Ohs< rvations on the Dublin Pharmacopaiifi, p. 596. *» Ibid, p. 597.

» Dr. Thomson, Outlines of Mineralogy, Geology, and Mneral Jinajysis, vol. i. p. 104. Lend. 1836.
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Composition.—Sulphate of baryta has the following composition :

—

Morns. Eq. IVt. Per Cent. Berielius.

Baryta 1 77 fi5-8 . 65 043
Sulphuric Acid 1 40 342 34 357

Sulphate of Baryta.... 1 117 1000 100-000

Physiological Effects.—^According to the experiments of Orfila
(
Tozicohgie

Generate.) ii is inert.

Uses—Sulphate of baryta, on account of its cheapness, is the usual source
from whence the other salts of baryta are obtained; and on this account it has
been introduced into the Edinburgh and Dublin Pharmacopoeias. In its pure state

it is sometimes employed as a pigment.

2. BARY'TiE CAR'BONAS, L. E. (U. S.)—CARBONATE OF BARYTA.

History.—In 1783, Dr. Withering recogni.sed the native carbonate, which
has, in consequence, been called, after its discoverer, Witherite.

Natural History.— It is peculiar to the mineral kingdom.

Witherite occurs in the lead mines of the North of England; as of Anglcslark, in Lancashire.
Baryto-Calcite, a compound of carbonate of lime and carbonate of baryta, is met with at Alston
Moor, Cumberland.'

Preparation.—The native carbonate of baryta is sufficiently pure for the pre-

paration of the other barytic salts, and is the kind meant in the London Pharma-
copoeia.

Absolutely pure carbonate may be prepared by the addition of pure alkaline

carbonate to a solution of chloride of barium.

It may also be obtained by igniting (or boiling in water) finely powdered sul-

phate of baryta with three parts of carbonate of potash, or carbonate of soda, and
washing away the resulting alkaline sulphate.

Properties.—Native carbonate of baryta occurs massive, stalactitic, and crys-

tallized. Its crystals belong to the right prismatic system. The sp. gr. of this

mineral is 4'3. Heated before the blow-pipe it melts into a white enamel, with

the evolution of much light and the loss of carbonic acid. Artificially prepared
carbonate is a fine, tasteless, odourless powder. It is almost insoluble in both hot

and cold water ; 4,304 parts of cold, or 2,304 parts of hot water, being required

to dissolve one part of carbonate. It is more soluble in carbonic acid water.

Characteristics.— It dissolves with effervescence in hydrochloric acid : the

evolved gas is carbonic acid (see p. 310) ; the solution contains chloride of

barium (see p. 493 for its characteristics).

Composition.—The following is the composition of this salt :

—

Moms. Eq. Wt. Per Cent. Berzelius. Berar

Baryta
Carbonic Acid

... 1 ...

... 1 ...
'.'.'.'.'.

22 '.".".

77-7 ..

22-2 ..

...... 779 ....

221 ....
.... 78
.... 22

Carbonate Baryta.. ... 1 ... 99 ... 99-9 .. 100 .... .... 100

Purity.—It should be white, odourless, tasteless, and entirely soluble in hydro-

chloric or nitric acid, by which its freedom from sulphate of baryta is demon-
strated. Neither caustic ammonia nor hydrosulphuric acid should produce any
precipitate or change of colour in the hydrochloric solution, by which the ab-

.sence of alumina and metallic matter (lead or iron, or copper) may be inferred.

U excess of sulphuric acid be added to this solution, the whole of the baryta is

thrown down in combination with the acid, and no precipitate should be occa-

sioned by the subsequent addition of carbonate of soda, by which the absence of

lime is shown.

' For some curious anecdotes respecting its discovery at this piacc, see Parkes's Chemical Essays, vol. i. p.

324, 2d edit. London, 1823.
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Totally soluble in diluted hydrochloric acid. This solution, on the addition of ammonia or
hydrosulphuric acid, does not give any precipitate, and it remains colourless; when more sul-

phuric acid is added than is necessary to saturation, nothing is afterwards thrown down by car-
bonate of soda. Ph. Loud.

" One hundred grains dissolved in an excess of nitric acid are not entirely precipitated with
sixty-one grains of [anhydrous] sulphate of magnesia [or one hundred and twenty-five grains of
the crystallized sulphate of magnesia."]

—

Ph. Ed.

Physiological Effects, a. On Vegetables.—Germination does not take place
in carbonate of baryta. (Vogel, in De Candolle, Phys. Veget. p. 1341.)

/3. On Animals.—Cows and fowls have been destroyed by swallowing the

native carbonate. (Parkes, Chem. Essays, vol. i. p. 330.) Orfila {Toxicol.

Generate.) says a drachm of the powder killed a dog in six hours ; but C. G.
Gmelin (Versuche ilher d. Wirk. des Baryts, &c., p. 8) gave two drachms to a
dog: vomiting took place, and the animal was well the next day. A drachm
killed a rabbit in three hours. When applied to a wound it has proved fatal.

(Campbell, quoted by Christison, Treatise on Poisons, 3d ed. p. 532.) From the

above experiments carbonate of baryta appears to act as an acro-narcotic poison :

when swallowed it causes vomiting, inflames the alimentary tube, becomes ab-

sorbed, and acts specifically on the nervous system, causing convulsions, paralysis,

and insensibility.

y. On Man.—Only one case illustrating its action on the human subject has
been published. (Dr. Wilson, Lond. Med. Gaz. vol. xiv. p. 487.) A young
woman swallowed half a tea-cupful of the powdered carbonate: in two hours she
had dimness of sight, double vision, ringing in the ears, pain in the head, and
throbbing in the temples, a sensation of distention and weight at the epigastrium,

distention of stomach, and palpitation. Subsequently she had pains in the legs

and knees, and cramps in the calves. A day or two after the cramps became
more severe. These symptoms, slightly modified, continued for a long time.

Uses.—Carbonate of baryta is employed in the preparation of chloride of
barium. It is not administered as a medicine.

Antidote.—(Vide Barii Chloridum.)

3. BA'RIl CHLORIDUM, L. (U. S.)—CHLORIDE OF BARIUM.

(Barytae, Marias, E. D.)

History.—This compound was discovered by Scheele in 1775. It was at first

termed Terra Ponderosa Salita, and afterwards Muriate of Barytes.

Preparation.—All the British Colleges give directions for the preparation of

this salt.

The formula of the London College is as follows :—Take of Carbonate of Barytes, broken
into small pieces, 3x ; Hydrochloric Acid, Oss. ; Distilled Water, Oij.—Mix the Acid with the

Water, and add the Carbonate of Barytes gradually to them. Then, heat being applied, and the

effervescence finished, strain and boil down the liquor, that crystals may be formed.

The Edinburgh College directs it to be prepared either in the same way as the London College,

or as follows:—Take of Sulphate of Baryta, Ibij.; Charcoal, in fine powder, 3iv. ; Pure Muriatic
Acid, a sufficiency. Heat the sulphate to redness, reduce it to a fine powder, mix the charcoal
with it thoroughly, heat the mixture in a covered crucible for three hours at a low white heal.

Pulverize the product, put it gradually into five pints of boiling water; boil for a few minutes
;

let it rest for a little over a vapour-bath
; pour off the clear liquor, and filter it if necessary,

keeping it hot. Pour three pints of boiling water over the residuum, and proceed as before. Unite
the two liquids; and while they are still hot, or, if cooled, after healing them again, add pure mu-
riatic acid gradually so long as effervescence is occasioned. In this process the solutions ought
to be as little exposed to the air as possible; and, in the last stage, the disengaged gas should be

discharged by a proper tube into a chimney or the ashpit of a furnace. Strain the liquor, con-

centrate it, and set it aside to crystallize.

The Dublin College also prepares it from the sulphate. The process is as follows :—Take
of Sulphate of Baryta, <era parf«; Charcoal, reduced to the most subtle powder, or of Lamp-
black, one part. Let the Sulphate of Baryta be roasted in the fire, and whilst red hot thrown
into water; then let it be reduced to the finest powder, in the manner directed for Prepared

Chalk. Let the powders, intimately mixed together, be passed into a crucible, and exposed
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to a strong; heat until they become red hot, during four hours. Let the mass, when cold, be dis-

solved in a quantity of boilinp distilled water, amounting to ton times the weight of Sulphate of
Baryta, and let the liquor be filtered. To this add, avoiding the vapours, as much muriatic acid

as may be sufficient to saturate the baryta. Then let the liquors be filtered, from which, by evapo-
ration and cooling, let crystals be formed.

[The formula of the U. S. Fharmacopaia is near to that of the London College— it orders.

Carbonate of Baryta, a pound; Muriatic Acid, twelve fluid ounces; Water, three pints.]

When hydrochloric acid and carbonate of baryta are nnixed together, one equi-

valent or 37 parts of hydrochloric acid react on one equivalent or 99 parts of car-

bonate of baryta; and the products are one equivalent or 22 parts of carbonic

acid, which escape ; one equivalent or 9 parts of water, and one equivalent or 105
parts of chloride of barium.

MATERIALS. COMPOSITION. PRODUCTS.

!
I eg. Carbonic jScid 22 1 eq. Carbonic Acid 522

,.,.i,,^,.7,{],'j;°w„,«:::;^:::;-"->«<.-w..er »

1 eq. Hydrochlc. i 1 eg. Hydrogen 1 ^-,,.^^

Acid S7\leg. Chlorine 3« -==-1 eq. Cliloride Barium 105

136 130 136

When a mixture of sulphate of baryta and charcoal is submitted to an intense

heat, the carbon confibines with the oxygen of the sulphuric acid and of the ba-

ryta, and forms carbonic oxide, which escapes. The residue digested in water

forms a solution of sulphuret of barium. On the addition of hydrochloric acid,,

hydrosulphuric acid gas is evolved, and the solution by evaporation yields crys-

tals of chloride of barium.

Properties.—Chloride of barium crystallizes in right rhombic plates or tables,

sometimes in double eight-sided pyramids, which belong to the right prismatic

system. To the taste this salt is disagreeable and bitter. Its sp. gr. is 2*825.

In dry warm air the crystals effloresce, but in the ordinary states of the air they

undergo no change. When heated they decrepitate, lose their water of crystal-

lization, and at a red heat fuse. At a while heat, according to Planiava, this salt

volatilizes. It is soluble in both cold and hot water: 100 parts of water at 60°

dissolve 4'3"5 of the crystallized salt,— at 222°, 78 parts. It is slightly soluble

in ordinary rectified spirit, but is said to be insoluble in pure alcohol.

Characteristics—Nitrate of silver added to a solution of chloride of barium
causes a white precipitate (chloride of silver) soluble in ammonia, but insoluble in

nitric acid (see p. 226). As a barytic salt it is known by the following tests :

—

No precipitate is produced in a dilute solution of chloride of barium by ammonia,
hydrosulphuric acid, or ferrocyanide of potassium. But the soluble sulphates,

phosphates, and carbonates, occasion with chloride of barium white precipitates

(which are respectively sulphate^ phosphate, and carbonate of baryta). The sul-

phate of baryta is insoluble in nitric acid. Chloride of barium communicates a
greenish-yellow tint to flame.

Composition.—Crystallized chloride of barium has the following composi-

tion :

—

Barium

Atoms.

1

Eg. m.
69

Per Cent.

5609 ,

Bericlius.

1
85-201

Phillips.

g5.5
Ctilorine

Water. .

1

,.. , 2
36
18

123

29-26 '

14-63

99-98

14-799 . . . .

.

14.5

Crystallized Ctiloride Barium... 1 100-000 100-0

Purity.—The crystals should be colourless, neutral to test paper, permanent

in the ordinary states of the air, (if they become moist or are deliquescent, the

presence of chloride of calcium, or chloride of strontium, may be suspected,) and

their dilute aqueous solution should undergo no alteration of colour by the addi-

tion of ferrocyanide of potassium, hydrosulphuric acid, tincture of nutgalls, or
caustic ammonia, by which the absence of metallic matter (as iron, lead, or cop-

per) may be inferred. If excess of sulphuric acid be added, the filtered solution-

VOL. I. 42
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should be completely volatile when heated, and should occasion no precipitate on
the addition of carbonate of soda, by which the absence of lime or magnesia is

proved.

" Ninety grains in solution, acidulated with nitric acid, are not entirely precipitated by forty-
nine [forty.four] grains of [anhydrous] sulphate of magnesia," [or ninety grains of crystallized
sulphate]. Ph. Ed.

It is unnecessary to acidulate with nitric acid, as the pure chloride is perfectly

soluble in simple water.

Physiological Effects, a. On Vegetables.—This salt is poisonous to plants.

(Marcet, quoted by De Candolle, Phys. Veget.)

(3. On Animals.—The action of chloride of barium on animals is, according

to Sir B. Brodie, (Phil. Trans. 1812, p. 205.) analogous to that of arsenic. Lo-
cally, it operates as an irritant. After absorption it affects the nervous system,

the organs of circulation, and the stomach. Its action on the nervous system is

manifested by staggering, convulsions, paralysis, and insensibility ; on the circu-

lating system, by palpitations, with feeble and intermittent pulse ; on the stomach,

by vomiting, from its application to a wound. According to Sir. B. Brodie, the

affection of the stomach is slighter than that caused by arsenic*

y. On Man.—Administered in small doses, it at first produces no very obvious

effects. In some cases the appetite appears to be improved. Soon we observe

an increased secretion of urine, tendency to sweating, and not unfrequenlly loose

stools ; so that it appears to operate as a liquefacient (see p. 202). With no other

obvious symptoms than these, glandular swellings or enlargements sometimes

becomes softer and smaller : hence it is resolvent. If we persevere in the use of

gradually augmented doses, the appetite becomes disordered, nausea and vomit-

ing, with not unfrequently griping and purging, come on : a febrile state, with

dry tongue, is produced, the nervous system becomes affected, and the patient

complains of giddiness and muscular weakness. Sometimes, according to SchwiU
gue, {Traite de Mat. Mid. vol. i. p. 441, S""* ed.) under the continued use of it,

catarrhal discharges from the eye, nose, ear, &;c. take place ; inflamed or suppu-

rating lymphatic glands evince signs of an augmented excitation, wounds assume
a more healthy appearance, and, in some cases, cicatrize.

In large medicinal doses very unpleasant effects have been occasionally ob-

served from its use : such as vomiting, purging, sometimes griping, contracted

pulse, giddiness, and great muscular debility, almost amounting to paralysis, with

trembling. (See an illustrative case in Medical Commentaries, xix. 267.)

In excessive or poisonous doses (as an ounce) the affection of the nervous sys-

tem is more obvious. In one recorded case the symptoms were convulsions, pain

in the head, deafness, and, within an hour, death. {Journ, of SciencCy vol. ix.

p. 382.)

In conclusion it may be observed, that considered medicinally, chloride of ba-

rium is most analogous to, though more powerful than chloride of calcium, and is

applicable in the same cases: regarded toxicologically, it may be compared to ar-

senic, but it acts less energetically on the stomach, and more rapidly on the ner-

vous system, and causes death in a shorter time.

^
Uses.—The principal medicinal use of chloride of barium is in the treatment of

scrofula, for which it was introduced into medicine by Dr. Crawford in 1790,=' and

was subsequently used by Hufeland^ with great benefit. The latter writer has

employed it in all the forms of this disease, but especially in excited or inflamed

conditions, (particularly of delicate and sensible parts, as of the lungs and eyes,)

in painful ulcers, indurations which are disposed to inflame, and cutaneous affec-

tions. It has also been administered as a resolvent, deobslruent, or alterative, in

i See also the experiments of Orfila in the Toxicol. Ointr., and of C. G. Grnelin in his Versuche iiber die Wir-
kungen, &c.

2 Medical Commentaries, Dec. 2d, vol. iv. p. 433 ; and Medical Communications, vol. ii.

a Erfahr. iib. d. Oebr. u. d. Krdfte d. sails. Schwererde, Berl. 1794; and Follst. Darstell. d. med. KrSfUu. d.

Oebr. d. salts. Schwererde, Berl. 1794.
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some other diseases ; for example, scirrhus and cancer^ cutaneous diseases^ hron-

chocele^ &c. As a local application, a solution of it has been used as a wash in

herpetic eruptions, and as a collyrium in scrofulous ophthalmia.

In pharmacy and chemistry it is extensively employed as a test for sulphuric

acid and the sulphates.

Administration.—It is used in the form of aqueous solution.

Antidotes.—The antidotes for the barytic salts are the sulphates, which form

therewith an insoluble sulphate of baryta. Hence, sulphate of soda, sulphate of

magnesia, alum, or well or spring water (which contains sulphate of lime) should

be copiously administered. Of course the poison should be removed from the

stomach as speedily as possible. To appease any unpleasant symptoms caused by

the continued use of large medicinal doses, opiates may be employed.

LIQUOR BARII CflLORIDI, L, (U. S.) ; Sdutio BaryUB Muriatis, E. ; BarytcB

Muriatis Aqua^ D. ; Solution of Chloride of Barium,—(Chloride of Barium, 3j.;

Distilled Water, f3j.; L. £.—Muriate of Baryta one part [3j. U. S.]; Distilled

Water, three parts [3iij. U. S.] D, Dissolve.) Dose of the solution of the

London Pharmacopoeia, ten drops, gradually and cautiously increased until nausea

or giddiness is experienced. It is employed also as a lest for sulphuric acid or the

sulphates. Common water, and all liquids containing sulphates, carbonates, or

phosphates in solution, are incompatible with it.

4. BARY'TiE NI'TRAS, E.—NITRATE OF BARYTA.

HisTORlr.—This salt was formed soon after the discovery of baryta.

Preparation.—It " is to be prepared like the muriate of baryta [chloride of

barium, see p. 492,] substituting pure nitric acid for the muriatic acid."

—

Ph. Ed*
Properties.—It crystallizes in octohedrons. It is soluble in water, but insolu-

ble in alcohol. It is decomposed, with decrepitation, by a bright red heat, and

furnishes pure baryta.

Cluzracteristics.—As a nitrate, it is known by the tests for this class of salts

already mentioned (see p. 275). The characters of the barytic salts have been

before stated (see p. 493).

Composition.—The crystallized salt is anhydrous. Its composition is as fol-

lows :

—

Jltoms. Eq. Wt. Per Cent. Benelius.

Baryta 1 77 58.7 588
Nitric Acid 1 54 41-3 412

Nitrate of Baryta .... 1 131 100.0 1000

Physiological Effects.—Similar to those of the chloride of barium.

Uses.— It is employed as a test. Fire-work makers use it to communicate a

green tinge to flame.

SOLUTIO BARYTiE NITRATIS, E. Solution of Nitrate of Baryta. (Nitrate of

Baryta, 40 grs.; Distilled Water, 800 grs. Dissolve the salt in the water; and

keep the solution in well-closed bottles.) Employed as a test for sulphuric acid.

Order XIV.—COMPOUNDS OF CALCIUM.

1. CALX, L. E. (U. S.)—LIME.
(Calx recens usta, D.)

History.—Lime, and the mode of obtaining it by burning the carbonate, were

known in the most remote periods of antiquity. Hippocrates [Popidarium, ii.

sect. 5.) employed this earth in medicine. Dr. Black, in 1755, first explained the

nature of the process for making it. In 1808 Davy showed that this substance

was a metallic oxide, and hence it has been termed the Oxide of Calcium. To
distinguish it from the hydrate of lime, it is called Caustic Lime^ or Quicklime

[Calx viva), or Burned Lime {Calx usta).
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Natural History.— It occurs in both kingdoms of nature.

A. In the Inorganized Kingdom.—In the mineral kingdom lime is found in tlie form of car-

bonate, sulphate, pliosphate, silicate, arseniate, tungstate, borate, and titanale. Its base, calcium,
occurs in combination vvilh fluorine. "Lime is also disseminated tlirough sea water, though in

small quantities; so that calcium is widely distributed in land and water, being principally abun-
dant in the central and higher parts of the fossiliferous rocks, and widely dispersed, in small
quantities, throughout the more ancient rocks, and in the waters of the ocean." (De la Beche,
Research, in Theor. Geol. p. 21.)

/?. In the Organized Kingdom.—In vegetables, lime (or calcium) is an invariable ingredient,

except, it is said, in the case of Salsola Kali. (De Candolle, Phys. Veget. p. 382.) It is found

combined with carbonic, sulphuric, phosphoric, nitric, and various organic acids (as oxalic, malic,

citric, tartaric, and kinic) : calcium occurs in combination with chlorine. In animals, lime is

found principally as carbonate and phosphate.

Preparation.—For use in the arts lime is usually obtained by turning the

carbonate with coals, coke, and other fuel, in a kind of wind furnace called a kiln.^

All the British Colleges admit, as officinal, the lime of commerce ; but the

London and fidinburgh Colleges also give directions for the preparation of pure

lime.

The London College orders of Chalk, Ibj. Break it into small pieces, and burn it in a very

strong fire for an hour.

The Edinburgh College orders White Marble, broken into small fragments, to be heated " in

a covered crucible at a full red heat for three hours, or till the residuum when slacked and sus-

pended in water no longer effervesces on the addition of muriatic acid."

By the heat employed the carbonic acid of the carbonate is expelled. It is well

known that water or a current of air facilitates the escape of the carbonic acid :

their effect is probably mechanical, and is due to the diffusion of one gas or vapour

in another. (See Gay-Lussac, in Jameson's Journal, vol. xxii. 1837.) Iceland

Spar or White Carrara Marble yields the purest lime.

PRorERTiEs.—Lime (commonly termed Quicklime) when pure is a white or

grayish solid, having a sp. gr. of 2'3. A variety of commercial lime has a gray

colour, and is called gray lime. Lime has an acrid, alkaline taste, and reacts

powerfully on vegetable colours as an alkali. It is difficult of fusion : but by the

oxy-hydrogen flame it may be both fused and volatilized. Exposed to the air it

attracts water and carbonic acid. If a small portion of water be thrown on lime,

part of it combines with the lime, and thereby causes the evolution of a conside-

rable degree of heat, by which another portion of the water is vapourized. The
lime swells up, cracks, and subsequently falls to powder; in this state it is called

Slaked Lime [Calxextincta)., or the Bydrate of Lime {Calcis Hydras^ L.) By
heat the water may be again expelled. Lime is slightly soluble in water. Its

solubility in this liquid is very remarkable, cold water dissolving more than hot.

According to Mr. Phillips,

A pint of Water at 32° dissolves 13-25 grains of lime.
Ditto 60O 11-6 ditto.

Ditto 212° 6-7 ditto.

So that water at 32° dissolves nearly twice as much lime as water at 21S°.

Characteristics.—An aqueous solution of lime is recognised by its reddening

yellow turmeric paper, and rendering the infusion of red cabbage green ; by the

milkiness produced in it on the addition of carbonic acid or a soluble carbonate,

and by the white precipitate {oxalate of lime) on the addition of a solution of ox-

alic acid or an oxalate. Sulphuric acid affords no precipiiate with lime water.

Solutions of the calcareous salts are known by the following characters :—The
hydrosulphurets, and, if the solution be dilute, the sulphates, occasion neither a

precipitate nor a change of colour : the soluble carbonates, phosphates, and oxa-

lates, produce white precipitates. The calcareous sails (especially chloride of

calcium) give an orange tinge to the flame of alcohol.

* Vide Loudon's Enci/cl of JigricuU. 3d ed. p. G25; Gray's Operative Chemist; and Ure's Diet, of Arts.

I
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Composition.—The following is the composition of lime {ind its hydrate :

—

Calcium.

^toma.

.. 1 .

Eg. m.
.. 20 ..

.. 8 ..

PerCt.

. 71-4-2 .

. 28-57 .

Berzeliiu.

... 71-91

... 28-09

Mtms. Eq. m.
.... 28 ...

.... 9 ...

Per Cent.

... 75-67

... 24-32Oxygen.. Water ... 1 ..

Laiine • •

.

.. 1 .. .. 28 ... . 2990 . ... 100-00 Hydrate of liime • ... 1 .. .... 37 ... ... 99-00

Purity.—The lime used in the arts is never absolutely pure, but usually con-

tains variable quantities of carbonate of lime, silica, alumina, and oxide of iron,

and sometimes magnesia.

Wuier being added, it [lime] cracks and falls to powder. Its other properties arc as hydrate
of Hrne. Ph. Ed.

It is slaked by water : muriatic acid then dissolves it entirely, without any effervescence ; and
the solution does not precipitate with ammonia.

Physiological Effects, a. On Vegetables.—Quicklime is poisonous to plants.

Notwithstanding this, however, it is used as a manure, its efficacy depending on
its decomposing and renderinff soluble the vegetable matter of the soil, during

which ihe lime attracts carbonic acid and becomes innocuous. (Davy, Agricult.

Chemistry.)

,8, On Anijnals.—On dogs, Orfila {Thxicol. Genirale.) found that quicklime
acted as a caustic poison, but not very energetically ; and that it occasions death
by producing inflammation of the texture with which it comes in contact.

y. On Man.—Quicklime, like the fixed alkalis, is a powerful escharotic. Its

use in promoting the decomposition of the bodies of persons who have died of
contagious diseases, or on the field of battle, and its employment by the tanner to

separate the cuticle and hair from skins, sufficiently establish its causticity. Its

escharotic and irritant action is well seen in the ophthalmia produced by the lodg-

ment of small particles of lime in the eye.

When applied to suppurating or mucous surfaces, lime water checks or stops

secretion, and produces dryness of the part : hence it is termed a desiccant. In

this it differs from the fixed alkalis.

When administered internally, it neutralizes the free acid of the gastric juice,

diminishes the secretions of the gastro-intostinal membrane, and thereby occa-

sions thirst and constipation. It frequently gives rise to uneasiness of stomach,

disordered digestion, and not unfrequently to vomiting. After its absorption it

increases the secretion of urine, and diminishes the excessive formation or deposi-

tion of uric acid and the urates. With this exception, it does not, as the alkalis,

promote the action of the different secreting organs, but, on the other hand, dimi-

nishes it, and has in consequence been termed an astringent. But it does not

possess the corrugating action of the astringent vegetables, or of many of the me-
tallic salts ; it is rather a drying remedy, or desiccant. In this respect lime diflTers

from the alkalis, but is analogous to the oxide of zinc (see p. 218). Vogt {Fhar-
makodynamik.) considers it to be intermediate between the two. Weickard
and others have ascribed to lime an antispasmodic property : and if this be true,

its relation to zinc is still farther proved.

A power of exciting and changing the mode of action of the absorbing vessels

and glands has been a.scribed to lime water, and probably with foundation. At
any rate, under the lise of it, glandular enlargements have become softer and
smaller. In other words, it operates as a resolvent. Sundelin (^Heilmittellehre.)

says that the excessive use of lime does not, as in the case of the alkalis, bring

about a scorbutic diathesis, but a general drying and constriction, analogous to

that caused by zinc.

Lime in large doses acts as a poison : the symptoms in one case were thirst,

burning in the mouth, burning pain in the belly, obstinate constipation, and death

in nine days. (Christison, Treatise on Poisons.)

Uses.—Quicklime has been employed as a caustic, but alone is now rarely

resorted to. It is sometimes applied in the form of Potassa cum Cake (see p.

42*
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428), and is a constiiuent of the ordinary depilatories (see p. 219). As an mhi-
dote., lime water, in conjunction with milk, was recommended by Navier [Contre-
poiso7i cle rArsenic, &c., 1777, quoted by Richter, Ausf. ArzneimiUellehre), in

poisoning by arsenious acid. In the absence of more appropriate antidotes, lime

water may be administered in poisoning by the common mineral and oxalic acids.

As a lithontriptic it possessed at one time considerable celebrity, partly from its

being one of the active ingredients of Miss Joanna Stephens's Receiptfor the Siofie

and Qravel, as well as from experiments and reports of professional men. As
this lady had acquired no slight fame by her mode of treatment, a great desire

was manifested to know the nature of her remedies, and she therefore offered to

discover them on the payment of a suitable reward. A committee of professional

men was appointed to examine the efficacy of her treatment, and her medicines

were given to patients known to have calculi. The report made by the commit-
tee, {Gentleman''s Magazine for 1740, vol. x. p. 185.) as to the effects, was so

favourable, that Parliament was induced to grant a reward of £5000, a notice of

which appeared in \\\q London Gase^^e of March 18, 1739! (D'Escherny, -4

Treatise of the Causes and Symptoms of tlie Stone, 1755.) The essential parts

of her remedies were lime (prepared by calcining egg-shells and snails), soap, and
some aromatic bitters; viz. camomile flowers, sweet fennel, parsley, and burdock
leaves, &c. [Gentleman''s Magazine for 1739, vol. ix. p. 298.) That the patients

submitted to treatment obtained relief by the remedies employed cannot, 1 think,

be doubted, but no cure was effected; that is, no calculus was dissolved, for in

the bladder of each of the four persons whose cure was certified by the trustees,

the stone was found after their death. (Alston's Lectures on the Materia Medica,
vol. i. p. 268. London, 1770.) Notwithstanding the favourable reports to the

contrary, (Chevallier, Lond. Med. Gaz. vol. xx. p. 4G0.) it appears to me that

no rational ground of hope can now be entertained that lime water is capable of

dissolving urinary calculi in the kidneys or bladder; but there is abundant evi-

dence to prove that patients afHicted with the uric acid diathesis have sometimes
experienced extraordinary benefit from its use. (Van Ssvieten's Commentaries
upon Boerhaave's Apihorisms, vol. xvl. p. 299.) Chevallier {Lond. Med. Gaz,
vol. XX. p. 584.) accounts for its efficacy in the treatment of gravel and stone by
the circumstance of the combination of the lime with uric acid forming a very

soluble salt, viz. urate of lime; and he even thinks that lime water may be useful

in phosphatic calculi, either by depriving them of a portion of the uric acid which
they contain, and thus rendering them less dense; by decomposing the ammonia-
cal salt which enters into the composition of some ; or by acting on the animal

matter which holds the molecules of these calculi together. As an antacid in

dyspepsia, accompanied by acidity of stomach, it is sometimes useful. " Mixed
with an equal measure of milk, which completely covers its offensive taste, it is

one of the best remedies in our possession for nausea and vomiting dependent on
irritability of stomach. We have found a diet exclusively of lime water and milk,

to be more effectual than any other plan of treatment in dyspepsia accompanied
with vomiting of food. In this case, one part of the solution to two or three of
milk, is usually sufficient." {United States Lispensatorij.) In the dyspepsia of
gouty and rheumatic subjects, and which is usually accompanied with a copious
secretion of uric acid by the kidneys, I have seen lime water serviceable. As a
desiccant or astringent, it is useful as a wash for ulcers attended with excessive

secretign. In some scrofulous ulcers in which I have employed it, its power of
checking secretion has been most marked. In diarrhoea, when the mucous dis-

charge is great, and the inflammatory symptoms have subsided, lime water is use-

ful as an astringent. As an injection in leucorrhea and gleet, it sometimes suc-

ceeds where other remedies have failed. The internal use of lime water has also

been serviceable in checking secretion from various other parts, as from the bron-

•chial membranes, the bladder, &c.

I
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Besides the above, lime water has been employed for various other purposes.

Thus, as an antispasmodic, in hypochondriasis and hysteria, with habitual ex-

cessive sensibility of the nervous system, it has been found useful by VVeickard.

(Richter's Ansf. Arzneim. iii. 585.) It has also been given as an alterative in

glandular enlargements and venereal afi'ections, and to promote the deposit of

bone earth in diseases accompanied with a deficiency of this substance. In skin

diseases (tinea capitis, scabies, prurigo, &c.) it has been applied as a wash.

Administration.—From half an ounce to three or four ounces may be taken

three times a day. As already mentioned, it may be conveniently administered

in combination with milk.

1. LKIUOR CALCIS, L. (U. S.) ; Aqua Cakis, E. D. ; Li?7te Water (Lime, Ibss.

;

Distilled VVater, Oxij. Upon the lime, first slaked with a little water, pour the

remaining water, and shake them together; then immediately cover the vessel,

and set it by for three hours : afterwards, keep the solution, with the remaining

lime, in stoppered glass vessels ; and, when it is to be used, take from the clear

solution.—The Edinburgh College uses Lime one part ^ and VVater twenty parts.—
The Dublin College employs of fresh burnt Lime one part, and Water thirty-one

parts ; one of which is to be hot, and added just to slake the lime, the other is

10 be cold, and is added afterwards). [The U. S. Pharmacopoeia orders Lime,
four ounces ; Distilled VVater, a gallon.] Linte water is colourless and transpa-

rent ; but, by exposure to the air, becomes covered with a film of carbonate of

lime, which is deposited on the sides and bottom of the vessel, and is succeeded

by another. Hence lime water should be preserved in well-stoppered vessels

with some undissolved lime, and, when used, the clear liquor poured off. Its

taste is unpleasant and alkaline, and it has an alkaline reaction on vegetable

colours. The dose of lime water is from fjss. to fS'ij. or f 3iv. three limes a

day. It may be conveniently administered in milk. Its uses have been above
stated.

2. LINIMENTUM CALCIS, E. D.
; (U. S.) Liniment of Lime; Carron Oil—(Lin-

seed Oil, (E. U. S.) [Olive Oil, i>.,] Lime Water, of each equal measures ; Mix
and agitate them together). Linseed and olive oils are each composed of oleic

and margaric acids and glycerine. When mixed with lime water an oleo-marga-

rate of lime (^calcareous soap) is formed. It has long been celebrated as an appli-

cation to burns and scalds, and is employed for this purpose at the Carron Iron-

works—hence one of its names. Though the Dublin College orders olive oil, it

Is almost invariably prepared with linseed oil. Turpentine is sometimes advan-
tageously added to it.

2. CAL'CII CHLO'RIDUM, L. (U. S.)—CHLORIDE OF CALCIUM.

(Calcis Murias, E. D.)

History.—This salt, obtained in the decompositon of sal ammoniac by lime,

was known, according to Dulk, {^Die Preuss. Fharm. ubersetst. &c. ii. 293, 2**

Aufl. Leipsig, 1830.) in the fifteenth century, to the two Hollands, who called

it Fixed Sal Ammoniac (Sal Ammoniacum Jixum). Its composition ^yas not

understood until the eighteenth century, when it was ascertained by Bergman,
Kirwan, and Wenzel. It is commonly termed Muriate of Lime.
Natural History.—It occurs in both kingdoms of nature.

flt. In the Inorganized Kingdom.—It is found, in small quantity, in sea and many mineral

and well waters.

yg. In the Organized Kingdom.—It has been delected, in a few instances, in vegetables. Thus
Pallas recognised it in the root oi Aconilum Lycoctonum.

Preparation.—The following are the methods of preparing it:
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The London College orders it to be obtained as follows :—Take of Chalk, 5 v. ; Hydro-
chloric Acid, Distilled Water, of each, Oss. Mix the acid with the water, and to these gra-
dually add the chalk to saturation. Then, the effervescence being finished, strain; evaporate the
liquor until the salt is dried. Put this into a crucible, and, having melted it in the fire, pour it

out upon a flat clean stone. Lastly, when it is cold, break it into small pieces, and keep it in a
well-closed vessel.

The Edinburgh College orders of White xMarble, in fragments, 3 x.; Muriatic Acid (com-
mercial) and Water, of each, Oj. Mix the acid and water; add the marble by degrees; and,
when the effervescence is over, add a little marble in fine powder till the liquid no longer reddens
litmus. Filter, and concentrate to one half. Put the remaining fluid in a cold place to crystal-

lize. Preserve the, crystals in a well-closed bottle. More crystals will be obtained by concen-
trating the mother liquor.

Chloride of calcium is a secondary product in the manufacture of the hydrated

sesquicarbonate of ammonia, (see p. 291) as well as of solution of ammonia; (see

p. 282) and from this source it is usually procured.

The Dublin College orders of the liquor which remains afler the distillation of the water
of caustic ammonia any requisite quantity. Filter the liquor, and expose it in an open vessel

to heat until the muriate of lime becomes perfectly dry. Let it be preserved in a vessel com-
pletely closed.

In this process one equivalent or 37 parts of hydrochloric acid react on one
equivalent or 50 parts of carbonate of lime, and produce one equivalent or 22
parts of carbonic acid, which escape in a gasseous form, one equivalent or 9 parts

of water, and one equivalent or 56 parts of chloride of calcium.

MATERIALS. COMPOSITION. PRODUCTS.

1 Pn ParhonatP of < ' *?• ^'*^*- •^"'^- ^2 1 eq. Carbonic Acid 22leq.Carbonateof >i^ ^^ ^^__^, 8 ..-- 1 eq. Water 9
^""•^ ^(leq. Calcium.... 20 ,_^^^^^^..

1 eq. Hydrochloric | 1 eq. Hydrogen. .. 1
^^^^^^^"^~~-.-.^,^

Acid 37\leq. Chlorine 30 =:=^ 1 eq. Chloride Calcium 56

87 87 87

By heat the crystals of this salt lose their water, and the anhydrous chloride of

calcium is obtained.

Properties.—Anhydrous chloride of calcium is a white translucent solid, of a

crystalline texture. Its taste is bitter and acrid saline. It is fusible, but not vola-

tile. It deliquesces in the air, and becomes what has been called Oil of Linie

{OUum Catcis). When put into water it evolves heat, and readily dissolves in a

quarter of its weight of this fluid at 60° F., or in a much less quantity of hot water.

By evaporation the solution yields striated crystals (^Hydrated Chloride of Cal-

cium)^ having the form of regular six-sided prisms, and which, therefore, belong

to the rhombohedric system. These crystals undergo the watery fusion, when
heated, are deliquescent, readily dissolve in water with the production of great

cold, and, when mixed with ice or snow, form a powerful frigorific mixture. Both

anhydrous and hydrous chloride of calcium are readily soluble in alcohol.

Characteristics.—This salt is known to be a chloride by the tests for this class

of salts before mentioned (p. 226). The nature of its base is ascertained by the

tests for lime (p. 496).

Composition.—The composition of this salt is as follows :

—

Jltoms Eq. wt,

... 20 ...

Per Cent.

.. 35-71 ....

.. 64-28 ....

.. 99-99 ....

Ure.

.. 36-7

.. 63-3

. 1000

Chloride Calcium.

.

Water

.atoms. Eq. Wt.

.... 56

Chlorine 1 • • ... 36 ... 54

. ) ... ... 56 ....Chloride of Calcium Crystall. Chlo. Calc. . 1 .. .... 110

Purity.—Chloride of calcium, when pure, is colourless, evolves no ammonia
when mixed with lime, and undergoes no change of colour nor gives any precipi-

tate with caustic ammonia, chloride of barium, or hydrosulphuric acid.
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The fused chloride is free from colour; slightly translucent; hard nnd fri;\blc; totally soluble

ill water : the solution gives no precipitate on the addition of ammonia or chloride of barium, nor,

when diluted with much water, with f'errocyanide of polansium. Ph. Loud.
The crystallized salt is "extremely deliquescent. A solution of 76 grains in one fluid ounce

of distilled water, precipitated by 41) grains of oxalate of ammonia, remains precipitable by more
of the test." Ph. Ed.

Physiological Effects, a. On Animals.—Three drachms and a half given

to a dog caused quick breathing and snorting, with convulsive but vain efforts to

vomit, a profuse secretion of saliva, and death in six hours. The mucous mem-
brane of the stomach and small intestines was very bloodshot and in many places

almost black, and converted into a gelatinous mass. (Beddoes, Dunca^Cs Annals

of Medicine, vol. i. Lustr. ii. 208.)

/3. On Man.—In small doses it promotes the secretions of mucus, urine, and

perspiration. It operates, therefore, as a liquefacient (see p. 201). By continued

use it appears to exercise a specific influence over the lymphatic vessels and
glands, the activity of which it increases ; for under its use glandular and other

swellings and indurations have become smaller and softer, and ultimately disap-

peared altogether. In larger doses it excites nausea, vomiting, and sometimes
purging; causes tenderness of the prrecordium, quickens the pulse, and occasions

faintness, weakness, anxiety, trembling, and giddiness. In excessive doses the

disorder of the nervous system is manifested by failure and trembling of the

limbs, giddiness, small contracted pulse, cold sweats, convulsions, paralysis, insen-

sibility, and death. (Vogt, Pharmalwdynamik.) Considered in reference to other

medicines, it has the closest resemblance in its operation to chloride of barium.

Hufeland (Quoted by Wibmer, Die Wirlaing, &c.) says its operation is more
irritant than the last-mentioned substance, and that its use requires greater cau-

tion,—a statement which is directly opposed to the experience of Dr. Wood,
{Edinh. Med. and Surg. Journ. i. 147,) and of most other practitioners.

Uses.—It has been principally employed in scrofulous affections, especially

those attended with glandular enlargements. Beddoes {Op. cit.) gave it to nearly

a hundred patients, and he tells us there are ^c\w of the common forms of scrofula

in which he has not had successful -experience of it. Dr. Wood [Op. cit.) tried

it on an extensive scale, and with decided benefit. It has been found most effi-

cacious in the treatment of tabes mesenterica, checking purging, diminishing the

hectic fever, allaying the inordinate appetite, and in many cases, ultimately re-

storing the patient to perfect health. It has also been recommended in chronic

arthritic complaints, in bronchocele, in some chronic affections of the brain (as

paralysis), and in other cases where the object was to excite the action of the ab-

sorbents.

Occasionally, though rarely, it has been employed externally. Thus a bath

containing two or three ounces of it, either alone or with chloride of sodium, has

been used in scrofula. (Vogt, op. supra, cit.)

In pharmacy fused chloride of calcium is used in the rectification of spirit (p.

321), on account of its strong affinity for water; and in chemistry it is employed
in the drying of gases. In the crystallized slate, mixed with half or two-thirds

of its weight of ice or snow, it is used for producing an intense degree of cold. Its

solution is used as a salt water bath for chemical purposes.

Administration.—Chloride of calcium is always used medicinally in the form

of aqueous solution.

LICIUOR CALCII CIILORIDI, L. (IT. S. ;) Calais Muriatis Solutio, E. ; Calcis Mu-
riatis Aqua, D. (Chloride of Calcium [fused,] 3iv. ; Distilled Water, fSxij* L.—
Muriate of Lime [crystals,] Sviij. ; Water, fjxij. E.—Muriate of Lime [dry],

two parts ; Distilled Water, seven parts, D.—Dissolve and [if necessary] strain.)

Dose from f^\\. or fC)(\. lo f3ij., or gradually increased until nausea is produced.
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The uses of it have been above noticed. [The U. S. Pharmacopoeia orders
Marble in fragments, nine ounces : Muriatic Acid, a pint ; Distilled Water, a suffi-

cienf quantity. Mix the Acid with half a pint of the Distilled Water and gra-
dually add the Marble. Towards the close of the effervescence apply a gentle
heat, and when the action has ceased pour off the clear liquor and evaporate to

dryness. Dissolve the residuum in its weight and a half of Distilled Water, and
filler the solution.]

3. CAL'CIS HYPOCHLO'RIS—HYPOCHLORITE OF LIME.

(Calx Chlorinata.) L. E. (U. S.)

History.—In 1798, Mr. Tennant of Glasgow, took out a patent for the ma-
nufacture of this substance as a bleaching powder, which in consequence was
long known as Tenna?tt^s Bleaching Powder. According to the views entertained

of its composition it has been successively termed Oxymuriate of Lime, Chloride

of Lime or Chloruret of the Oxide of Calcium, Chlorite of Lime (Berzelius), and
Chlorinated Lime.
Preparation.—Chloride of lime is prepared on a very large scale for the use of

bleachers. The London College, however, has thought fit to give the following

directions for its preparation :

—

Take of Hydrate of Lime, Ibj.; Chlorine as much as may be sufficient; pass Chlorine to the

Lime, spread in a proper vessel, until it is saturated. Chlorine is very readily evolved from Hy-
drochloric Acid added to binoxide of Manganese, with a gentle heat (see p. 225).

On the large scale the gas is generated in large, nearly spherical, leaden vessels,

'

heated by steam. The ingredients employed are binoxide of manganese, chloride

of sodium, and dilute sulphuric acid. The gas is washed by passing it through
water, and is then conveyed by a leaden tube into the combination room, where
the slaked lime is placed in shelves or trays, piled over one another to the height

of five or six feet, cross-bars below each, keeping them about an inch asunder,

that the gas may have free room to circulate. The combination room is built of

siliceous sandstone, and is furnished with windows to allow the operator to judge
how the impregnation is going on. Four days are usually required, at the ordi-

nary rate of working, for making good marketable chloride of lime. (Ure, QuarU
Journ, of Science, xiii. 1.) At Mr. Tennant's manufactory at Glasgow, the lime is

placed in shallow boxes on the floor of the combination chambers, and is agitated

once during the process by iron rakes ; the handles of which pass through boxes

filled with lime, which serves as a valve.* The supply of chlorine is then shut

off, and a man enters the chambers and rakes the lime over. The chambers are

then closed, and more chlorine introduced, until the lime is saturated.

Theory of the Process.—Chemists are by no means agreed as to the consti-

tution of the substance called chloride of lime, and, therefore, as to the nature of

the changes which occur during its preparation.

a. Some regard it as a compound of chlorine, water, and lime. On this view,

when chlorine gas comes into contact with slaked lime, the two substances are

supposed to enter into combination. An objection to this view is, that the odour

of chloride of lime is that of hypochlorous acid, and not that of mere chlorine.

^. Another view, supported by the discoveries of Balard, (^Researches in Taylor's

Scientific Memoirs, vol. i. p. 269.) is, that chloride of lime is a mixture or com-
pound of hypochlorite of lime and chloride of calcium. Its formation may, then,

be explained as follows :—When chlorine comes into contact with slaked lime, a
portion of the latter is decomposed : its base (calcium) combines with chlorine to

form chloride of calcium, while its oxygen unites with anotherportion of chlorine

and forms hypochlorous acid, which combines with some undecomposed lime, to

form hypochlorite of lime.

* American Journ. of Science, vol. x. No. 2, Feb. 1826, and Dumas, Traite de Chimie, ii. 80G.



HYPOCHLORITE OF LIME. 503

MATERIALS. COMPOSITION. PRODUCTS.

1 eq. Chlorine 3G — _^ 1 eq. Chloride Calcium. . .56
2 eq. Chlorine

""

i 1 cy. Chlorine 36 .

1 eo. Calcium 20 -^

„ .
I 1 eo Oxvffen 8 leq. nypociii. aciu it j.-^^

n?i?^2!"",4Bi ^^^ ^ ^^
Y?J::";:'.'^-:'::'.'f.?i'^l1^

I. 4 eq. neater 36 4 eq. Water 36 I

|

5

The
supports

odour of hypochlorous acid which chloride of lime possesses, strongly

s this view. On the other hand, it nnay be objected, that if chloride of
*

lime contained so large a quantity of chloride of calcium, it would be deliques-

cent. But to this it may be replied that the chloride of calcium may be in chenii-

cal combination with the hypochlorite of lime.

7. More recently, Millon [journal de Fkarmacie, t. xxv. p. 595. 1839.) has

discovered some new facts which he asserts are inexplicable on the view just ex-

plained ; and he suggests that chloride of lime is a substance analogous to peroxide

of calcium, but in which one equivalent of the oxygen of the peroxide is replaced

by an equivalent of chlorine. His view, which Professor Graham [Elements of
Chemistry^ vol. i. p. 501.) regards as "simpler" than the preceding, is supported

by the fact that many of the precipitates formed in metallic solutions by a solution

of chloride of lime, are composed of one equivalent of the metallic oxide and one
equivalent of chlorine.

Properties.—Chloride of lime, as met with in commerce, is a white or brownish

white powder, having a feeble odour of hypochlorous acid, and a strong bitter

and acrid taste. Exposed to the air, it attracts carbonic acid, evolves chlorine,

and is thereby converted into a mixture of carbonate of lime and chloride of cal-

cium, the latter of which deliquesces. Digested in water, the chloride or hypo-

chlorite of lime dissolves,, as well as any chloride of calcium present, and a small

portion of caustic lime : any carbonate and the excess of caustic lime remain un-

dissolved. The solution which has a slight yellow colour, first reacts on vegetable

colours as an alkali, and afterwards bleaches them, especially if an acid be added.

Its bleaching and disinfecting properties depend either on the oxidizement or on

the dehydrogenization of the colouring or infectious matter : if an acid be employed

in the process, chlorine is evolved, which produces oxygen at the expense of the

elements of water: if, on the contrary, no acid be used, Balard (Researdies, in

Taylor's Scientific Memoirs, vol. i. p. 269.) supposes th* both the hypochlorous

acid and lime give out their oxygen, and thereby become chloride of calcium.

When chloride of lime is heated, it evolves first chlorine and subsequently oxygen.

Characteristics,—Its smell and bleaching properties are most characteristic of

it. The acids (as sulphuric or hydrochloric) separate chlorine from it. An aqueous

solution of it throws down white precipitates with nitrate of silver, the alkaline

carbonates, and with oxalic acid or the oxalates. The supernatant liquor from
which chloride of silver has been thrown down by nitrate of silver, possesses a

decolourizing property.

Composition.—The quantity of chlorine absorbed by slaked lime varies with

the pressure, the degree of exposure, and the quantity of water present. Hence,
the substance sold as chloride of lime is not a uniform product. Moreover, it would
appear, from Dr. Ure's experiments, not to have any definite atomic constitution.

The following table contains the most important results of his experiments :

—
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Prepared with Protolij'drate of Lime.
Tiie process was carried on until

Clilorine.

1

without pneumatic pressure,

the Lime ceased lo absorb Commercial Specimens.

Synthesis. 1st Jivahjsis.

Chlorine 3y;W 4000
Lime 40-00 44-74

2rf Analysis. Mean.
40-(i-i 40-31
4f)-07 45-40

13 31 14".'8

1. 2. 1 3.

23
46
31

100

22 28

i

78 71

100 100

Water 14-00- ]5-2(5

Chlor'dof lime 100-00 10000 10000 1 100 00

Mr. Branded and Mr. Philips (^Translation of the Pliarmacopoiia, 4th ed. p. 2.34.)

give the following as the atomic proportions of chlorine, lime, and water, in chlo-

ride of lime of the best quality :

—

Atoms. Eq. Wti Per Cent. Constitution according to

Mr. Philips.

Bihvdrated Chloride of Lime.

.

Lime

Atoms.
1....

Eq. in.
.....82

OQ
Lime 2...

2....
....56....

18
50-ftl

.^...16-30

Chloride of Lime.. 1.... ...110.... ....100 00 1... ....110

" When water is added to this, the chloride of lime dissolves, leaving nearly all

the lime insoluble." (Philips.)

If, with Berzelius and Balard, we regard bleaching powder as constituted of

hypochlorite of lime, chloride of calcium, and water, its composition, correspond-

ing with the proportions assumed by Mr. Brande and Mr. Philips, will be as

follows:

—

Atoms. Eq. Wt. Per Cent.
Trishypochlnrite of Lime 1 128 58-18

Chloride of Calcium 1 56 25*45

Water 4 36 16 36

Chloride of Lime 1 220. .99-1

Fig. 77.

When bleaching powder is digested in water, a bleaching liquor is obtained,

while a portion of lime remains undissolved. The trishypochlorile is supposed to

be decomposed by the action of water; and to deposit two equivalents of lime,

while one equivalent of chloride of calcium, and one equivalent of neutral hypo-

chlorite of lime, are dissolved.

CiiLOROMETKYi— In Order to estimate the bleaching power of the chloride of

lime of commerce, varbus chlorometrical methods have been devised. One method

is to determine the quantity of chlorine gas which is given out by a certain weight

of chloride on the addition of liquid hydrochloric acid. (Ure, Quarterly Journal

of Science, vol. xiii.) The liquid may be brought into contact with the chloride

placed over mercury, contained in a graduated syphon-tube, closed at

one end, (Fig. 77, a.) When the gas is evolved, the mercury flows

Pi out, by the orifice b, into a basin ready to receive it. The resulting film

f.
of chloride of calcium protects the surface of the metal from the action

of the chlorine. If carbonic acid be suspected, the mercury by agitation

absorbs the chlorine, leaving the carbonic acid. Ten grains of bleach-

ing powder yield from three to four cubic inches of chlorine, equivalent

lo twenty or thirty per cent, by weight.

Another chlorometrical method is to ascertain the bleaching power
.... of the chloride on a standard solution of indigo; (Gay-Lussac, Ann. of

\^^ Phil. xxiv. 218 ; also in Alcock's Essay, before quoted, p. 135.) but it

for r.hioro- A chlorometrical method, which Professor Graham (Elements of Che-

pl^^ses. mistry, p. 502.) considers to be " entitled to preference," is founded on

^ Mamtal of Chemistry, 5th ed. p. 676. "Upon the whole," says Mr. Brande. "it is not improbable that

bl(;aching powder consists of a chloride of lime, containing one proportion of chlorine and one of lime, mixed
with a varying proportion of hydrate of lime."
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the fact, that chloride of lime converts sulphate of the protoxide of iron into sul-

phate of the peroxide. Red ferroprussiate of potash [ferrosesquicyanide ofiiotas-

sium) is employed to ascertain the change in the degree of the oxidation of the

iron, since it gives a blue precipitate with the protosaits, but not with the persalts,

of this metal. A quantity of solution of chloride of lime capable of pcrqxidising
78 grains of sulphate of iron, contains 10 grains of chlorine.

The Edinburgh College gives the following characteristics of good chloride of
lime :

—

" Pale grayish while : dry : 50 grains are nearly all soluble in two fluid ounces of water, form-
ing a solution of ihc density 1027, and of which 100 measures, treated with an excess of oxalic
acid, give off much chlorine, and if tlien boiled and allowed to rest twenty-four hours, yield a pre.

cipitate which occupies nineteen measures of the liquid."

The precipitate produced in the solution by oxalic acid is oxalate of jime, and,

therefore, this process is one for the detection of lime (or calcium).

The London College merely observes that chlorinated lime

—

" Dissolves in dilute hydrochloric acid, emitting chlorine."

Neither College, therefore, gives directions for estimating the real value of chlo-

ride of lime.
'

Physiological Effects.—The local action of chloride of lime is that of an
irritant and caustic. A solution of it applied to suppurating and mucous surfaces

is a powerful desiccant, probably in part at least from the uncombined lime in solu-

tion. When the secretions are excessive and extremely fetid, it not only dimi-

nishes their quantity, but much improves their quality ; so that, considered in

reference to suppurating and mucous surfaces, it is not only a desiccant, but, in

morbid conditions of these parts, a promoter of healthy action. Applied in the

form of ointment (composed of a drachm of chloride to an ounce of fatty matter)

to scrofulous swellings, Cima* found that it provoked suppuration, caused strong

redness, promoted the suppurating process, and dispersed the surrounding hard-
• ness.

Taken internally, in small doses (as from 3 to 6 grains, dissolved in one or two
ounces of water), it sometimes causes pain and heat in the stomach, and occa-

sionally, according to Cima, purging. Under the continued use of it, hard and
enlarged absorbent glands have become softer and smaller, from which circum-

stance it has been supposed to exercise a specific influence over, and to promote
the healthy action of, the lymphatic system. During its employment, Cima says
he did not find it necessary to give purgatives. Dr. Reid^ gave it in the epi-

demic fever, which raged in Ireland in 1826, and he tells us that it rendered the

tongue cleaner, abated the delirium, and promoted the cutaneous functions. In

dysentery it soon put a stop to the bloody evacuations, the umbilical pain, and the

tenesmus.

I am not acquainted with any facts respecting the effects of chloride of lime in
large or poisonous doses. Analogy would lead us to expect that it would produce

the combined effects of a caustic and of an agent specifically affecting the nervous

system.

Uses.—The chlorides (hypochlorites) of lime and -soda are extensively em-
ployed as disinfectants and antiseptics. I have already stated (p. 229) that chlo-

rine gas stands unrivalled for its power of destroying putrid odours and checking

putrefaction, and where uninhabited chambers or buildings are to be purified, fumi-

gations with this gas should be adopted. But its powerful action on the organs of

respiration precludes its use in inhabited places ; and, in such cases, the alkaline

chlorides (chloride of lime, on account of its cheapness) are to be substituted. When
these substances are in contact with organic matter, it is supposed the hypochlo-

i Configliachi and Brugnatelli's Giomale di Fisica, 1825 ; quoted by Dierbach, d. neitst. Entd. in d. Mat. Mii.
1828, 2te Abt 597.

a Trans, of the jissociat. of Fellows and Licentiates of the College of Physicians in Ireland, vol. v. 1828.

VOL. I. 43
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rite gives out oxygen, and is converted into a metallic chloride ; the oxygen being

the effective disinfecting and antiseptic agent ; or it may act by abstracting hydro-

gen. When, however, the solution of the chloride (hypochlorite) Is exposed to

the air, carbonic acid is attracted by the lime, and hypochlorous acid set free,

which immediately reacts on any organic matter present. Hence, these chlo-

rides (hypochlorites,) when exposed lo the air, evolve chlorine so slowly and in

such moderate quantities, as not to produce any noxious effects, though their

action on organic matters is very powerful. Their most obvious effect is that

of destroying the unpleasant odour of putrid matter. Their action on hydrosul-

phuric acid, ammonia, and hydrosulphate of ammonia (substances evolved by de-

composing animal matters) can be readily and easily demonstrated. Other odor-

ous principles given out by putrid matters are, by the experience of most persons,

admitted to be destroyed by the alkaline chlorides, though Piorry {Journ. Chim.
Med. ii. 601.) has asserted, they are only overpowered by the stronger smell of

the chlorine.

The alkaline chlorides (hypochlorites) possess another valuable property,

—

that of slopping or checking the putrefactive process; and hence they are called

antiseptics.*

These two properties, viz : that of destroying offensive odours and that of pre-

venting putrefaction, render the alkaline chlorides most valuable agents to the

medicinal practitioner. We apply them to gangrenous parts, to ulcers of all kinds

attended with foul secretions, to compound fractures accompanied with offensive

discharges, to the uterus in various diseases of this viscus attended with fetid

evacuations: in a word, we apply them in all cases accompanied with ofl^ensive

and fetid odours. As 1 have before remarked, with respect to chloride of soda

(p. 469.), their efficacy is not confined to an action on dead parts, or on the dis-

charges from wounds and ulcers ; they are of the greatest benefit to living parts,

in which they induce more healthy action, and the consequent secretion of less

ofl'ensive matters. Farthermore, in the sick chamber, many other occasions pre-

sent themselves on which the power of the chlorides to destroy offensive odours

will be found of the highest value ; as, to counteract the unpleasant smell of dress-

ings or bandages, of the urine in various diseases of the bladder, of the alvine

evacuations, <Src. In typhus fever a handkerchief, or piece of calico, dipped in a

weak solution of an alkaline chloride, and suspended in the sick chamber, will be

often of considerable service both to the patient and the attendants.

The power of the chlorides (hypochlorites) to destroy infections or contagion,

and to prevent the propagation of epidemic diseases, is less obviously and satis-

factorily ascertained than their capability of destroying odour. Various state-

ments have been made by Labarraque, and others, (Vide Alcock's Essay^ p. 155,

et. seq.) in order to prove the disinfecting power of the chlorides with respect to

typhus and other infectious fevers. But, without denying the utility of these

agents in destroying bad smells in the sick chamber, and in promoting the reco-

very of the patient by their influence over the general system, I may observe

that I have met with no facts which are satisfactory to my mind as to the chemi-

cal powers of the chlorides to destroy the infectious matter of fever. Nor am I

convinced by the experiments made by Pariset and his colleagues, (Bullet, des

Sciences Med. xix. 233.) that these medicines are preservatives against the

plague. Six individuals clothed themselves with impunity in the garments of

men who had died of plague, but which garments had been plunged for six hours

in a solution of chloride of soda. But, as Bouillaud (Diet, de Med. Prat., art.

Contagio7i.) has truly observed, the experiments, to be decisive, should have

been made with clothing which had already communicated the plague to the

wearers of it. In Moscow, chlorine was extensively tried and found unavailing,

*For various facts in pioof of this, I must refer to the late Mr. Alcock's Essay on the Use tf the Chlorureta,

V)nd. 1827.
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nay, apparently injurious, in cholera. " At the time," says Dr. Albers, {Lond.
Med. Gaz. viii. 410.) "that the cholera hospital was filled with clouds of chlorine,

then it was that the greatest number of the attendants were attacked." (See also

l^\Qvhsic\\, Die neusi. Enid, in d. Mat. Med. \. 411, 2^' Ausg. 1837.) Some
years ago chlorine was tried at the Small-Pox Hospital, with a view of arresting

the progress of erysipelas: all offensive smell, as usual, was overcome, but the

power of communicating the disease remained behind. {Land. Med. Ga2;. viii.

472.) Bousquet [Rev. Med. Fev. 1830, p. 264.) mixed equal parts of a solution

of chloride of soda and the vaccine lymph, and found that the latter still pos-

sesssed the power of producing the usual cow-pock vesicle. These are a few of
the facts which are adverse to the opinion that chlorine or the alkaline chlorides

possess the power of preventing the propagation of infectious, contagious, or
epidermic diseases. In opposition to them there are but few positive facts to be
adduced. Coster (Richter, Ausf. Arzneimitlell. Suppl. Band. 539.) found that

a solution of chloride of soda destroyed the infectious properties of the syphilitic

poison, and of the poison of rabid animals. The statements of Labarraque (Al-

cock's JEssay, pp. 56, 58, &c.) and others as to the preservative powers of the

chlorides in typhus, measles, &c., are too loose and general to enable us to attach

much value to them.

Considered in reference to medical police, the power of the alkaline chlorides

(hypochlorites) to destroy putrid odours and prevent putrefaction is of vast im-

portance. Thus chloride of lime may be employed to prevent the putrefaction

of corpses previously to interment, to destroy the odour of exhumed bodies during
medico.legal investigations, to destroy bad smells, and prevent putrefaction in dis-

secting-rooms and workshops in which animal substances are employed (as cat-

gut manufactories), to destroy the unpleasant odour from privies, sewers, drains,

wells, docks, &c., to disinfect ships, hospitals, prisons, stables, &c. The various

modes of applying it will readily suggest themselves. For disinfecting corpses, a
sheet should be soaked in a pailful of water containing a pound of chloride, and
then wrapped around the body. For destroying the smell of dissecting-rooms,

&c., a solution of the chloride may be applied by means of a garden watering-

pot. When it is considered desirable to cause the rapid evolution of chlorine

gas, hydrochloric acid may added to chloride of lime.

Chloride of lime (or chloride of soda) is the best antidote in poisoning by hy-

drosulphuric acid, hydrosulphuret of ammonia, sulphuret of potassium, and hy-
drocyanic acid. It decomposes and renders them inert. A solution should be

administered by the stomach, and a sponge or handkerchief soaked in the solu-

tion, held near the nose, so that the vapour may be inspired. It was by breathing

nir impregnated with the vapour arising from chloride of lime, that the late Mr.

Roberts (the inventor of the miner's improved safety lamp), was enabled to enter

and traverse with safety the sewer of the Bastile, which had not been cleansed

for 37 years, and which was impregnated with hydrosulphuric acid. (Alcock's

Essay.) If a person be required to enter a place suspected of containing hydro-

sulphuric acid, a handkerchief moistened with a solution of chloride of lime should

be applied to the mouth and nostrils, so that the inspired air may be purified before

it passes into the lungs.

A solution of chloride of lime has been used as a wash in some skin diseases.

Derheims {Jour7i. de Ckim. Med. iii. 575.) used a strong solution with great

success in scabies. This mode of curing itch is much cleaner and more agreea-

ble than the ordinary method by sulphur frictions. It has likewise been found

successful by Fantonetti {Ibid. ix. 305.) in tinea capitis : where the discharge is

copious, washes of the chloride may be used with advantage. In burns and scalds,

Lisfranc employed lotions of chloride of lime either immediately after the acci-

dent, or subsequent to the application of emollient poultices.

Solutions of chloride of lime have been employed with great benefit in oph-

thalmia. Dr. Varlez, surgeon to the military hospital at Brussels, [Med. and
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Phys. Journ. Nov. 1827.) states that in 400 cases it never disappointed him once.

Mr. Guthrie has also reported favourably of it in three cases ; as have likewise MM.
Colson, Delalte, and Raynaud. The solution used by Dr. Varlez was composed

of from a scruple to three or four drachms of chloride, and an ounce of water. It

was dropped into the eye or injected by a syringe, or applied by means of a camel's

hair pencil. Of course other means (bleeding, purging, cold, and, in chronic

cases, blisters) should be conjoined. 1 have found a weak solution of the chloride

very successful in the purulent ophthalmia of infants. Gubian {Journ. de Clmn.

Med. vi. 315) proposed to apply a solution of chloride of lime to prevent the

pitting from small-pox. The fully maturated pustules are to be opened and

washed with a weak solution of this salt : desiccation takes place very promptly,

and no marks or pits are said to be left behind.

Chloride of lime may be employed internally in the same cases that chloride

of soda is administered (p. 468). It has been used with great success by Dr.

Reid
(
Trans, of the King and Queen^s College of Physicians in Ireland^ v.

266.) in the epidemic fever of Ireland. In some of the very worst cases it acted

most beneficially, causing warm perspiration, rendering the tongue cleaner and

moister, checking diarrhoea, and inducing quiet sleep. I also can bear testimony

to the good effects of it in bad cases of fever. In disease of the pulmonary organs

resulting from febrile excitement. Dr. Reid also found it advantageous. In dysen-

tery likewise it was most valuable. He used it by the mouth, and also in the form

of clyster. It corrected the intolerable stench of the evacuations, and improved

their appearance. Cima (Richter, Ausf Arzneimitt. iv. 305.) used it both inter-

nally and externally in scrofula.

Administration.—Internally, chloride of lime may be given in doses of from

one grain to five or six grains, dissolved in one or two ounces of water, sweetened

with syrup. As the dry chloride of the shops deposits hydrate of lime when put

into water, the solution (of the hypochlorite of lime and chloride of calcium)

should be filtered, to get rid of this. To destroy the unpleasant smell of the

breath, and to restore the while colour of the teeth when stained by tobacco, &c.,

tooth-powders (see p. 220.) and lozenges {Journ. de Chim. Med. t. iii. p. 496.) con-

taining chloride of lime, have been used. An ointment (composed of 3j. of chlo-

ride to 3j. of lard or butter) has been employed, by way of friction, to reduce

scrofulous enlargements of the lymphatic glands, when the use of mercurial oint-

ment has failed.

Antidotes.—Administer albuminous liquids (as eggs beat up with water), or

milk, or flour and water, or oil, or mucilaginous drinks, and excite vomiting

;

combat the gastro-enteritis by the usual means. Carefully avoid the use of acids,

which would cause the evolution of chlorine gas in the stomach.

LIQUOR CALCIS CHLORINATiE ;
Solution of Chlorinated Lime; Solution of Chlo-

ride of Lime. A solution of chloride of lime is used for lotions and gargles. Its

strength must vary according to the quality of the chloride and the nature and
seat of the disease for which it is employed. The average proportions are from

3j. to 3iv. of chloride, and Oj. of water. In the cure of itch, Derheims employed
a wash composed of 3iij- of chloride, and Oj. of water. The changes produced

in the chloride by the action of water have been already explained (see p. 504).

The solution should be filtered to get rid of the hydrate of lime. A solution

containing from ten to fifteen grains of the chloride is useful as an enema when
the alvine evacuations are very offensive. A formula for a disinfecting mouth-
ivash has been already given (see p. 220).

4. CAL'CIS CAR'BONAS.—CARBONATE OF LIME.

(1. Creta, L. E. D.—2. Marmor, L. E. D. (U. S.)—3. Testce prEeparatop, /,.)

History.—Some varieties of carbonate of lime were distinguished and em-
ployed in the most remote periods of antiquity. Marble was probably used for
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building 1050 years before Christ. (1 Chron. xxix. 2.) Pliny (^Hist. Nat. xxxvi.)

tells us that Diposnus and Scyllis were renowned as statuaries of marble in the

50th Olympiad [i. e. 557 years before Christ). The Creta, mentioned by Horace
(^Sat. iii. lib. 2.) and Pliny was probably identical with our chalk. (On the chalk'

of the ancients, consult Beckmann's History of Invent, i. 212.)

Natural History.—Carbonate of lime occurs in both kingdoms of nature.

«• In the Inorganized Kingdom.—It forms a considerable portion of the known crust of
the earlli, and occurs in rocks of various ages. It is found in the inferior Btralificd rocks,

but more abundantly in the different groups of the fossiliferous rocks, particularly towards
the central and higher parts of the series. (De la Bcche, Researches in Theoretical Geology,

In the crystallized form it constitutes Calcareous Spar and Arragonite. The first of Ihese is

most extensively distrihutcd, and presents itself under many hundred varieties of shapes. (See

Bournon's Traite Complet de la Chaux Carhonalee. Londres, 1808.)

Granular Carbonate of lime (ihc Granular Limestone of mineralogists) more commonly oc-

curs in beds, but sometimes constitutes entire mountains. The whitest and most esteemed pri-

mitive limestone is that called Statuary Marble, or, from its resemblance to while sugar, Saccho'
void Carbonate of Lime. That from Carrara, on the eastern coast of the Gulf of Genoa, is the

kind usually employed by the statuary, and being very pure, should be employed for pharmaceuti-
cal purposes; it is the Marmor of the British pharmacopccias.

Chalk constitutes the newest of the secondary rocks, and occurs abundantly in the southern
parts of England. It lies in beds, and contains abundance of marine as well as terrestrial orga-

nic remains. The upper part of a considerable portion of the chalk of England contains nume-
rous flints, which are supposed to have belonged to poriferous animals. (Dr. Grant, Lect. on
Comp. A flat, in the Lancet, Nov. 2, 1833.)

There are various other native forms of carbonate of lime constituting the substances called

by the mineralogists Schiefer Spar, Rock Milk, Earth Foam, Stalactitic Carbonate of Lime, An-
thraconite. Oolite, Pisolite, Marl, Tufa, &.c.

Carbonate of lime is an ordinary ingredient in mineral and common waters, being held in

solution by carbonic acid, and, therefore, deposited when this is expelled by boiling or other-

wise.

yg. In the Organized Kingdom.—Carbonate of lime is found in some plants, and is obtained

from the ashes of most. It is an abundant constituent of animals, especially of the lower classes.

Thus in the Radiate animals we find it in the hard parts of Corals, Madrepores, &,c.; in the Mol-
luscs (as the Oyster), it is in the shells. In the articulated animals it forms, with phosphate of

lime, the crtists which envelope these animals (as the Crub and Lobster); in the higher classes it

is found in bone, but the quantity of it is very small.

Preparation.—Several forms of carbonate of lime are employed in medicine;

viz. Marble, Chalk, Precipitated Carbonate of Lime, and Carbonate of Lime from

Animals. Most of these require to be submitted to some preparation before they

are fitted for use,

1. Marble; MarmoT. Carhonas Calais (dura), L.

—

Massive Crystalline Car-

bonate of Lime ; White Marble, E. Marmor alburn^ D.—This is employed for

the preparation of carbonic acid (p. 309) and for other purposes. White or sta-

tuary marble from Carrara should be selected, on account of its /reedom from

Iron. It requires no preparation.

2, Chalk ; Creta. Calcis Carbonas [friabilis), L Creta, Friable Carbonate

of Lime: Clialk, E. (and U. S.)— Creta alba, D. This is foun^in great abundance in

the southern parts of England. It is ground in a mill, an^'the finer particles sepa-

ted by washing them over in water, letting the wate'' settle, and making up the

sediment into flat cakes, which are dried in the ?<'i*. In this state it is called

Whiting. All the British Colleges give directior>s for the preparation of chalk

by elutriation. By this means it is separated fr^nn siliceous and ferruginous par-

ticles. The product is called Frepared ChaU {Creta prteparata^ L. E. D. and

U. S,) It is usually made up into little coni^jal loaves.

The London College orders of Chalk, Ibj.; Water as much as may be sufficient; add a little

Water to the Chulk, and rub it that it may become fine powder. Put this in a large vessel with

the rest of the Water; then stir it, and after a short interval pour off the supernatant water, still

turbid, into another vessel, and set it by that the powder may subside ; lastly, the Water being

43*
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poured off, dry this powder and keep it for use. In the same way shells, first freed from impuri-

ties and washed with boiling water, are prepared.

The directions of the Edinburgh and Dublin Colleges are essentially the same, except that no
mention is made of the preparation of chalk from shells.

3. Precipitated Cartoonate of Ijime« (Calcis CarbonaS prcBCipitatum^ D.)

—

Carbonate of lime prepared by precipitation is employed by some druggists in the

preparation o^ Aromatic Confection. It is also preferred to the ordinary prepared

chalk for making Camphorated Cretaceous Tooth-Pawder. The Dublin College

directs it to be employed in the preparation of the Hydrargyrum cum Greta., D.

The following is the mode of preparing it :

—

Take of Solution of Muriate of Lime, ^tjc ^arfs; add of Carbonate of Soda dissolved in four

times its weight of distilled water, three parls. Let the precipitate be mixed with water, and
suffered to subside, and let this operation be three times repeated with a sufficiently large quan-

tity of water: lastly, when collected, let the powder be dried on a chalk stone or on paper.

P/j. Bui.

It should be prepared with cold solutions, otherwise the deposit is finely gra-

nular.

4. Cariionate of liime from Animals.—Carbonate of lime is obtained from va-

rious animal substances ; as from Oyster shells, Crab's claws. Crab's stones, and
Red Coral. These substances yield carbonate of lime intimately blended with

animal matter.

a. Prepared Oyster Shells ; Test(B preBparatce, L.—See Ostrea edulis.

yS. Prepared Crab's Claws ; Lapilli Cancrorum prcBparati ; Chelae Cancrorum prcBparata.— 4

See Cancer Pagurus.

y. Prepared Crab's Stones ; Lapides Cancrorum praparati ; Prepared Crab^8 Eyes ; Oculi

Cancrorum prfBparati.—See Astacus Jluvialilis.

«r. Prepared Red Coral; Corcdlium rubrum prcBparalum.—See Corallium rubrum.

Properties.—Pure carbonate of lime is a tasteless, odourless solid. When
heated to redness in a current of air its carbonic acid is expelled, leaving quick-

lime. It is almost insoluble in water ; one part of carbonate requiring 1600 parls

of water to dissolve it. It is much more soluble in carbonic acid water : the solu-

tion reddens litmus, but changes the yellow colour of turmeric paper to brown
;

and by boiling, or exposure to the air, gives out its carbonic acid, by which the

carbonate of lime is deposited.

Carbonate of lime is a dimorphous substance ; that is, it crystallizes in two dis-

tinct and incompatible series of forms. Thus the forms of Calcareous Spar be-

long to the rhombohedric system, while Arragonite belongs to the right rectangu-

lar prismatic system. According to Gustav. Rose, [Land, and Edinb. Phil. Mag.
June, 1838.) both calcareous spar and arragonite may be formed in the humid way,
but the first at a lower, the latter at a higher temperature:^ in the dry way, cal-

careous spar done is formed. Both minerals doubly refract the rays of light, and
expand unequal'.y in their different parts when heated; but calcareous spar has

only one axis of double refraction (see p. 176, figs. 29 and 30), whereas arra-

gonite has two.

Granular limestone (q{ which white marble is the purest kind) is massive, and
consists of small grains of minute crystals, presenting a lamellar structure and
brilliant lustre, but intersecting each other in every direction, and thereby giving

a glimmering lustre to the mess.

CJmlk is massive, opaque wVen pure white, and has an earthy fracture. It is

usually soft to the touch, and adli°res to the tongue.
Characteristics.—Carbonate of i-me is recognised as a carbonate by the tests

: already mentioned for this class of salts (p. 310). As a calcareous salt it is

known by the characters before described (p. 497) for lime.

» Colonel Yorke states that the deposit made by water on the interior of a copper boiler is artificial arrago-
nite {Proceedings of the Chemical Societij, No. 1).
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Composition.—Carbonate of lime has the following composition :

—

Berzelius.

^toms, Eq. IVt. Per Cent. Marcet. Stremeyer. Ure.

Lime l 28 56 5(51 56 35 564
Carbonic Acid I 22 44 431» 43«5 430

Carbonate of Lime 1 50 100 ...iftOO 10000 1000

Purity—Pure marble or chalk should be perfectly soluble, with effervescence,

in hydrochloric acid, by which the absence of silica is shown. Ammonia should

not cause any precipitate wiih this solution, by which its freedom from alumina,

oxide of iron, &c., may be inferred : nor should a solution of sulphate of lime

throw down any thing by which the absence of baryta and strontia is proved.

Totally soluble in hydrochloric acid, with effervescence. From this solution, after it has been
boiled, when ammonia is dropped in, it throws down nothing. Ph. Lond.

" A solution of 25 grains in ten fluid-drachms of pyroligncous acid,' when neutralized by car-

bonate of soda, and precipitated by 33 grains of oxalate of ammonia, continues precipitablc after

filtration by more of the test." Fh. Ed.

Physiological Effects.—The local effects of chalk are those of an absorb-

ent, antacid, and mild desiccant (see p. 217). When swallowed, it neutralizes the

free acid of the gastric juice, and in this way alone must, by continued use, in-

jure the digestive functions. It causes constipation, an effect commonly observed

from the use of a few doses in diarrhoBa. By the action of the free acids (acetic

and hydrochloric) of the alimentary canal, it is converted into two soluble calca-

reous salts (acetate of lime and chloride of calcium), which become absorbed.

Hence the continued use of carbonate of lime is attended with the constitutional

effects of the calcareous salts, and consequently the statements which have been

made as to the influence of chalk over the lymphatic vessels and glands, and its

effect in diminishing excessive secretion, may be correct. Sundelin [Heilmittel-

lehre^ i. 179.) thinks it may even promote the deposit of bone-earth in diseases

attended with a deficiency of this substance. Carbonate of lime, prepared

from animal matter, has been erroneously supposed to be more digestible than

chalk, and, therefore, less likely to occasion dyspeptic symptoms. (Wibmer,
Die Wirkung, &c. ii. 10.) Dr. A. T. Thomson [Elements of Mate^ria Medica,
ii. 82.) says, that "after chalk has been used for some lime, the bowels should

be cleared out, as it is apt to form into hard balls, and to lodge in the folds of the

intestines."

Uses.—As an absorbent and desiccant, prepared chalk is used as a dusting

powder in moist excoriations, ulcers, the intertrigo of children, burns and scalds,

erysipelatous inflammation, &c. In the form of ointment it has been recom-
mended by Mr. Spender [Observations on Ulcers.) in ulcers.

As an antacid it is exhibited in those forms of dyspepsia accompanied with

excessive secretion of acid ; and as an antidote in poisoning by the mineral and
oxalic acids.

It has also been used in some diseases which have been supposed to depend

on, or be accompanied by, excess of acid in the system—as in gouty afl'ections,

which are usually attended with the excessive production of uric acid; and in

rachitis, which some have ascribed to a preponderance of phosphoric acid, or to

a deficiency of lime in the system.

To diminish alvine evaaiations, it is employed in diarrhoea. Its efficacy can
hardly be referred solely to its antacid properties, for other antacids are not equally

successful, but to its desiccating properties already referred to. Moreover, in

many cases of diarrhoea in which chalk is serviceable, no excess of acidity can
be shown to exist in the bowels. Aromatics are useful adjuncts to chalk in most

cases of diarrhoea. In old obstinate cases, astringents (as catechu or kino) may

* This quantity of acid is unnecessarily large. According to Mr. Phillips {Lond. Med. Oaz. N. S. vol. ii.

1838-9, p. 759), it is capable of dissolving more than four times the above quantity of chalk.
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be conjoined with great advantage; and in severe cases, accompanied with griping

pains, opium.

Administration.—Prepared chalk is given in the form of powder or mixture,

in doses of froin ten grains to one or two drachms. It enters into a considerable

number of officinal preparations.

1. MISTURA CRETiE, L. E. D. ; (U. S.) Chalk Mixture ,- Cretaceous Mixture.

(Prepared Chalk, 3ss. ; Sugar, 3iij. ; Mixture of Acacia, f3iss. ; Cinnamon Water,

f3xviij. Mix. L.—Prepared Chalk, 3x. ; Pure Sugar, 3v. ; Mucilage, fjiij.

;

Spirit of Cinnamon, 3ij. ; Water, Oij. Triturate the chalk, sugar, and mucilage

together; and then add gradually the water and spirit of cinnamon, E.—Prepared

Chalk, 3sS' ; Refined Sugar, 3iij.; Mucilage of Gum Arabic, 3]-; Water, Oj.

[wine measure.'] Mix. JD.)—[Prepared Chalk, half an ounce; Sugar, Gum
Arabic, in powder, aa two drachms ; Cinnamon Water, Water, aa four fluid

ounces.—U. S. P.]—A convenient and agreeable form for the exhibition of chalk.

It is in very common use for diarrhoea. Aromatics (as aromatic confection), as-

tringents (as kino or catechu), and narcotics (opium), are frequently combined
with it. Dose, f3ss. to f^ij.

t PULVIS CRETJ COMPOSITUS, L. E. D. Compound Powder of Chalk. (Pre-

pared Chalk, Ibss. ; Cinnamon, 3iv.; Tormenlil Root; Acacia Gum, of each,

3iij. ; Long Pepper, 3ss. L. D.—Prepared Chalk, 3lv. ; Cinnamon, in fine pow-
der, 3iss. ; Nutmeg, in fine powder, 3j. Triturate them well together.)—Aro-
matic and astringent. Used in diarrhoea. Dose, grs. x. to 9j.

t TROCHISCI CRETJ], E. Chalk Lozenges. (Prepared Chalk, 3iv. ; Gum
Arabic, 3j. ; Nutmeg, 3j. ; Pure Sugar, 3vj. Reduce them to powder, and beat

them with a little water into a proper mass for making lozenges.)—Mildly antacid

and astringent. Used in acidity of stomach and diarrhoea.

L CAMPHORATED CRETACEOUS TOOTH-POWDER. (Precipitated Carbonate of Lime,

three parts ; Camphor, finely pulverized, one part. Mix.)—Extensively used as

a dentifrice (see p. 219).

5. CAL'CIS SUBPHOSTHAS.—SUBPHOSPHATE OF LIME.

PIisTORY.—In 1769 Scheele discovered that bones contained an earthy salt

composed of phosphoric acid and lime. As these two substances combine to-

gether in several proportions to form phosphates, chemists distinguish the combi-
nation found in bones by the name of the Bo7ie Phosphate, or the Subphosphate

of Lime.
Natural History.—Subphosphate of lime constitutes the principal part of the

earthy matter of the bones of the Vertebrata and of the crustaceous envelopes of

the Articulata. According to Dr. Wollasfon [Phil. Traits, for 1797.) the same
subphosphate is found in the ossification of the arteries, veins, valves of the heart,

bronchise, and tendinous portion of the diaphragm. Moreover, the tartar of the

teeth is composed of it.

TIic calcareous phosphate found in urine, and which is sometimes deposited from this fluid in

a pulverulent form, is the neutral phosphate of lime (C« O + ?0^^). The phosphate of lime

calculus, prostatic calouli, and pineal concretion, also contain, according to Dr. Wolhiston, ihc

neutral phosphate. The same salt is held in solution by carbonic acid in some mineral waters.

(Bcrzelius, Traile (fe Chimie, t. iv.) The calcareous phosphate (bund crystallized in some plants

is probably the neutral phosphate.

The mineral called Apatite is the subscsquiphosphate of lime (^C a O -j- *P O'^).

Preparation.—When bones are ignited in close vessels, they yield as a fixed

residue Bone Black (see pp. 298 and 307). If, however, they be calcined in open

vessels, the whole of the carbonaceous matter is burnt ofT, and the while product
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is called Bone Ash (Ossa iista alba ; Ossa de usla ; Ossa a/l alhedinem usta ; Ossa
calcinata ; Spodiuin album,) or the Bone Earth [Terra Ossium).
A similar product is obtained by calcining the antlers [Cor?iua) of the Deer

(Cervus). In this case the product, when reduced to a fine powder, is called

Burnt Hartshorn. (Cornu ustum, L. ; Pulvis C&rnu Cervini usti, D.) Finely-

powdered Bone Ash is, however, usually substituted in the shops fut Burnt
Hartshorn.

The Dublin College j»ives the following directions for the preparation of Pre-

cipitdtetl PJiosphcUe of Lime (Calcis Fkosphas prcecipitatum, D.)

Take of Bones, burnt and reduced to powder, one part ; Diluted Muriatic Acid ; Water, of

each two parts. Digest ihein together during twelve hours, and filler the liquor : add lo ihis,

of waler of Caustic Ammonia as much as may be sufficient to throw down the Phosphate of Lime.
Let this be washed with a sufficiently large quantity of water, and then dried.

Bone ash is composed principally of subphosphate with a little carbonate of

lime. By digestion with hydrochloric acid, the subphosphate is dissolved, and
the carbonate is decomposed with the evolution pf carbonic acid and the formation

of water and chloride of calcium. On the addition of ammonia, the subphosphate

is precipitated. It is washed to deprive it of all traces of chloride of calcium and
muriate of ammonia;

Properties.—Subphosphate of lime is white, tasteless, odourless, insoluble in

water, but soluble in nitric, hydrochloric, and acetic acids, from which solutions

it is thrown down, unchanged in composition, by ammonia, potash, and their car-

bonates. When exposed to a very intense heat, it fuses, and undergoes no other

change.

Characteristics.—It is known to be a phosphate by its solubility in hydrochloric

acid, and its being again thrown down as a while precipitate when the acid solu-

tion is supersaturated with caustic ammonia. If it be digested in a mixture of

sulphuric acid and alcohol, sulphate of lime is precipitated, and an alcoholic solu-

tion of phosphoric acid obtained. The acid may then be recognised by the tests

for it already mentioned (p. 402). If the precipitated sulphate of lime be dis-

solved in water, the solution may be known to contain lime by the tests before

described for the calcareous salts (p. 496). The subphosphate of lime of bones

is distinguished from the neutral phosphate by its fusing with greater difficulty,

and dissolving more readily in hydrochloric acid. A very delicate test of the

neutral phosphate is its crystallizing from hydrochloric acid by evaporation.

(Wollaston, Phil. Traiis. for 1797, p. 396 and 397.)

CoJiPosiTioN.—The composition of subphosphate of lime is as follows :

—

•

Atoms. Eq. Wt. Per Cent. Berzelius.

Lime 8 224 510 51-55
Phosphoric Acid 6 216 49-0 48-45

Bonf! Subphosphate of Lime 1 410 1000 100-00

Physiological Effects.—Its effects are not very obvious. " As phosphate of
lime is very difficultly soluble," observes Wibmer, (Die Wirkung, &c. ii. 9.) " it

is absorbed in small quantity only, and then acts more or less like lime, as a
slight astringent, on the tissues and secretions, and increases, incontestably, the

presence of calcareous salts in the bones, the blood, and the urine. Large doses
disorder the stomach and digestion by their difficult solubility."

Uses.—It has been administered in rickets, with the view of promoting the de-

position of bone-earth in the bones. The sesquioxide of iron may be advantage-
ously conjoined with it. Its principal use is in the preparation of phosphorus

(p. 400) and phosphate of soda (p. 473). In the arts it is employed for polishing,

for the preparation of cupels, &c.
Administration.—Dose from grs. x. lo 3ss. For internal use the preparation

of the Dublin College is to be preferred.
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Obder XV.—COMPOUNDS OF MAGNESIUM.

1. MAGNE'SIA, L. E. D. (U. S.)—MAGNESIA.

History.— It was first chemically distinguished from lime in 1755, by Dr.
Black, who also showed the difference between magnesia and its carbonate. From
the mode of procuring it, it is frequently termed Calcined or Burnt Magnesia
{Magnesia calcinata sew usta). It is sometimes called Talc Earth [Talkerde)^

or Bitter Earth [Bittersalzerde).

Natural History.— It occurs in both kingdoms of nature.

at. In the Inorgan'ized Kingdom.—Magnesia is found native, in the solid state or in solution,

in sea or some mineral waters, in coinbinalion with water and various acids (carbonic, sulphuric,

boracic, sihcic, and nitric). Chloride of magnesium exists in sea water, as also in some springs.

y(?. In the Organized Kingdom.—Combined with acids it is found in some vegetables, (as

Salsola Kali and Fucus vesiculosus,) and animals (as in the urine and some urinary calculi of

man).

Preparation.—It is prepared by submitting the common carbonate of mag-
nesia to heat, whereby the carbonic acid is driven off.

The Edinburgh College gives the following directions for it:—"Take any convenient quantity

of Carbonate of Magnesia, expose it in a crucible to a full red heat for two hours, or till the pow-
der, when suspended in water, presents no effervescence oh the addition of muriatic acid. Pre-

serve the product in well-closed bottles."

The directions of the London and Dublin Colleges are essentially similar. [And so are those

of the U. S. Pharmacopoeia.]

The operation is usually conducted in large, porous, covered crucibles, placed

in a furnace expressly devoted to this operation, and heated by coke.

Properties.—It is a light, fine, white, colourless, odourless, and tasteless

powder, having a sp. gr. 2-3. When moistened with water it reacts as an alkali

on test papers. It is very slightly soluble in water, and like lime is more soluble

in cold than in hot water. Dr. Fyffe states that it requires 5142 parts of cold,

and 36000 parts of hot water to dissolve it. Unlike lime it evolves scarcely any
heat when mixed with water. By the combined voltaic and o.xy-hydrogen flames

it has been fused by Mr. Brande. (^Manual of Chemistry.) It absorbs carbonic

acid slowly from the atmosphere.

Characteristics.—It is soluble in the dilute mineral acids without effervescence.

The dilute solution does not occasion any precipitate with the ferrocyanides,

hydrosulphurets, oxalates, or bicarbonates. The neutral alkaline carbonates,

when unmixed with any bicarbonate, throw down a white precipitate {carbonate

of magnesia). Ammonia with phosphate of soda causes a white precipitate [am-

moniacal-phospJiate of magnesia). Magnesia is itisoluble in alkaline solutions,

and is thereby distinguished from alumina. Its solution in sulphuric acid is re-

markable for its great bitterness.

Composition.—Magnesia has the following composition :

—

.^toms.

Magnesium 1

Oxygen 1

Magnesia 1

Purity.— Its freedom from any carbonate is shown by its dissolving in dilute

mineral acids without effervescence. Its hydrochloric solution should occasion

no precipitate with the oxalates, bicarbonates, and barytic salts, by which the

absence of lime and sulphates may be inferred.

Dissolves in hydrochloric acid without effervescence. Neither bicarbonate of potash nor

chloride of barium thiows down any thing from the solution. It turns turmeric slightly brown.

Ph. Land.

S. Eq. Wt.

12 ..

8 ..

Per Cent.

.... 60 .

.... 40 .

Wollaston.

.... 59-3 ...

.... 40-7 ...

Gay-Lussac.

... 59-.5 ...

... 40-5 ...

Berzelius

.. 6129
. sa-Ti

20 .. .... 100 . .... 1000 ... ... 1000 ... .. 100.00
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"Filty grains arc entirely soluble, without effervescence, in a fluid ounce of [pure] muriatic

acid: on excess of ammonia occasions in tlic solution (tnly a scanty precipitate of alumina : llic

filtered fluid is not precipitated by solution of oxalate of ammonia."

The quantity of hydrochloric acid directed to be used by the Edinburgh Col-

lege is unnecessarily large.

Physiological Effects.—When taken into the stomach, magnesia neutralizes

the free acids contained in the stomach and intestines, and forms therewith solu-

ble magnesian salts. In full doses it acts as a laxative; but as it occasions very

little serous discharge, Dr. Paris (Pharmacologiaj vol. i. art. Cathartics.) ranks

it among purgatives " which urge the bowels to evacuate their contents by an

imperceptible action upon the muscular fibres." Part of its laxative effect pro-

bably depends on the action of the soluble magnesian salts which it forms by
union with the acids of the alimentary canal. Magnesia exercises an influence

over the urine analogous to that of the alkalis : that is, it diniinishes the quantity

of uric acid in the urine, and when continued for too long a period occasions the

deposit of the earthy phosphates in the form of white sand. (W. T. Brande,

Fhil. Trans. 1810, p. 136; and 1813, p. 213.) On account of its greater insolu-

bility, it requires a longer time to produce these eflecls than the alkalis. When
taken in too large quantities and for a long period it has sometimes accumulated

in the bowels to an enormous extent, and being concreted by the mucus of the

bowels, has created unpleasant effects. A lady took every night during two
years and a half, from one to two tea-spoonsful of Henry's calcined magnesia

(in all between 9 and 10 lbs. troy) for a nephritic attack, accompanied with the

passage of gravel ; subsequently she became sensible of a tenderness in the \e(i

side just above the groin, connected with a deep-seated tumour, obscurely to be

ielt on pressure, and subject to attacks of constipation, with painful spasmodic

action of the bowels, tenesmus, and a highly irritable state of stomach. During
one of these attacks she evacuated two pints of" sand ;" and on another occasion

voided soft light brown lumps, which were found to consist entirely of carbonate

of magnesia concreted by the mucus of the bowels, in the proportion of 40 per

cent. In another case a mass of a similar description, weighing from 4 to 6 lbs.,

was found embedded in the head of the colon, six months after the patient had

ceased to employ any magnesia. (E. Brande, Quart. Journ. of Science, i. 297.)

Uses.—As an antacid it is as efficacious as the alkalis, while it has an advan-

tage over them in being less irritant, and thereby is not so apt to occasion dis-

order of the digestive organs. It may be employed to neutralize acids introduced

into the stomach from without (as in cases of poisoning by the mineral acids), or

to prevent the excessive formation of, or to neutralize when formed, acid in the

anin)al economy. Thus it is administered to relieve heartburn arising from, or

connected with, the secretion of an abnormal quantity of acid by the stomach;

its efficacy is best seen in persons of a gouty or rheumatic diathesis, in which
the urine contains excess of uric acid. It often relieves the headache to which

such individuals are not unfrequently subject. It is most efficacious in diminish-

ing the quantity of uric acid in the urine, in calculous complaints, and according

to Mr. W. T. Brande {Phil. Trans. 1813, p. 213.) it is sometimes effectual

where the alkalis have failed. It will be found of great value in those urinary

affections in which alkaline remedies are indicated, but in which potash and
soda have created dyspeptic syiTiptoms. It is a most valuable anti-emetic in

cases of sympathetic vomiting, especially that which occurs during pregnancy.^

It should be given in doses of from a scruple to a drachm in simple water or

chicken broth.

As a laxative, magnesia is much employed in the treatment of the diseases of

children. It is tasteless, mild in its operation, and antacid,— qualities which

render it most valuable as an infant's purgative. Independently of these, Hufe-

* Dr. Watson, in llie Medical Observ. and Inquiries, vol. iii. p. 335. Lond. 1769, 2d ed.
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land ascribes to it a specific property of diminishing gastro-intestinal irritation by
a directly sedative influence. In flatulency it is combined with some carminative
water (dill or anise); in diarrhoea, with rhubarb. It is employed as a purgative

by adults in dyspeptic cases—in affections of the rectum, as piles and stricture

—

and in diarrhoea. It is associated with the carminative waters—with some neu-
tral salts, as sulphate of magnesia, to increase its cathartic operation—or, in diar-

rhoea, with rhubarb.

Administration.—As a purgative, the dose, for adults, is from a scruple to a
drachm ; for infants, from two to ten grains. As an antacid, the dose is from ten

to thirty grains twice a day. It may be conveniently given in milk. It is some-
times administered in combination with lemon juice : the citrate of magnesia thus

formed acts as a pleasant and mild aperient.

2. MAGNE'SIiE CAR'BONAS, Z. E. D. (U. S.)—CARBONATE OF MAGNESIA.

History.—Carbonate of magnesia, also called Magnesia Alba and Subcarbo-

Qiate of Magnesia^ was exposed for sale at Rome at the commencement of the

18th century, by Count di Palma, in consequence of which it was termed Comi-
tisscB PalmcB pulvis. In 1707, Valentini informed the public how it might be

prepared.

Natural History.—Native, anhydrous, neutral carbonate of magnesia is

found in various parts of Europe, Asia, and America. Carbonate of magnesia is

found in some mineral waters.

The native neutral carbonate of magnesia constitules a range of low hills in Hindostan.

Some years ago a cargo of it was brought over by Mr. Bubington. Dr. Henry {^Annals of Philo-

sophy, N. S. vol. i. p. 252,) analyzed a sample of it, and found its constituents to be magnesia,

46; carbonic acid, 51 ; insoluble matter, 1-5; water, 0*5; and loss, 1* = 100.

Native carbonate of magnesia, from India, has been imported in considerable quantities into

this country; but has been found, as I am informed, unsaleable here. The samples offered for

sale in the year 1837 consisted of reniform, opaque, dull masses, adherent to the tongue, having

a conchoidal fracture, and considerable hardness. Internally, they were whitish ; externally,

they were grayish, or yellowish wliitc.

The same substance (I presume) was brought over in 1838 in the calcined state, and was
offered for sale as Indian Calcined Magnesia. It was nearly white.

Preparation.—All the British Colleges give directions for the preparation of

carbonate of magnesia.

The London College orders of Sulphate of Magnesia, Ibiv. ; Carbonate of Soda, Ibiv. and

Sviij. ; Distilled Water, Cong. iv. Dissolve separately the carbonate of soda and sulphate of

magnesia in two gallons of the water, and strain ; then mix and boil the liquors, stirring con-

stantly with a spatula for a quarter of an hour ; lastly, the liquor being poured off, wash the

precipitated powder with boiling distilled water, and dry it.

The Edinburgh College employs the same proportions of ingredients, and gives similar

directions for the preparation of this compound.

The Dublin College uses of Sulphate of Magnesia, iwenty-Jive parts; Carbonate of Potash,

twenty.four parts ; Boiling Water, /our hundred parts.

Two kinds of carbonate of magnesia are known and kept in the shops;—the

light and the heavy.

a. Light Carbonate of Magnesia ; Common Magnesia.—This is manufactured

in the northern parts of this island, and is commonly known as Scotch Magnesia,

It is said to be prepared from the residuary liquor (bittern) of sea water, after the

extraction of common salt (see p. 460).

/S. Heavy Carbonate of Magnesia ; Magnesia Ponderosa.—The following is

the method which I have seen followed in a large and esteemed manufactory :

—

Add one volume of a cold saturated solution of carbonate of soda to a boiling

mixture of one volume of a saturated solution of sulphate magnesia, and three

volumes of water. Boil until effervescence has ceased, constantly stirring with

a spatula. Then dilute with boiling water, set aside, pour off the supernatant
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liquor, and wash the precipitate with hot water on a linen cloth : afterwards dry

it by heat in an iron pot.

A heavij and gritty Carbonate of Magnesia is prepared by separately dissolving

twelve parts of sulphate of magnesia and thirteen parts of crystallized carbonate of

soda in as small a quantity of water as possible, mixing the hot solutions, and
washing the precipitate.

When cold solutions of sulphate of magnesia and carbonate of soda are mixed,

and no heat is employed, the product is apt to be gritty. According to Professor

Graham, [Elements of Chemistry^ p. 505.) carbonate of soda is not so suitable as

carbonate of potash for precipitating magnesia, »* as a portion of it is apt to go

down in combination with the magnesian carbonate; but it may be used, provided

the quantity applied be less than is required to decompose the whole magnesian

salt in solution."

By the mutual reaction of solutions of sulphate of magnesia and carbonate of

soda, we obtain, by double decomposition, sulphate of soda and carbonate of

magnesia.

MATERIALS. COMPOSITION. PRODUCTS.

1 „^ a„i„K-.» Ti/r..»„„o:, «nH «?• Sulphuric Acid. .40 ^^^\ eq. Sulphate Soda 72
1 eq. Sulphate Magnesia..60^ J ^^j,^^^^^.^ 20.^,.,^^^^,^--'^

1 eq. Carbonate Soda 54 1 } ^J; ^rh^icAM. '.
'.22

^^""^1
eq. Carb. Magnesia- . . .42

114 114 114

During the ebullition, however, part of the carbonic acid escapes, and the product,

therefore, is not a neutral carbonate, as will be shown presently.

Berzelius [Traite de Chimie, t. iv.) states, that the neutral carbonate is decom-

posed by cold water into bicarbonate, which is dissolved in the liquid, and a sub-

salt which is precipitated. Boiling water, he adds, causes the disengagement of

carbonic acid, without dissolving any thing. *' The crystallized carbonate of

magnesia loses a third of its carbonic acid and two thirds of its water, when it is

decomposed by boiling water." [Berzelius.) The compound obtained by ebulli-

tion is fixed and unalterable.

Properties.—Carbonate of magnesia, as usually met with, is in the form of a

white, inodorous, and almost tasteless powder. The common or ligJit variety

occurs in commerce as a very fine light powder, of which 48 grains lightly fill

an ounce measure. (West, Lond. Med. Gaz. vol. ix. p. 356.) It is also met

with in large rectangular masses with bevelled edges, or in smaller cubical cakes.

The light powder mixes imperfectly with water. Its taste, in a copious draught,

is somewhat disagreeable, owing probably to its having been imperfectly washed.

The heavy carbonate is, as its name indicates, of greater specific gravity than the

light: 160 grains of it lightly fill an ounce measure. It is tasteless, or nearly

so. Both kinds mixed with water have a feebly alkaline reaction on test paper.

Carbonate of magnesia is nearly insoluble in water ; it readily dissolves in carbo-

nic acid water.

Characteristics.—It is distinguished from caustic or calcined magnesia by the

effervescence which takes place on the addition of a dilute mineral acid. Its other

characteristics are the same as for the latter substance. (Vide p. 514.)

Composition.—The following is the composition of Carbonate of Magnesia of

the shops:

—

Kirtcan. Bergman. Elaproth. Buckolz. Berzelius. Phillips.

Light. Heavy.
Magnesia 45 45 40 33 42. 4475 40-8

Carbonic Acid...34 25 33 32 35 3577 360

Water 21 30 27 35 23 19-48 23-2

Magnesia Alba 100 100 100 ...100 100 10000 1000

VOL. I. 44
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Several reasons have led chemists to reject the idea of this compound being an
ordinary subsalt. (Vide Berzelius, Traite.de Chim. vi. 101.)

Mr. Phillips {Translation of the Pharmacopoeia , 4th ed.) considers it to be pro-

bably a compound of

Atoms. Eq. Wt. Per Cent.
Bihydrated Magnesia 1 38 1 (Carbonic Acid 363
Hydrated Carbonate of Magnesia 4 204 V or < Magnesia 41-3

S (Water 22-4

Carbonate of Magnesia, PA. L 1 242 100-0

Mr. Brande, [Manual of Chemistry, 5th edit. p. 714.) on the other hand, says
that it probably consists " of 1 atom quadrihydrate and 1 atom of carbonate," or
perhaps of 1 atom terhydrate and 1 atom of hydrated carbonate.

Purity.—Carbonate of magnesia should be perfectly white and tasteless. The
water in which it has been boiled should have no alkaline reaction on turmeric

paper, nor throw down any thing on the addition of chloride of barium or nitrate

of silver ; by which the absence of alkaline carbonates, sulphates, and chlorides,

is proved. Dissolved in dilute acetic acid, the soluble oxalates and carbonates
should occasion no precipitate, by which the non-existence of any calcareous salt

is shown.

The water in which it is boiled does not alter the colour of turmeric : chloride of barium or

nitrate of silver, added to the water, does not precipitate any thing. One hundred parts dissolved

in dilute sulphuric acid, lose 36-6 parts in weight. When the effervescence has ceased, bicarbo-

nate of potash does not precipitate any thing from this solution.

—

Ph. Lond.
" When dissolved in an excess of muriatic acid, an excess of ammonia occasions only a

scanty precipitate of alumina: and the filtered fluid is not precipitated by oxalate of ammonia."
-Ph. Ed.

PnYsioLOGiCfL Effects.—The effects of carbonate of magnesia are nearly the

same as those of pure magnesia. We can readily conceive that the local opera-

lion of the first is somewhat milder than that of the latter, (as in the case of the

alkalis and their carbonates;) but the difference is hardly perceptible in practice.

As the carbonate effervesces with acids, it is more apt to create flatulence when
swallowed.

Uses.—The uses of the carbonate are the same as those of calcined magnesia:

except where the object is to neutralize acid in the alimentary canal (as in cardi-

algia and in poisoning by the mineral acids), when the latter preparation is to be

preferred on account of its not efliervescing with acids, and thereby not causing

flatulency. It is employed in the preparation of medicated waters. (See p. 250.)

Administration.—..The dose of carbonate of magnesia, as a purgative, is from

ten grains to a drachm ; as an antacid, from five grains to a scruple. It is some-

times given with citric acid in an eflfervescing form. I find that Bj. of crystallized

citric acid saturates about 14 grains of either light or heavy magnesia. The
product of their reaction is citrate of magnesia.

1. TROCfllSCI MAGNESIJI, E. Magnesia Lozenges. (Carbonate of Magnesia,

3vj. ; Pure Sugar, 3iij. ; Nutmeg, 9j. Pulverize them, and, with mucilage of

Tragacanth, beat them into a proper mass for making lozenges.)—Employed to

counteract acidity of stomach.

%. APA MAGNESIA BICARBONATIS ; Carbonated Magnesia Water; Aerated

Magnesia Water : Condensed Solution of Magnesia ; Fluid Magnesia.—This

is a solution of carbonate of magnesia in carbonic acid water. Mr. Dinneford

prepares it as follows :—Howard's heavy carbonate of magnesia and distilled water

(in the proportion of 17^ grs. of the former to f 3j. of the latter) are introduced into

a cylindrical tinned copper vessel, and carbonic acid (generated by the action of

sulphuric acid on whiting) is forced into it, by means of steam power, for five hours

and a half, during the whole of which time the cylinder is kept revolving. The
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liquid, which is then perfectly clear and transparent, is drawn off, and preserved

in cylindrical zinc canisters, each closed by a cork covered by a lid. When this

solution is exposed for some time to the air, carbonic acid escapes, and minute

prismatic crystals arc deposited, which Dr. Davy {Lond. and Edinh. Phil. Mag.
vol. xvii. p. 346. 1840.) analyzed, and found to consist of

—

Atoms. Eq. Wt. Dr. Davy.

Magnesia li 30 29-61

CarbonicAcid H 33 3222
Water expelled at 2120 1 9 J027
Ditto do. byignition 3 27 2790

HydratedCarbonute of Magnesia. 1 99 100-00

An extemporaneous solution of carbonate of magnesia may be prepared by

pouring the ordinary soda water (carbonic acid water) over the common carbonate

of magnesia contained in a tumbler. Or a mixture of crystallized sulphate of

magnesia and crystallized carbonate of soda, in powder, and in atomic propor-

tions (viz. 123 parts of the former to 144 parts of the latter salt), may be substi-

tuted for the carbonate of magnesia.

Carbonated magnesia water is a very agreeable and effective form for the ad-

ministration of magnesia.

3. MAGNE'SIJE SUL'PHAS, L. E. D. (U. S.)—SULPHATE OF MAGNESIA.

History.—This salt was originally procured from the Epsom waters by Dr.

Grew. {A Treatise of the Nature and Use of the Bitter Purging Salt.

Lond. 1697.) It has had a variety of names, such as Ejysom or the Bitter

Purging Salt, Sal Anglicum, Sal Seidlitzense, Sal Caiharticum, and Vitriolated

Magnesia,
Natural History.—It is a constituent of sea and many mineral Waters : it

occurs as an elTlorescence on other minerals, forming ihe Hair Salt of mineralo-

gists ; and with sulphate of soda and a little chloride of magnesium, constitutes

Reussite.

Preparation.—The two great sources of the sulphate of magnesia of English

commerce are Dolomite and Bittern,

a. From Dolomite.—Dolomitc or Magncsian Limestone is a mixture or combi-

nation of the carbonates of magnesia and lime. It crystallizes in rhombohe-

drons. It occurs in enormous quantities in various-counties of England (as those

of Somerset, York, and Nottingham), and is employed for building : York Min-

ster and Westminster Hall are built of it.

Various methods of manufacturing sulphate of magnesia from dolomite have

been proposed and practised. One method is to heat this mineral with dilute sul-

phuric acid : carbonic acid escapes, and a residue, composed of sulphate of mag-

nesia and sulphate of lime, is obtained. These two salts are separated from each

other by crystallization.

In 1816, Dr. William Henry, of Manchester [Repert. of Arts, vol. xxx. p.

142, 2d Ser.) took out a patent for the following process:—Calcine magnesian

limestone, so as to expel the carbonic acid ; then convert the caustic lime and

magnesia into hydrates by moistening them with water. Afterwards add a suffi-

cient quantity of hydrochloric (or nitric or acetic) acid (or chlorine), to dissolve

the lime, but not the magnesia, which, after being washed, is converted into sul-

phate by sulphuric acid (or, where the cost of this is objectionable, by sulphate

of iron, which is easily decomposed by magnesia). Or the mixed hydrates of

lime and magnesia are to be added to bittern : chloride of calcium is formed in

solution, while two portions .^ magnesia (one from the bittern, the other from

the magnesian lime) are left unacted on. Or hydrochlorate of ammonia may be

used instead of bittern : by the reaction of this on the hydrated magnesian lime,

chloride of calcium and caustic ammonia remain in solution, while magnesia
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is left uudissolved : the ammonia is separated from the decanted liquor by distil-

lation.

Carbonate of ammonia has also been employed to separate lime from magnesia:

carbonate of lime is precipitated, and the magnesia remains in solution, from which

it may be easily separated by ebullition. {Journ of Science, iii. 217 : vi. 313 ;

ix. 177.)

/3. From Bittern.

—

Bittern or the Bitter Liquor is the residual liquor of sea-

water, from which common salt (chloride of sodium) has been separated (see p.

460). At Lymington, in Hampshire, sulphate of magnesia {q,^\\q^ physical salt)

is manufactured from bittern during the winter season. The liquor is boiled for

some hours in the pans used during the summer for the preparation of common
salt. During the ebullition some common salt is deposited. The lighter impuri-

ties are removed by skimming, and the concentrated solution is removed into

wooden coolers, where in 24 hours one-eighth part of crystals of sulphate (called

Single Epsom Salts, or simply Singles) are deposited. These are drained, dis-

solved, and recrystallized : they are then denomiiaated Double Epsom Salts, or

simply Doubles. Four or five tons of sulphate are obtained from brine which has

yielded 100 tons of common salt and 1 ton of cat salt. (Henry, Phil. Trans, for

1810.) No sulphuric acid is employed in the process at Lymington ; but, if this

acid be added to the residual liquor, a farther quantity of sulphate may be ob-

tained by the decomposition of the chloride of magnesium.

At Monte della Guardia, near Genoa, sulphate of magnesia is manufactured from schistose

minerals, containing sulphur, magnesia, copper, and iron. After being roasted, and moistened

to convert them into sulphates, they are lixiviated, and the solution is deprived, first, of copper

by refuse of iron, and afterwards of iron by lime, (Dr. Holland, Phil. Trans. 1816, p. 294.)

In Bohemia, sulphate of magnesia is procured, by evaporation, from the waters of Seidlilz and
Saidschutz. Hermann (Poggendorff's Annalen, xi. 249.) extracts it from Uquids containing

chloride of magnesium, by means of sulphate of soda. At Baltimore, sulphate of magnesia is

procured from the siliceous hydrate of magnesia or marmolile, by reducing the mineral to pow-
der, saturating with sulphuric acid, and calcining the dried mass tu perOAidizu the iron. It is

ihcn redissolved in water (from which solution the remaining iron is separated by sulphuret of

lime), and crystallized. By a second crystallization it is obtained nearly pure. (D. B. Smith, in

the Dispensatory of the U. S. of America.)

Properties.—The sulphate usually met with in the shops is in small acicular

crystals. By solution and~- recrystallization we readily obtain tolerably large

four-sided rhombic prisms, with reversed diedral summits, or four-sided pyra-

mids : the crystals belong to the right prismatic system. Both large and small

Fig. 78. Fig. 79.

Common Crystal. Crystal with diedral reversed

summits.

crystals are colourless, transparent, and odourless^;l)ut have an e.xlremely bitter

taste. When heated they undergo the watery fusioti', then give out their water of

crystallization, become anhydrous, and at a high temperature undergo the igneous

fusion, and run into a white enamel, but without suffering decomposition. Ex-
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posed lo ihe air they very slowly and slightly eflloresce. They dissolve in their

own weight of water at 60°, and in three-fourths of their weight of boiling water.

They are insoluble in alcohol.

CharcLcteristics.—Sulphate of magnesia is known to contain sulphuric acid by
the tests for the sulphates already mentioned (p. 414). The nature of its base is

shown by the tests for magnesia before described (p. 514).

Composition.—The following is the composition of crystallized sulphate of
magnesia :—•'

Atoms. Eq. Wt. Per Cent. OayLussac. JVenzel.

Magnesia 1 20 16-20 1604 16-80
Sulphuric Acid 1 40 3252 3-2o3 30-64
Water 7 63 51-22 5143 5-250

Cryst. Sulphate of Magnesia.. 1 123 100-00 • lOOOO 10000

Purity.—The sulphate of magnesia met with in the shops is usually sufficiently

pure for all medicinal and pharmaceutical purposes. It should be colourless, and
its dilute solution should undergo no change when mixed with ferrocyanides or

hydrosulphurets. When obtained from bittern it is sometimes contaminated with

chloride of magnesium, which, by its affinity for water, keeps the sulphate in a
damp state. By digestion in alcohol the chloride is dissolved ; and, by evapora-

tion, the spirituous solution may be obtained in the solid state. It is said, that

occasionally small crystals of sulphate of soda are intermixed with tho.se of sul-

phate of magnesia—a fraud I have never met with in English commerce, nor is it

likely to occur at the present low price of the magnesian salt. Should such an
adulteration be suspected, there are several methods of detecting it : the sophisti-

cated salt would effloresce more rapidly than the pure salt, and would communi-
cate a yellow tinge to the flame of alcohol. Boiled with caustic lime and water,

all the magnesian sulphate would be decomposed, and the liquor being filtered (to

separate the precipitated magnesia and sulphate of lime) would yield, on evapora-

tion, sulphate of soda. If shaken in the cold with carbonate of baryta, a solution

of carbonate of soda would be obtained, easily recognised by its alkaline pro-

perties.

Very readily dissolved by water. Sulphuric acid dropped into the solution docs not expel any
hydrochloric acid. 100 grs. dissolved in water, and mixed with a boiling' solution of carbonate
of soda, yield 34 grains of carbonate of magnesia when dried. Ph. Lond.

The evolution of hydrochloric acid gas would be a proof of the presence of a
chloride. If less than 34 grs. of carbonate of magnesia be obtained, the presence
of sulphate of soda may be suspected.

"Ten grains dissolved in a fluid ounce of water, and treated with a solution of carbonate
of ammonia, are not entirely precipitated by 280 minims of solution of phosphate of soda."
Ph. Ed.

Physiological Effects.—Sulphate o^ magnesia is a mild and perfectly safe

antiphlogistic purgative, which promotes the secretion as well as the peristaltic

motion of the alimentary canal. It is very similar in its operation to sulphate of
soda, than which it is less likely to nauseate, or otherwise disorder the digestive

functions, while it acts somewhat more speedily on the bowels. It does not oc-

casion nausea and griping, like some of the vegetable purgatives, nor has it any
tendency to create febrile disorder or mflammatory symptoms ; but, on the other
hand, has a refrigerant influence: hence it is commonly termed a cooling purga-
tive. In small doses, largely diluted with aqueous fluids, it slightly promotes
the action of other emunctories: thus, if the skin be kept cool, and moderate ex-

ercise be conjoined, it acts as a diuretic; whereas, if the skin be warm, \i operates

as a diaphoretic. Dr. ChristHk [Treatise on Poisons^ 3d edit. p. 603), men-
lions a case of supposed poisOTing, in a boy of ten years old, by two ounces of
Epsom salts. The symptoms were staggering, imperceptible pulse, slow and
difficult breathing, extreme debility, and death within ten minutes, without vo^

44*
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miting. It may, however, be fairly doubted whether the Epsom salts were
chargeable with these effects.

Uses.—On account of the mildness and safety of its operation, its ready solu-

bility, and its cheapness, sulphate of magnesia is by far the most commonly em-
ployed purgative, both by the public and the profession.* The only objection to

its use is its bitter and unpleasant taste. To state all the cases in which it is ad-

ministered, would be to enumerate nearly the whole catalogue of known diseases.

It must, therefore, be sufficient to mention, that it is excellently well'adapted as a
purgative for febrile and inflammatory diseases, obstinate constipation, ileus, lead

colic, even incarcerated hernia, narcotic poisoning, &c. It may be used as an
antidote in poisoning by the salts of lead and baryta.

Adsiinistration.—As a purgative it is usually administered in doses of from

half an ounce to an ounce and a half; but if dissolved in a large quantity of water,

a smaller dpse will suffice. Thus, two drachms in half a pint or more of water,

taken in the morning fasting, will act speedily sufficiently, and mildly, in ordi-

nary cases; and in delicate females, a drachm, or even less, in the above quan-

tity of water, will usually produce the desired effect. Some carminative or aro-

matic (as peppermint water or tincture of ginger) is frequently conjoined, to

obviate flatulency. In febrile and inflammatory diseases the solution may be

acidulated with dilute sulphuric acid with great advantage; or the sulphate may
be dissolved in the compound infusion of roses. It is frequently used as an
adjunct to the compound infusion of senna, whose purgative effect it promotes, but

whose griping tendency it is said to check. In dyspeptic cases, accompanied
with constipation, it is conjoined with bitter infusions (as of quassia, gentian,

calumba, &c.) As a purgative enema, an ounce or more of it may be added to

the ordinary clyster. The bitter purging saline waters (see p. 260) contain sul-

phate of magnesia.

PULTIS SALINUS COMPOSITUS, E.; Compound Saline Powder. (Take of Pure
Muriate of Soda, and Sulphate of Magnesia [of each], Jiv. ; Sulphate of Potash,

3iij. Dry the salts separately with a gentle heat, and pulverize each, then tritu-

rate them well together, and preserve the mixture in well-closed vessels.)—

A

mild, cooling, saline aperient. May be employed in habitual constipation. Dose,

3ij. or 3iij. It may be taken dissolved in half a pint of plain water, or in bottled

soda water (carbonic acid water).

Order XVI.—COMPOUNDS OF ALUMINUM.

ALU'MEN, L. E. D. (U. S.)—ALUM.

(Sulphas Aluminae et Potassae, L. E. D.)

History.—Although the term alum [Alumen of the Romans

—

(frvTr-Trieia of the

Greeks) occurs in the writings of Herodotus {Euterpe, clxxx.), Hippocrates (Be
Fistulis Be TJlceribus, &c.), Pliny {Hisu Nat. xxxv.), Dioscorides (Lib. v. cap.

123), and other ancient writers, yet \\ is not satisfactorily proved that our alum
was the substance referred to. On the contrary the learned Beckmann [Hist, of
Invent, i. 288), has asserted that the alum of the Greeks and Romans was sul-

phate of iron, and that the invention of our alum was certainly later than the 12th

century. But Geber, [Search of Perfection, ch. iii. ; and Invention of Verity, ch.

iv.) who is supposed to have lived in the 8th century, was acquainted with three

kinds of our alum, and describes the method of preparing burnt alum ; and it is not,

I think, improbable, that even Pliny was acquainted with our alum, but did not dis-

tlBlr
( says—

1 Sulphate of magnesia is extensively used in the diseases of catfl^Hn a letter which I hav? received from
Mr. Youatt, Veterinary Surgeon to the Zoological Gardens, he says—" For cattle we use the sulphate of
magnesia or soda. The former is preferable, on account of its easier solution. I purge the larger elephant,

whenever I please, by giving him a drachm of calomel at night, and a pound and a half of Epsom salts in the

morning."
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tinguish it from the sulphate of iron, for he tells us that ono kind of alum was
white, and was used for dyeing wool of bright colours.^

Natural History.—It is found native in the neighbourhood of vocanoes, and
constitutes the mineral called Native Alum.

Preparation.—The method of preparing alum varies somewhat in different

places. The mineral from which (in this country) it is procured is called Alumi-
nous Slatef Alujninous Shale, or Aluminous Schist [Schistus Aluminaris). This
substance varies somewhat in its composition in different localities, but always
contains sulphuret of iron, alumina, carbon, and sometimes a salt of potash. In

the neighbourhood of Glasgow ihere are two alum manufactories, one at Hurlpt,

the other at Campsie. The most extensive alum manufactories in Great Britain

is at Hurlet, near Paisley. Here the aluminous schist lies between the stratum

of coal and limestone. (Williams, Nat. Hist, of the Mineral Kingdom, 2d edit,

ii. 315.) By the action of the air it undergoes decomposition, and falls down on
the floor of the mine. The sulphur attracts oxygen, and is converted into sul-

phuric acid, which combines partly with the iron (oxidized by the air), and partly

with the alumina. The solution obtained by lixiviating the decomposed schist is

evaporated, and the sulphate of iron allowed to crystallize : to the mother liquor,

which contains sulphate of alumina, sulphate of potash, or chloride of potassium,

obtained from soap-boilers, is added, by which crystals of alum are procured,

which are purified by a second crystallization. Of late years, sulphate of am-
monia, obtained from gas liquor, has been employed as a substitute for the sul-

phate of potash or chloride of potassium. In general the alum made at Hurlet

contains both potash and ammonia. (Dr. T. Thomson, in Athenceum for. 1840,

p. 771.)

At Whitby, in "Yorkshire, the method of making alum is somewhat different.

The schist is piled in heaps, and burnt by means of a slow smothered fire.

The calcined ore is lixiviated, and a salt of potash added to the solution after it

has -deposited sulphates of lime and iron, and earthy matters. (Winter, in Nichol-

so7i's Journal, vol. xxv.)

Properties.—Alum crystallizes usually in regular octohedrons, frequently

with truncated edges and angles, and sometimes in cubes. The ordinary alum of

the shops consists of large crystalline masses, which do not pre-

sent any regular geometrical form ; but, by immersion in water Fig. 80.

during a few days, octohedral and rectangular forms arc deve-

loped on its surfaces. (Daniell, Quart. Journ. i. 24.) Alum
has an astringent and sweetish acid taste : its reaction on vege-

table colours is that of an acid. Its sp. gr. is 1*7. By exposure

to the air it slowly and slightly effloresces. Its transcalent or

diathermanous power is very slight. When heated, alum under-

goes the watery fusion, swells up, gives out its water of crystal-
Octokedro f

lization, and becomes a white spongy mass, called Dried Alum, Alum.
When submitted to a very strong heat, a portion of the acid is

expelled, and escapes, parly as sulphuric acid, partly in the form of oxygen and
sulphurous acid, and the residue consists of alumina and sulphate of potash : the

acid liquor obtained by heating alum was formerly termed Spirit of Alum.
When alum is calcined with charcoal or some carbonaceous substance, as sutrar,

we obtain a spontaneously inflammable substance called Homherg's Pyrophorus,
composed of sulphur, potassium, aluminum or alumina, and charcoal.

Alum dissolves in 18 times its weight of cold and less than its own weight of
boiling water.

The alum procured at Tolland other parts of Italy, and called Roman Alum
(^Alumen Romanum), is c^^pd with a pale, rose-coloured efflorescence com-
posed of oxide of iron and aWRiminous sulphate of potash. Under the name of

Roche or Rock Alum (^Alumen Rupeum, seu Alumen de Rochi, so called from

* For farther information, consult Parkes' Chemical Essays, i. 625 ; and TJiomson's History of Chemistry,
1. 125.
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Roccha, in Syria, whence a red-coloured alum was formerly brought), we find in

English commerce crystalline fragments of alum not larger than almonds, coloured

externally with bole or rose-pink.

Characteristics.—That alum is a sulphate, is shown by the tests for the soluble

sulphates already mentioned (p. 414). It reddens litmus, and forms sulphate

of lead when mixed with pure carbonate of lead : in these properties it agrees

with the supersulphates. The nature of its basic constituents is shown by the

following tests :—The ferrocyanides, the oxalates, and hydrosulphuric acid, occa-

sion no precipitate in a solution of alum. Hydrosulphuret of ammonia, the

•caustic alkalis and their carbonates, and phosphate of soda, throw down white

precipitates : that produced by the alkalis is soluble in an excess of alkali, but is

insoluble in solutions of the carbonated alkalis : these characters show the pre-

sence of alumina. Potash is recognised by perchloric acid and bichloride of pla-

tinum (vide p. 423). Lastly, the crystalline form of the salt assists in recognising it.

CoMrosiTioN.—The composition of alum is as follows :

—

Eq.
Atoms. Wt. Per Cent. Thomson. Berzel. Eq. Per

Alumina 3.. 54. .11088.. 11-09.. 10-75 1 f
Atoms. Wt. Cent.

Potash 1.. 48.. 9-856.. 9-86.. 9-95 I Sulphate of Alumina 3 .. 174 .. 35-728
Sulphuric Acid 4 . . 160 . . 32 854 .. 3-2-85 .. 33-74 ! ._ J

Sulphate of Potash. . 1 .. 88 .. 18069
Water 25 . . 225 . . 46201 .

.

46-20 .

.

45-55 f
^^

1 Water 25 . . 225 . . 46.201

Crystd. Potash Alum. 1 . . 487 . . 99-999 . . 10000 . . 100-00 J (. Crystd. Potash Alum 1 . . 487 . . 99.998

In the above table I have assumed, with Thomson and Phillips, that alumina is

a protoxide of aluminum, (I eq. Aluminum ^ 10, and 1 eq. Oxygen = 8,) and
that its equivalent is 18. But, according to Berzelius, it is a sesquioxide (com-
posed of 2 eq. Aluminum = 26-44, and 3 eq. Oxygen == 24). Moreover, he
found only 24 eq. of water in crystals of alum. Hence alum is composed,
according to him, of KO, SO^ + Al^ O^ 380^ + 24 HO.

PuRiTsr.—Alum should be colourless, completely soluble in water (by which
the absence of uncombined earthy matter is shown) : with a solution of caustic

potash or ammonia should form a colourless precipitate of hydrate of alumina

soluble in excess of potash ; and should not suffer any change of colour by the

addition of tincture of nutgalis or hydrosulphuric acid. The ferro-sulphate of

potash, sometimes mixed with alum, cannot be distinguished from the latter by
its form, colour, or taste ; but is readily detected by potash, which throws down
oxide of iron, and by tincture of nutgalis, which communicates a bluish black

colour to it.

It is entirely soluble in water. From the solution, ammonia or potash, when added, throws
down alumina free from colour, which again dissolves when the potash is added in excess.

Ph.L.

Physiological Effects.—a. On Vegetables.—Alum is probably injurious to

plants. (De Candolle, Physiol. Veget. 1341.)

(3. On Animals.—Dogs support large doses of alum with impunity. Orfila

(An?i. (THyg. Puhliq. et de Med. Leg. i. 235.) gave seven drachms of crystal-

lized alum in powder to dogs : the animals retained it for from fen to thirty mi-

nutes, then vomited, and in an hour or two were apparently well. Two ounces

of burnt alum in four ounces of cold water occasioned vomiting only. When
the oesophagus was tied to prevent vomiting, death took place in five hours with

symptoms of great exhaustion and diminished sensibility. On a post-mortem

examination the mucous membrane of the stomach was found inflamed in the

whole of its extent. One ounce of finely-powdered burnt alum applied to the

subcutaneous cellular tissue of the thigh, caused^^cessive suppuration, and

death in fifteen hours. Devergie [Med. Legale^^ 653.) found burnt alum

somewhat more active : he says 6| drachms killecBlrdog when the oesophagus

was tied, and two ounces when it was not tied. Moreover, he found burnt alum

suspended in cold water more active than when dissolved in warm water. Ve-
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terinarians employ it in doses of from 1 to 6 drachms for large animals. Bour-

gelat has seen a phthisical condition induced in horses by the use of alum in too

great quantities. (Moiroud, Pharm. Veier. 22.5.)

y. On Man.—The immediate topical effect of a solution of alum is that of an
astringent, namely corrugation of fibres and contraction of small vessels, by vir-

tue of which it checks or temporarily stops exhalation and secretion, and produces

paleness of parts by dimininishing the diameters of the small blood-vessels. It is

by these local effects that alum, when taken internally, causes dryness of the

mouth and throat, somewhat increases thirst, checks the secretions of the alimen-

tary canal, and thereby diminishes the frequency and increases the consistency of

the stools, as observed by Wibmer (Die Wirkimg, &c. i. 114.) in his experi-

ments made on himself with alum, in doses of 3 grains dissolved in 5 drachms of

water, and taken several times during the day.

But when alum is applied to a part in larger quantities, and for a longer period,

the astriction is soon followed by irritation, and the paleness by preternatural

redness. And thus taken internally in large doses, alum excites nausea, vomit-

ing, griping, purging, and even an inflammatory condition of the intestinal

canal,—effects which may be perhaps induced by small quantities in persons

endowed with unusual or morbid sensibility of the stomach and bowels, as in

the case of the lady in whom dangerous gastro-enleritis was apparently induced

by a single dose of a solution containing between ten and twenty grains of burnt

alum. (Ann. d'^Hyg. Publique et de Med. Leg. i.) Ordinarily, however, tole-

rably large doses of alum may be given without any unpleasant effects. Thus,
Professor Dumeril has given a drachm, properly diluted, in chronic diarrhoeas,

within twenty-four hours: Professor Marc, two drachms, in passive hemorrhages,

within the same period of time : and MM. Kapeler and Gendrin have adminis-

tered three drachms at one dose, in colica pictonura. (Devergie, Med, Leg, ii.

656.)
After itc nboorptlon, alum apponro to aot 03 an Qotringciit, 01 aotilugciit tonic,

on the system generally, and to produce more or less general astriction of the tis-

sues and fibres, and a diminution of secretion. Such at least appears to be its

effects in some passive hemorrhages and mucous discharges. Barbier (Traite

Element, de Mat. Med. 2d ed. i. 440.) says, alum " irritates the lungs, and often

produces cough," but I am not aware of any other practitioner having confirmed

this statement. Kraus (HeilmUtellehre^ 255.) observes, that the urine becomes
remarkably acid from the use of alum.

Uses.—Alum is employed both as an external or topical, and as an internal

remedy.

a. As a topical remedy.—Solutions of alum are sometimes employed lo pro-

duce contraction or corrugation of the tissues^ and thereby to prevent displace-

ments of parts, especially when accompanied with excessive secretion. Thus,
it is used as a gargle in relaxation of the uvula with evident advantage. In the

early stage of prolapsus of the rectum, a solution of alum, applied as a wash, is

sometimes of service, especially when the disease occurs in infants. Washes or

injections containing alum are of occasional benefit in prolapsus of the uterus.

In hemorrhages, whether proceeding from an exhalation or exudation from the

extremities or pores of the minute vessels, or from the rupture of a blood-vessel,

a solution, or, in some cases, the powder of alum, may be used with advantage

as a styptic^ to constringe the capillary vessels, and close ^heir bleeding orifices.

Thus in epistaxis, when it is considered advisable to arrest the hemorrhage, as-

sistance may be gained by the injection of a solution of alum into the nostrils, or

by the introduction of lint n^istened with the solution. Where this fails to give

relief, finely-powdered aluri^Kiy be employed in the manner of snuff. In he-

morrhage from the mouth oWnroat, gargles containing alum are useful. In hse-

matemesis, as well as in intestinal hemorrhage, alum whey may be administered

;

though, of course, no reliance can be placed on it, as the hemorrhage usually
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depends on circumstances which astringents merely cannot be expected to obviate.

In uterine hemorrhage, a sponge soaked in a solution of alum may be introduced
into the vagina with good effect. To check the hemorrhoidal flux when immode-
rate, washes or enemata containing alum may be employed. To stop the bleeding
after leech-bites in children, a saturated solution, or the powder of alum, may be
applied to the punctures.

In certain inflammations, alum has been used as ^repellent; that is, it has been
applied to the inflamed part in order to produce contraction of the distended ves-

sels, and thereby to diminish the quantity of blood in the seat of the disease in a
manner almost mechanical. Thus, in the first stage of ophthalmia, it is some-
times considered expedient to cut short the disease by the application of a strong

astringent solution (as a saturated solution of alum or of acetate of lead). " It is

not to be denied," observes Dr. Jacob, [Cyclopcedia of Tract. Med. art. Ophthal-
mia.) " that such applications may have the effect of arresting the progress of

the disease at once ; but, if they have not that effect, they are liable to produce an
increase of irritation." But, as the details necessary for making the student ac-

quainted with all the circumstances respecting the use of stimulating or astrin-

gent applications, in the first stage of ophthalmia, are too lengthened and nume-
rous to admit of their proper discussion in this work, I must refer, for farther par-

ticulars, to the essay of Dr. Jacob before quoted, as well as to the treatises of wri-

ters on ophthalmic surgery. I may, however, add, that whatever difference of

opinion exists as to the propriety of these applications in the first stage of ophthal-

mia, all are agreed as to their value after the violence of vascular action has been

subdued. In the treatment of the purulent ophthalmia of infants, no remedy is

peYhaps equal to an alum wash.
In angina membranacea, called by Bretonneau {Rech. sur Vlnfiam. spec, du

^^S5wiliM^^^e^^a;, 1826.) diphtheritis, great importance has been attached to the

employment of local applications. Of these, hydrochloric acid, calomel, and
nlum, havo, in ouoooooion, looon highly pretlood l>v thio "writor. In ordci* to pro-

mote the expulsion of the false membrane, he recommends the insufflation of
finely-powdered alum. This is effected by placing a drachm of it in a tube, and
blowing it into the throat. (See also Trousseau and Pidoux, Traite de Tlitrap.

ii. 291.) Velpeau has subsequently confirmed the statements of Bretonneau, and
extended the use of alum to other inflammatory affections of the throat, as those

arising in scarlatina, small-pox, &c. In these cases powdered alum may be ap-

plied to the affected parts by means of the index finger. Gargles containing this

salt will be found useful in most kinds of sore throat, ulcerations of the mouth
and gums, aphtha, &c. In inflammation of the uvula, accompanied with mem-
braniform exudation, alum washes are serviceable both in children and adults.

(Trousseau and Pidoux, op. cit.)

Alum has been employed as an astringent, to diminish or stop excessive secre-

tion from the mucous surfaces. Thus, a weak solution of this salt is used to re-

press the discharge in the latter stages of conjunctival inflammation ; to check

profuse ptyalism, whether from the use of mercury or other causes ; and to re-

move gleet or leucorrhcea. In old standing diarrhoeas it has been administered,

in combination with the vegetable astringents (kino for example), with occasional

advantage. It is also applied to check profuse secretion from ulcers.

/S. As an internal remedy.—Alum has been employed, in conjunction with

nutmeg, as a remedy fpr intermittents. Given just before the expected paroxysm,
it has in some cases prevented it. (Cullen, Materia Medica.)

In the treatment of lead colic, alum has been found more successful than any
other agent or class of remedies. It was first use^Jn this disease by a Dutch
physician, named Grashius, [De Colica Pictonum, ^^i. 1752, et Append. 1755.)

and was afterwards administered in fifteen cases ^R)r. Pcrcival {Essays, Med,
andExper. ii. 194.) with great success. Its efficacy has been fully established

by Kapeler, physician to the Hopital St. Antoine, in Paris, and Gendrin, (Quoted
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by Trousseau and Pidoux, {op. cit.) and by Dr. Copland, {Diet, of Med. i. 374.)

as well as by several other distinguished authorities. It allays vomiting, abates

flatulence, mitigates pain, and opens the bowels more certainly than any other

medicine, and frequently when other powerful remedies have failed. It should

be given in full doses (as from a scruple to two drachms), dissolved in some de-

mulcent liquid (as gum-water) every three or four hours. Opium and (accord-

ing to Dr. Copland) camphor may be advantageously conjoined. Kapeler also

employs oleaginous enemata. The modus operandi of alum in lead colic is not

very clear. The benefit has been ascribed by some to the chemical action of the

sulphuric acid on the lead supposed to be contained in the intestines; and in sup-

port of this view must be mentioned the fact, that other sulphates (as those of

magnesia, soda, zinc, and copper), as well as free sulphuric acid, have been suc-

cessfully employed in lead colic. But, on the other hand, the presence of lead

in the primoe vias or evacuations, and, consequently, the formation of sulphate of

lead in saturnine colic, have not been demonstrated ; though the experiments of

Dr. C. G. Mitscherlich {Muller's Archiv. No. V. 353, 1836, quoted in Brit.

Ann. of Med. vol. i. 204, 1837.) have shown, that when the acetate of lead is

swallowed, the greater part of it forms an insoluble combination with the gastro-

intestinal mucus, and in this state may remain some time in the alimentary canal.

Moreover, alum has been found successful by Kopp {Denkwurdigkeit^ i. 342,

quoted by G. A. Richter, Ausfiihr. Arzneim. Suppl. Bd. 515.) in other varieties

of colic not caused by lead, and unaccompanied by constipation. Dr. Copland

is disposed to ascribe the benefit of alum, and other sulphates, in lead colic, to

their " exciting the action of the partially paralysed muscular coat of the bowels,

and thereby enabling them to expel retained matters of a morbid or noxious de-

scription,"—an explanation which is inconsistent with the observation of Kopp
just quoted.

Alurn is administered internally in several other diseases, of which a brief no-

tice only can be given. In passive or asthenic hemorrhages from distant organs ;

as hcemoptysis, monorrhagia and other uterine hemorrhages, haematuria, &c. la

colliquative sweating, diabetes, gleet, gonorrhcEa, ^d leucorrhoea. In the three

latter diseases it may be combined with cubebs. Kreysig {Die Kra7ikh. d,

Herzens, Bd. ii. Abt. 2, S. 714, in Richter, op. cit.) has advised its use in dilata-

tion of the heart and aortic aneurism. More recently Dzondi {Aeskulap. Bd. 1,

St. 1, 1821, in Richter.) has also recommended it in these diseases ; and Sundelin

{Heilmittellehre^ ii. 278.) has mentioned >a case of supposed dilatation of the

heart, in which relief was gained by the use of alum. In chronic diarrhoea, alum

is occasionally serviceable. [As an emetic in cases of croup, alum has been ad-

ministered, and is highly spoken of by those who have tried it. Dr. Meigs of

Philadelphia has for some time been in the habit of giving it with this indication,

and we believe its introduction in this city is due to his suggestion.]

Administration.—The dose of alum is from ten grains to one or two scruples.

It may be taken in the form of powder, or made into pills with some tonic ex-

tract, or in solution. To prevent nausea, an aromatic (as nutmeg) should be con-

joined. A pleasant mode of exhibition is in the form of Alum Whey {Serum
Aluminosum^ seu Serum Lactis Aluminatum), prepared by boiling two drachms
of powdered alum with a pint of milk, then straining : the dose is a wine-glassful.

The Saccharum Aluminatum of the Prussian Pharmacopoeia is composed of

equal parts of white sugar and alum : it may be given to children as well as

adults. In prescribing alum, it is to be recollected that the vegetable astrin-"^*

gents decompose it ; by which the astringent property of the mixture is probably .

diminished. J^
For topical uses, alum il^ed in the form of powder, solution, and poultice.

Powder of crystallized alum is applied to the mouth and throat as before men-

tioned. Solutions of alum are made, for topical purposes, of various strengths,

according to the object in view.
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Antidote.—In a case of poisoning by alum, let the contents of the stomach be

immediately evacuated. Promote vomiting by the use of tepid diluents. The
inflammatory symptoms are to be combated by the usual antiphlogistic means.
Magnesia has been employed, but is said by Devergie to be altogether useless.

1. ALUMEN EXSICCATUM, L. E. (U. S.) Alumen siccatum, D. ; Dried Alum ,-

Alumen ustum ; Burnt Alum. (Let Alum liquefy in an earthen vessel over the

fire: then let the fire be increased, until the ebullition has ceased, L.—The direc-

tions of the Edinburgh and Dublin Colleges are essentially the same ; except

that they order the dried alum to be reduced to powder.)—In the preparation of

this substance care must be taken not to apply too great a heat, lest a portion of

the acid be driven off as well as the water. On this account a shallow earthen

vessel is preferable to a crucible. Dried alum has a more astringent taste and
does not dissolve so readily in water as the crystallized salt. It is employed as

a mild escharotic to destroy exuberant spongy granulations ; as those commonly
known under the name of proud flesh.

2. LKIUOR ALUMOIS COMPOSITUS, L. ; Compound Solution ofAlum ,- Aqua Alu-
minosa Bateana, or Bates's Alum Water. (Alum, Sulphate ofZinc, each 3j«;

Boiling Water, Oiij. Dissolve the Alum and Sulphate of Zinc together in the

Water ; afterwards strain.)—This solution is used as a detergent and astringent

wash in old ulcers ; when diluted, as a collyrium in mild conjunctival inflamma-

tion, as an injection in gleet and leucorrhcea, and as an application to chilblains

and slight excoriations.

J. PULYIS ALUMINIS COMPOSITUS, E. : Compound Powder ofAlum. (Alum,3iv.;

Kino, 3j. Mix them, and reduce them to fine powder.)—Astringent. Employed
in hemorrhages from the stomach, bowels, and uterus ; in old diarrhoeas ; and as

an application to flabby indolent ulcers.

4. CATAPLASMA ALUMINIS, D. ; Cataplasm ofAlum ; Alum Poultice ; Albumen
Aluminosum. (Whites of two Eggs; Alum, 3j. Shake them together to make
a coagulum.) *' In cases of chronic and purulent ophthalmia, it is applied to the

eye between two folds of old linen. It has been praised as a good application to

chilblains which are not broken." (Montgomery's Observations on the Dublin
Pharmacopoeia.) " Another kind of alum poultice in use is made by coagulating

milk with alum, and using the curd as a poultice."

OTHER COMPOUNDS OF ALUMINUM.

•RED ARMENIAN BOLE ;
Bolus Annena rubra.—This is found in Armenia (whence its name),

as well as in various parts of Europe. Bergmann found it to consist of silica, 47, alumina 19,

magnesia 6-2, lime 5*4, iron 5*4, loater, 7'5.

The substance sold by druggists as Red Armenian Bole is prepared by grinding together, in a
mill, Pipe Clay and Red Oxide of Iron, and afterwards levigating. It is principally used in the

preparation of tooth-powder. (See p. 220.)

The Lemnian Earth {Terra Lemnia) is very similar to Armenian Bole. It is not, however,

always red. It is dug up at Lemnos, formed into flat cylindrical pieces, which are stamped and
6old under the name of Terra Sigillata.

^^
Order XVII.—COMPOUNDS OF ARSENICUM.

AC'IDUM ARSENIO'SUM, L. (U. S.)—ARjENIOUS ACID.

(Arsenicum album, 15.—Arsenrci OxyduilNnum, D.)

History.—Arsenious acid, commonly termed White Arsenic (Arsenicum album)

or Oxide of Arsenic ^ is first distinctly mentioned by Geber, (Invent, of Verity, ch.

vii.) who seems to have been also acquainted with Metallic Arsenic. (Sum of



AHSENIOUS ACID. 529

Perfection^ book i. part iv. chap, ii.) Hippocrates [Be Ulceribus.) employed
'A^^fvjxov (Orpiment) and lav8apaxr\ (Realgar) as topical remedies. Dioscorides

(Lib. V. chap, xxi.) is the first author who uses the word 'Aptfsvixov (Orjnment).
Natural History.—Arsenious acid is found at Andreasberg in the Hartz, at

Joachimslhal in Bohemia, and at some few other places. It is a rare mineral.

Metallic arsenic (^Arsenicum) is found native either alone or aseociated with other metals, or
their 8nlphurets. It forms two native sulphurcts, viz., Orpiment and {Realgar). Tlicre arc two
native compounds of it with oxygen, naniely, Arsenious and Arsenic Acids: the latter is found
in combination with bases forming native Arseniates.

Orfila' asserts that arsenic exists in the bones of man and of several other animals. But the
experiments of Dr. G. O. Rees (Guy^s Hospital Reports, No. xii.), of MM. Danjurer and Flandin,

and of the commissionfers appointed by the French Academy of Sciences {Journal de P/iarmacie,

t. xxvii. p. 428. Juillet, 1841.) to report on Marsh's apparatus, have failed to corroborate his

statements.

Preparation.—Ar.senious acid is prepared in Silesia, Bohemia, Sa.\ony, and
Cromwell.

At Altenberg, in Silesia, it is obtained from arsenical iron (Mispickel)^ composed
of sulphur 20'65, iron 35*62, and arsenicum 43'73. (Dumas, Traite de Chimie^

t. iv. p. 120.) After being reduced to powder, the ore is roasted in a muffle fur-

nace, by which the arsenicum is converted into arsenious acid, which is conveyed,

in the state of vapour called Flowers of Arsenic or Smelting-house Smoke (Hilt-

tenrauch), into a condensing chamber, where it is deposited in a pulverulent form,

and in this state is called Rough Arsenious Acid or Poison-flour [Giftmehl).

The rough acid is refined by sublimation. This is effected in cast-iron pots, to

which cylindrical iron heads are attached, which at the tops are contracted into

cones, each terminating in a pipe made of sheet-iron, and communicating with

the condensing chamber. Heat is applied for twelve hours, by which the acid is

sublimed and condensed on the sides of the iron head in the form of a glassy mass,
called Glacial White Arsenic [Weissen Arsenikglas), which is sometimes purified

by a second, or even a third sublimation. If it contain any sulphuret of arsenicum,

a little potash is mixed with it, to prevent the sublimation of the sulphur.

At Reichenstein, arsenious acid is procured from an arseniuret of iron, com-
posed of iron 32'35, arsenic 65-88, and sulphur, 1«77.

Arsenious acid is procured in some parts of Saxony as a secondary product in

the roasting of cobalt ores (the arseniurets of cobalt). It is deposited in long

horizontal flues, [Poison-flues, or Giflfdngen,) and is purified by sublimation.^

Arsenious acid is manufactured in Cornwall, from the White Mundic or Mis-

pickel found with the tin ore. In the impure state it is deposited in the long hori-

zontal flues of the burning houses (Mr. J. Taylor, Ann. Phil., N. S. iii. 452.) from

which it is taken for the use of refiners, its value being about ten shillings per ton.^

In this condition it has a gray colour, and is either pulverulent or in soft crystal-

line masses. There are two arsenic works in- the neighbourhood of Truro; one
in the parish of Perran Arworthall, the other belonging to Mr. Conn, near Bissow
Bridge, in the parish of Kea ; the former about half a mile, the latter more than a

mile, from the Devoran and Carnon steam-works. More recently, a third rnanu-

factory has been set at work in the parish of lUogan, near Redruth.

The rough arsenious acid is brought to these works from the burning-houses in

all parts of Cornwall. It is first separated from sulphur in a common reverbera-

tory furnace, having a flue several hundred yards in length. The heat is low at

first, and is gradually increased. By this means the sulphur is dissipated before

the arsenic is volatilized. The process is carried on for several weeks, or even

months. The fire is then extinguished, and the arsenic removed from the flue.

The waste rubbish is used foj^estroying weeds, &c., in garden-walks.

» Journal de Chimie Medicate, t. v. lie S6rie, p. 632. Dec. 1839.—Also, the Lond. and Edinh. Phil. Mag. for

April, 1840.
9 For farther particulars consult the paper of J. H. Vivian, Trans. Royal Geol. Society of Cornwall, i. 60.

3 quart. Min. Rev. vol. ii. p. 88; and Mr. Davies Gilbert, Paroch. Kist, of Cornwall, iii. 305.

VOL. I. 45
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The arsenious acid thus obtained is then sublimed in conical cast-iron kettles,

about 2| feet high, arid fronn 15 to 18 inches in diameter at the base. These
kettles are hollow truncated cones, closed at the top by an iron plate perforated

for an iron stopper, but open at the bottom. Ten or twelve of these kettles are

placed in a circular form on an iron plate, to which they are clamped by a flanch.

This plate forms the bottom to all the kettles, and is heated by a fire beneath.

The rough arsenic is then introduced through the top aperture, and, heat being

applied, is sublimed. Several charges are in this way introduced, until a suffi-

ciently thick crust has been deposited within : the clamps are then taken off, and
the kettle conveyed into the open air, where the crust is removed.* The fumes

from these works are most injurious to neighbouring vegetables and animals. In

the human subject eruptions, principally about the lips and nose, are produced by
them."

In 1826, eighty-three tons of manufactured arsenic were shipped at Penryn.^

At present, says Mr. Henwood, I believe not less than from 600 to 800 tons are

prepared annually.

Properties.—When recently prepared, arsenious acid is in the form of large,

glassy, transparent cakes, sometimes colourless, at others having a yellowish

tinge. Frequently the cakes consist of concentric laminae, formed by successive

sublimations. These masses soon become opaque and white externally, like enamel,

the opacity gradually extending towards the centre ; and, in some cases, the acid

becomes friable pulverulent. Kriiger (Kastn. Arch. ii. 473, quoted in Gmelin's

Handb. d. Chem.) ascribes the change to the absorption of water from the atmo-

sphere, for he says it only takes place in moist air, and is attended with an increase

of weight, but only to the extent of yi-j of the whole mass. Mr. Phillips [TransL

of the Fharm. 4th ed.) has taken the same view of the subject. I have some arse-

nious acid which has remained transparent for more than two years, in a glass

tube hermetically sealed. This fact is confirmatory of the opinion just stated.*

Professor Guibourt [Journal de Chimie Med. t. ii. p. 57. Paris, 1826.), Mr.

Phillips, and Mr. Taylor, have each found the density of the opaque variety to be

less than that of the transparent. Transparent arsenious acid has a sp. gr. of

3-7391, according to Guibourt (3-715, Phillips ; 3-208 to 3-333, Mitchell and Du-
rand ; 3-798, Taylor). It dissolves, according to the same authority, in 103 parts

of water at 59°, or in 9-33 parts of boiling water, and the solution feebly reddens

litmus. Opaque arsenious acid, on the other hand, according to Guibourt, has a

sp. gr. of 3-695, (3-529, Taylor; 3-620, Phillips,) is soluble in 80 parts of water

at 59°, or in 7-72 parts of boiling water, and the solution restores the blue colour

of reddened litmus : but I find both kinds redden litmus, and Dr. Christison has

observed the same. Mr. Taylor (Guifs Hospital Reports, vol. ii. p. 83.) did not

find any difference in the solubility of the two varieties. He found that water

boiled for an hour on this substance, dissolved gV of its weight ; that this water,

on perfect cooling, did not retain more than -^-^ of its weight; and that water at

ordinary temperatures will dissolve from about yJ-^^ to -ji^ of its weight. It ap-

pears, then, that water perfectly cooled from a boiling saturated solution will retain

from ten to twenty or more times the quantity of acid in solution than it will take

up at common temperatures without heat,—a fact which is as curious as it is in-

explicable. {Op. cit. p. 96.) Arsenious acid is soluble in alcohol and oils. It is

of importance to know that the presence of organic matters very much impairs the

solvent power of water for this acid—a circumstance by which he readily explains

why arsenious acid has not, in some cases, been found in the liquid contents of

» Kenwood, in the Seventh Annual Report of the Royal Comtcall Polytechnic Society. Falmouth, 1839. Part
of the above information was obligingly communicated to me, viva vo^ by Mr. Kenwood.

a For this and some other information, as well as for samples of tljji^ough arsenious acid from Wheal Vor
tin mine, I am indebted to Mr. Ferris, surgeon, of Truro.

3 Transactions of the Royal Oeological Society of Cornwall, iii. 3C0.
« In the first edition of this work, I stated that arsenious acid became opaque in an air-tight vessel. I have

since had reason to believe that the bottle referred to was not completely air-tight, though coyered by a var-

nished bladder.
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the stomach of persons poisoned by it. Arsenious acid has little or no taste, as

Plenck,
(
Toxicologia, ed. 2"Ja, 26.) Addison, and Christison, have remarked : and

neither in the solid nor vaporous form has it odour. The acid may be readily

obtained in a crystalline condition by sublimation, or by coolinj; a boiling satu-

rated solution ; the crystals are transparent, usually regular octohcdra, sometimes

tetrahedra or acicular. At a temperature of 380° F. it volatilizes : when heated

under pressure it liquefies, and is converted into a transparent glass.

Characteristics.—These may be conveniently and usefully discussed under

three heads :—a. The characteristics of solid arsenious acid ;

—

[3. The character-

istics of a pure solution of arsenious acid ;

—

y. The characteristics of arsenious

acid in organic mixtures.

a. Of Solid Arsenious Acid.—The characteristics of solid arsenious acid are,

(besides its physical properties before mentioned,) principally three,—its vola-

tility, the garlic odour evolved by throwing it on ignited charcoal or cinder, and

the qualities of the metallic crust obtained by reducing the acid.

1. Its volatility.—Heated on the point of a penknife in the flame of a spirit-

lamp, arsenious acid produces a white smoke, and speedily disappears. If the

acid be heated in a test tube, a crystalline sublimate is obtained : the crystals are

sparkling, and, when examined by a magnifying glass, are found to be regular

octohedra.

The impediments to the operation of this lest are alkaline or earthy bases, which retain a por-

tion of the arsenious acid, and prevent its rising in vapour ; boracic acid may be used to coun-

leract their influence.

The fallacy of this test is, that other white solids (as hydrochlorate of ammonia, oxalic acid,

&.C.) are volatile, and produce a while smoke when healed.

2. Garlic odour.—If arsenious acid, or an arsenite, be put on a piece of red-

hot cinder or charcoal, (placed for convenience in a saucer,) it evolves a scarcely-

visible vapour, {inetallic arsenicum,) having a garlic odour, and which, at the

distance of an inch or two from the cinder, is converted into a dense, while,

odourless smoke (arsenious acid). The deoxidation of the acid is essential to the

production of the garlic odour : hence no odour is perceived when arsenious acid

is placed on a heated metallic or glass plate.

The impediment to the action of this lest is the presence of organic mailer (as flour): this,

by burning, developes a strong odour, which masks the smell of the vapour of arsenicum.

The fallacy attending it is, that some other bodies (as phosphorus, with certain of its com-

pounds and some organic mailers) evolve when heated a garlic odour. Vauquelin, Barruel, and

Orfila, have shown that a compound of albumen and fat, which exhaled tliis odour when healed,

did not contain a particle of arsenious acid. *' It is true," say these experimenlers, " that arse-

nicum does evolve a garlic odour when volatilized ; but even when this is well characterized, it is

insufficient to cslablish the existence of the oxide of arsenic, since it belongs to some other sub-

stances; and it is not impossible that there may be developed in the stomach, during digestion,

substances which exhale an analogous odour, when heated."

3. Formation ofa metallic crust. Reduction test.—If arsenious acid be inti-

mately mixed with freshly-ignited but cold charcoal,

and heated in a glass-tube, the acid is deoxidized,

and yields arsenicum, which is sublimed into a cooler

portion of the tube, where it condenses, and forms a

metallic crust. A common cylindrical test tube an-

swers very well, but the reduction tube of Berzelius

(fig. 81) is to be preferred. The characters of the

arsenical crust are—the brilliancy of its outer sur-

face, Mfhich is frequently equal to polished steel or

looking-glass; the crystalline appearance and grayish-

white colour of its inner surface ; its volatility ; its

conversion, by sublimation, up and down the tube,

into octohedral crystals of arsenious add, which may
J;;;2it/8's reduction tube.

be dissolved in distilled water, and tested by the
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liquid re-agents presently to' be mentioned; and its yielding arsenic acid by dis-

solving it in nitro-hydrochloric acid, and carefully evaporating the solution to

dryness. The arsenic acid is known by the red precipitate {ar&eniaie of silver)

produced on the addition of nitrate of silver: but if the evaporation has not been

carried on sufficiently far, some hydrochloric acid or chlorine will be left, which
will form a white precipitate {cliloride of silver) with nitrate of silver. The arse-

niate of silver may be reduced, if necessary, by mixing it with charcoal and
boracic acid, and healing it in a glass lube.

In some cases the metallic crust is imperfectly formed, or is masked by some decomposed or-

ganic matter. Whenever any doubt respecting its nature is entertained, proceed as follows :—Cut
off with a tile the portion of the tube which contains the suspected crust, 'roughly powder it, in-

troduce it into another glass tube, and apply heat. The metallic character of the crust is some-

times rendered more evident by applying to it, for a few seconds, the flame of the spirit-lamp,

which drives off a black powder [black oxide of arsenic) and leaves the brilliant metal. If the

heat be continued too long the metal itself sublimes.

The fallacies to which this test is liable are principally two—a charcoal crust may, by an in-

experienced experimenter, be mistaken for the arsenical crust; and I have seen students con-

found a stratum of globules of mercury (obtained by reducing calomel) with the arsenical crust.

Careful examination, especially by a magnifying glass, will, however, easily enable the experi-

menter to distinguish them : the inner surface of the charcoal crust is brown, powdery, and dull,

whereas that of the arsenical crust has a crystalline texture, iron-gray colour, and shiny appear-

ance; the sublimate obtained by reducing calomel or mercurial compounds has all the brilliancy

of arsenicum, but by a glass is found to consist of minute globules which may be made to coa-

lesce by the point of a knife. Lastly, the arsenical may be distinguished from all other crusts by
oxidating it, as before directed, and converting it into arsenious or arsenic acid, which can be

readily recognised by the tests already mentioned: — a proceeding which ought never to be

omitted.

As a deoxidizing agent I have directed freshly ignited charcoal to be employed to convert arse-

nious acid into arsenicum. If carbonate of soda or of potash be mixed with the charcoal, a part

only of the arsenicum is disengaged, an arseniuret of sodium or of potassium being formed

:

hence, when the quantity of acid to be reduced is small, charcoal only should be employed.
' Where the quantity of material, however, is considerable, it is preferable to employ the black

flux, or still belter, as not being deliquescent, a mixture of charcoal and carbonate of soda, de-

prived of water of crystallization by heat." (Chrislison's Treatise on Poisons, 3d ed. 237.) If

the substance to be reduced be an arsenite, (as of silver, copper, or lime,) or an arseniale, (as of

silver,) a mixture of charcoal and boracic acid should be used. For the reduction of the arsenical

sulphurets (as the precipitate obtained by passing hydrosulphuric acid gas through a solution of

arsenious acid) a mixture of two parts of ignited carbonate of soda and one of charcoal should

be employed. The alkali is here essential, in order to combine with the sulphur. Black flux

(see p. 450 and 457) is objectionable on account of its deliquescent property. Various other de-

oxidizing agents have been recommended; as formate of soda by Goebel, (Griffm's Chem,
Recreat. 8th ed. 140.) oxalate of lime by Du Menil, {Hand. d. Reag. u. Zerlegvngslehre, ii*.

268. Lemgo, 1836.) and oxalate of soda by Dr. M'Gregor. {Lond.^Med. Gaz. xxii. 613.) I

find that quadroxalate of potash (see p. 317) answers very well. None of these, however, present

any advantage over charcoal save that of not soiling the tube, (an occurrence easily avoided by
using a glass funnel, as recommended by Dr. Christison, or which maybe obviated by wiping the

tube, after the introduction of the mixture, with a wisp of paper or feather,) while their compa-
rative scarcity and greater cost are objections to their employment. (For farther details con-

cerning the reduction process, consult Dr. Chrislison's Treatise, so frequently referred to.)

/3. Characters of a pure Aqueous Solution of Arsenious Acid.— A clear Watery

solution of white arsenic may be recognised by certain liquid re-agents which

give rise to peculiar precipitates, as well as by nascent hydrogen, which causes

the formation of a gas (arseniuretted hydrogen) possessed of remarkable and pe-

culiar properties. The liquid re-agents, which deserve notice, are four only

—

namely, lime watery ammoniaco-sulphate ofcopper^ ammoniaco-nitrate ofsilver^

and hydrosulphuric acid. Their relative delicacy, as stated by Devergie, [Med.
Leg. ii. 718.) and the delicacy of the nascent hydrogen test, as ascertained by
Mohr, [Journ. de Pharm. xxiii. 566.) and by the commissioners (MM. Thenard,
Dumas, Boussingault, and Regnalt.) of the French Academy of Sciences, are as

follows :

—

V
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Dilution of arsenious solution.

Lime water ceases to act at 2 000
Amtnnniucosulphatc of cop|)cr, ditto at 5-200

Hydrosulphuric acid, ditto at 200 000
Ainmoniaconitrate of silver, ditto at 400000
Marsh's nascent hydrogen test, ditto at oOO 000 according to Mohr.
Ditto ditto ditto at 1000 000 according to the Cotnmissionert.

1. Lime Water.—Lime water occasions a white precipitate (arsenite of Lime)

^

with a solution of arsenious acid. The precipitate is soluble in most acids.

The impediments to the operation of this test are, a largre quantity of water and free acids,

which hold it in solution, and gelatinous and oleaginous liquids, which keep it suspended.

The fallacies of lliis lest are, carbonates, oxalates, tartrates, &,e., which also throw down white
precipitates with lime water. On the whole, it is a lest of very little value.

2. Amm^niacO'sulphate of Copper.—If a dilute solution of ammoniaco-sulphate
of copper be added to a solution of arsenious acid, a pale green precipitate

[arsenite of copper, or ScheeWs green) is obtained, and sulphate of ammonia re-

mains in solution. This test is prepared as follows :—Add (cautiously) liquor

ammonia to a solution of the sulphate of copper, so as to re-dissolve the oxide of
copper, which it at first throws down. Care must be taken not to employ too

much alkali, otherwise the test will not act. Moreover, the solution must not be

concentrated, or no precipitate will be obtained.

The impediments to the action of this test are astringents, as tea, infusion of galls, &c., which
prevent its acting characteristically.

Thefallacies to be guarded against are, yellow-coloured and other organic fluids, which give a
green colour, and slight precipitate, even though no arsenic be present.

3. Ammoniaco-niirate of silver: Hume's test.—If a solution of ammoniaco-
nitrate of silver be added to a solution of arsenious acid, a yellow precipitate

[arsenite ofsilver) takes place, and nitrate of ammonia remains in solution. The
precipitate is soluble in liquid nitric acid, solution o( ammonia, and a solution of

nitrate of ammonia. The mode of preparing this test is as follows :—Add a few

drops of liquor ammoniae to a solution of nitrate of silver, so that the oxide of

silver which the alkali at first throws down may be nearly, but not entirely, re-

dissolved (see Solutio ArgentitAmmcniati, E.) Great care is requisite to add
neither too much nor too little; for if too much be employed, the solution will not

occasion any precipitate with arsenious acid ; and if too little, it will produce a

precipitate with phosphate of soda similar in colour to that produced with arsenious

acid. The only certain way of knowing when the proper quantity has been em-
ployed is to test if. Arsenious acid, but not phosphate of soda, ought to occasion

a precipitate with it.

The impediments to the operation of this test, are, free acids (as hydrochloric, nitric, acetic,
'

citric, or tartaric,) chlorides, and organic matters. The acids may be readily neutralized by
an alkali. If common salt, or other metallic cliloride, be present, ammoniaco-nitrate of silver

throws down a white precipitate (chloride of silver,) even though a considerable quantity of
arsenic be present. To obviate this, add a few drops of nitric acid, then an excess of a solu-

tion of nitrate of silver. Filter to get rid of the precipitated chloride of silver, and apply the

ammoniaco-nitrate of silver. The presence of much organic matter Unpedes the action of this

test

Ammoniaco-nitrate of silver, when properly prepared, does not occasion a yellow precipitate

with any pubstance save arsenious acid; and hence is not subject to a.ny fallacy of that kind. If,

however, it be not properly prepared, it may occasion a yellow precipitate {subsesquiphosphate of
silver) with phosphate of soda. There is an optical fallacy, against which the student should be

put on his guard: if ammoniaco-nitrate of silver be added to certain yellow liquids containing

common salt, a white precipitate (chloride of silver) is produced, which, seen through a yellow

medium, might, by a careless observer, be mistaken for a yellow precipitate.

4. Hydrosulphuric Acid [Sulphuretted Hydrogen).—If this gas be passed

through a solution of arsenious acid, a yellow precipitate [sesquisulphuret of
arsenicum or arpiment) is produced, while the oxygen of the arsenious acid, and

45*
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Fig. 82.

the hydrogen of the hydrosulphuric acid, unite to form water. In order, how-
ever, for this effect to be produced, it is necessary that the liquid be slightly

acidified by some acid (as the hydrochloric). If the liquid be already acid, we
must neutralize it by cautiously adding an alkali, and then acidify by hydrochloric

acid.

In applying this test we may place the suspected liquid in a test-tube, or coni-

cal wine or ale-glass ; the gas being developed in a common Florence flask (or

two-necked bottle, as recommended by Dr. Christison) : the mouth of the flask is

closed by a cork, perforated by a tube curved twice at right angles. The gas

should, if possible, be passed through water contained in a double-necked bottle,

before it is conveyed into the arsenical liquor, as a portion of iron is apt to be

carried over. The ingredients for developing the gas are a metallic sulphuret (as

of iron or antimony) and sulphuric or hydrochloric acid. I prefer the sulphuret

of iron with sulphuric acid diluted with water. These
are to be introduced into the flask previous to the adapta-

tion of the cork. After the gas has passed through the

arsenical liquid for a few minutes, portions of the yellow

sesquisulphuret of arsenicum (prpiment) begin to fall

down. The separation of the precipitate is promoted by
ebullition, and the exposure of the solution for a few hours

to the air. The essential characters of the precipitate are,

its yellow colour, its rapid solution in liquor ammonite,

forming a colourless and very limpid liquid, and its yield-

ing metallic arsenicum when dried and heated with black

flux, or a mixture of ignited carbonate of soda and char-

coal. When the quantity of sesquisulphuret is small,

some difiiculty may be experienced in removing it from

the filter for reduction. The readiest way is that re-

commended by Devergie :—Collect it on the filter in as

small a space as possible, then wash it with liquor ammo-
niae, which dissolves it. The filtered liquid may then be evaporated in a capsule

or watch-glass : the ammonia flies oif, and leaves the sesquisulphuret.

Mode ofpassing hy-

drosulphuric acid

through an arseni-

cal solution.

The fallacies of the hydrosulphuric acid test are, the salts of cadmium, the per salts of tin, the

aniimonial compounds, and selenic acid, which occa&ion precipitates with hydrosulphuric acid,

niore or less analogous in colour to that produced by arsenious acid. The precipitate with cad-

mium closely resembles that with arsenic, but it is not soluble in alkaline solutions. This metal

(cadmium) has been detected in some of the preparations of zinc. {Vide Thomson's History of
Chemistry, ii. 220.) The perchloride of tin, sold for the use of dyers under the name of spirit of
tin, occasions a yellow precipitate {bisulphurct of tin) somewhat resembling sesquisulphuret of

arsenicum. Very weak solutions of emetic tartar form a reddish-yellow liquid, or throw down a

reddish precipitate (hydraled sesquisulphuret of antimony) somewhat analogous in appearance to

that formed by an arsenical liquid. If hydrosulphuric acid be transmitted through a liquid in

which pulvis antimonialis has been boiled, the solution acquires a yellowish-red colour, from the

formation of some sesqui- or bisulphuret of antimony. From all the above precipitates sesqui-

sulphuret ofarsenicum is readily distinguished by the reduction test already mentioned.

Hydrosulphale of ammonia (described at p. 421) is sometimes employed as a substitute for

hydrosulphuric acid, an acid being added at the time of applying it, to neutralize the ammonia;
but it is liable to several serious objections. When fresh prepared it causes a yellowish precipi-

tatc with arsenious acid, red with emetic tartar, and black with solutions of lead ; but by expo-

sure to the air for a day or two, it forms a white precipitate with arsenious acid, yellow with

emetic tartar, and red with lead.

5. Nascent Hydrogen: Marsh's test.—If arsenious acid be submitted to the

action of nascent hydrogen, it is deoxidized, and the metallic arsenicum thereby

obtained, combining with hydrogen, forms arseniuretted hydrogen gas.

This test, which is the discovery of Mr. Marsh of Woolwich,
(
Trans, of the

Soc. of Arts i
li. 66 ; also Lond. Med. Gaz. xviii. 650,) may thus be applied :

—

Mix a small portion of the suspected liquid with some diluted sulphuric acid (1 oil of
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vitriol and 7 water), and pour the mixture over some pieces of the zinc previously

introduced into a proper apparatus : bubbles of gas immediately make their ap-

pearance. If no arsenious acid be present, the evolved gas is hydrogen ; but if

the liquor hold arsenic in solution, arseniuretted hydrogen gas is formed. This

gas is recognised by the following characters :

—

a. It has an alliaceous odour.

(3. It burns with a bluish white flame and the evolution of a whitish smoke. If

a plate of mica (commonly termed talc), or of common window glass, or of por-

celain (as a white saucer or dinner plate), be held a short distance above the

flame, arsenious acid in a finely pulverulent state is deposited on it, forming a

white crust : if the plate be depressed so as to cut the flame, and thereby slightly

to impede the combustion of the gas, a blackish deposit (Qnetallic arsenicum) is

obtained. Or both these deposits may be readily and simultaneously procured

by holding vertically over the flame a tube of glass, nine or ten inches long, and a

quarter or half an inch in diameter: the tube becomes lined for the space of several

inches with metallic arsenicum and arsenious acid, and the garlic odour can be

detected at either end of the tube. To obtain solutions of the acid, let the flame

successively play beneath three or four drops of water placed on the under side of

a plate of mica; then apply the liquid tests for arsenic before mentioned. (Hera-

path, Lo7id. Med. Guz. vol. xviii. p. 889.) Or apply separate drops of the liquid

tests themselves to the plate, and then let the flame play on them successively for

a few minutes, the characteristic efl^ects of arsenious acid will be obtained. Care
must be taken not to apply a lighted taper to the jet of gas before the air is ex-

pelled, or an explosion may be the result.

Various forms of apparatus may be used for this experiment. That employed by Mr. Marsh
is a simple glass tube, bent like a syphon (fig. 83). A bit of glass rod is dropped into the

shorter leg, then a piece of clean sheet zinc: the stop-cock and jet are afterwards to be inserted.

The suspected liquid, mixed with the dilute acid before mentioned, is to be then poured into the

long leg. Effervescence is then produced, and after allowing the air to be expelled, the stop-

cock is to be closed, and when a sufficient accumulation of gas has taken place, it is again to be

opened, and the gas ignited. Where the matter to be examined is very small in quantity, Mr.
Marsh puts the suspected liquid, the acid, and the zinc, in a little glass bucket (fig. 84), attached

to the stop-cock by a platinum wire, and then introduces it into the short leg of the syphon, pre-

viously filled with common water.

When the quantity of arsenical liquor to be tested is large, an inverted bell-glass With a stop-

cock attached may be used. The zinc is suspended within. The bell-glass is immersed in the

diluted acid to which the suspected liquor is added. This apparatus is similar to that used for

obtaining fire by the aid of a stream of hydrogen gas thrown on spongy platinum.
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Fig. 84. Fig. 85.

Modification of
Marshes Apparatus.

Fig. 86.

Marsh''s Apparatus.

Fig. 83.

a. A syphon tube,

ft. Stopcock.
c. Wooden block.

d. The pillar.

e. e. Caoutchouc slips, to fasten the lube to the
pillar.

/. Plate of mica or glass.

Fig. 84.

g. Small glass bucket.

Simple Mode ofapplying
Marsh's Test.

A modification (fig. 85) of Mr. Marsh's apparatus is supplied with two bulbs, one in each
leg of the instrument, and presents some advantages over the simple syphon tube : thus it ena-

bles us to collect a larger quantity of gas, while the bulb assists in checking the frothing by
breaking the bubbles. But the simplest, cheapest, and often the most useful form of apparatus,

is a two-ounce wide-mouthed phial, with a cork perforated with a glass tube or tobacco-pipe (as

in fig. 86). It presents this great advantage, that we can employ a fresh apparatus for every
experiment, and thus avoid all possibility of contamination from arsenical liquids used in pre-

viuus experiments.

y. If arseniuretted hydrogen be subjected to a red heat, it is decomposed into

arsenicum, which is deposited, and hydrogen gas, which escapes. The gas may
be generated in a double-necked bottle, or in a wide-mouthed bottle, closed by a
cork bored with two holes ; and may be allowed to escape by a horizontal tube

(made of difficultly fusible glass), which may be heated by a large-wicked spirit

lamp. The gas is decomposed by the heat ; and the arsenicum is deposited in

the form of a metallic ring, beyond the flame and nearer the aperture.
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Fig. 87

'^S&=^

Apparatus for subjecting Arseniuretted Hydrogen to the action of Heat or Nitrate of Silver.

Bottle for generating the arseniuretted hydro-
gen.

Funnel, or tube, by which the sulphuric acid

and arsenical liquor are introduced into the
bottle.

Escape tube, supplied with a bulb to con-
dense any liquid which may arise from the
bottle.

Wider tube loosely filled with asbestos, to im-

pede the passage of any water. This is not
essential.

^

e. Narrow tube of difficultly fusible plass, drawn
out to a fine point at the extremity.

/. Spirit lamp.

g. Curved and perforated metallic plate (copper,
zinc, or tinned iron,) to support the irlass tube
in the event of its softening by the heat.

A. Curved glass tube, which may be substitute<l

for the tube e, when the eas is to be passed
through a solution of nitrate of silver.

I. Test-glass, containing a solution of nitrate of
silver.

The detection of arseniuretted hydrogen by heat was suggested by Liebig (Journal de

Pharmacie, t. xxiii. p. 568.) Berzelius (Ibid. t. xxiv. p. 180.), and Chevailier (Journ. de Chim.

Med. t. V. II* Ser. p. 383.) Some useful and practical improvements in the mode of applying

this test were suggested by MM. Kceppelin and Kampmann. (Journ. de Pharmacie, t. xxvii.

p. 480; Lond. Mtd. Gaz. Aug. 20, 1841.) The Commissioners appointed by the French

Academy introduced some additional modifications of the experiment. (Ibid. t. xxvii. p. 425.)

The latter recommended that the tube e should be coated with gold or silver leaf, and subjected

to the heat of a coal fire, which is preferred to the spirit-lamp flame, as it more effectually

decomposes the gas. But it complicates the operation, and renders it much more difficult of

performance.

The arsenicum deposited in the tube may be recognised by its physical and chemical properties

before described. (See p. 531.)

If the arseniuretted hydrogen be completely decomposed, hydrogen only will be evolved by the

extremity of the tube e. But as a portion of the gas may escape decomposition, the jet should be

set fire to, and attempts made to obtain arsenical spots on a plate of porcelain.

6. If the arseniuretted hydrogen be passed through a solution of nitrate of silver,

a mutual reaction between these substances is effected, black metallic flocculi are

deposited, and a solution ofarsenious acid is obtained, mixed with free nitric acid.

Hydrochloric acid is then to be cautiously added to the decanted liquor, to convert

the excess of nitrate of_ silver into the insoluble white chloride of silver. The
filtered liquor may then be tested for arsenious acid. Or it may be evaporated to

dryness, during which operation the nitric acid oxidizes the arsenious acid, and

converts it into arsenic acid, which constitutes the dry residuum. This yields a

brick-red precipitate, with a solution of nitrate of silver. Or the concentrated

solution may be transferred to a very small Marsh's apparatus.

This test was suggested by Lassaigne. (Journal de Chimie Med. t. vii. IP Ser. p. 638.) It

has been adopted by the Commissioners appointed by the French Acadenmy. (Journal de Phar-

macie, t. xxvii. p. 425.—Also. Lond. Med. Gaz. Aug. 20, 1841.) It is a very valuable mode of

using Marsh's test, and prevents the loss of the first portions of gas.

The apparatus fitted for performing Lassaignc's test bus been already described and figured.

The black flocculi produced in a solution of nitrate of silver by arseniuretted hydrogen are

regarded by Lassaigne as metallic silver, by Graham (Elements of Chemistry, p. 635.) as arseniuret
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of silver. It appears to me to be metallic silver, contaminated by some intimately adherent
arsenious acid, which can be removed by repeated washing and boiling in water, and especially

by washing with an alkaline solution.

In the performance of Marsh's test there are several impediments and fallacies,

with which the student should be acquainted.

ft. The impediments to the operation of Marsh's test are, organic liquids (as porter, eoup,
contents of the stomach, &c.), which occasion great frothing, and choke up the jet. To
obviate these, various methods have been advised ; such as greasing or oiling the interior of
the short leg of the apparatus ; putting a layer of alcohol or oil on the surface of the liquid in

the short limb, and placing the apparatus aside for an hour or two, to allow the bubbles to

burst. These methods are all more or less objectionable. They either imperfectly fulfil the

object intended, or they mask somewhat the qualities of the arseniuretted hydrogen. The
best mode of proceeding is to evaporate the arsenical liquor to dryness, and char it either by
heat very cautiously applied, or by means of oil of vitriol. Danger and Flandin {Journal de

Pharmacie, t. xxvii. p. 411-412.) give the following directions for its execution:—Add to the

organic matter contained in a porcelain capsule, one-sixlh of its weight of sulphuric acid, and
heat until vapours of sulphuric acid appear. The matter is first dissolved, but during the con-

centration it is charred. The liquor is to be constantly stirred with a glass rod. The carbo-

nization is effected without any swelling or frothing, and is to be continued until the charcoal

is friable and almost dry. A small quantity of concentrated nitric acid or nitromuriatic acid

is to be added, by means of a pipette, when the capsule is cold. This converts the arsenious

acid into the more soluble arsenic acid. The mixture is then to be evaporated to dryness,

treated with boiling water, and the limpid liquor introduced into Marsh's apparatus, in which it

never froths.

Nitric acid or nitrate of potash is sometimes used to char organic matter; but it is less ma-
nageable than sulphuric acid; for, towards the end of the experiment, it is difficult to prevent

deflagration, by which part of the arsenic is lost.

/g. The fallacies of this test arise from the presence of either antimony or imperfectly charred
organic matter in the suspected liquid, or from the employment of either zinc or sulphuric

acid contaminated with arsenic. A solution of Emetic Tartar, placed in Marsh's apparatus,

(with zinc and dilute sulphuric acid,) evolves antimoniuretted hydrogen gas, which agrees in

several of its characters with arseniuretted hydrogen.' Thus it has a marked odour (dependent
probably on the hydrogen), and which might be confounded with that of arseniuretted hydrogen.
It burns in the air with a yellowish flame, and the deposition of a black crust of metallic

antimony surrounded by a white one of oxide (on mica or glass held over it), resembling arseni-

cum and arsenious acid deposited by arseniuretted hydrogen: moreover, the action of hydro-
sulphuric acid and of ammoniaco-sulphate of copper on the oxide of antimony, produces colours

similar to those generated by the action of these tests on arsenious acid. Farthermore, when
heated during its passage through a glass tube, antimoniuretted hydrogen is decomposed, and
forms a dark metallic crust. It also occasions a black deposit in a solution of nitrate of silver.

The anlimonial may be distinguished from the arsenical crust, by adding a drop of the nitric

acid, and evaporating to dryness : a white powder is left in each instance. A few drops of a
dilute solution of the nitrate of silver being now added, and the whole exposed to the fumes
arising from a stopper moistened with ammonia, the arsenical crust will give the well-known
canary.yellow flocculi. (Mr. L. Thompson, op. cit.) Moreover, the greater volatility of arsenicum,

and its conversion into octohedron crystals of arsenious acid, (Dr. E, Turner's Chemistry, by
W. Turner,) may serve in some cases to distinguish it from antimony. Farthermore, the solu-

bility of the arsenious acid, and the reaction of the before-mentioned liquid tests on the solution,

will distinguish it from oxide of antimony, which is insoluble. If antimoniuretted hydrogen be

conveyed into a solution of nitrate of silver, no arsenious nor arsenic acid can be detected by
the tests before directed to be used for arseniuretted hydrogen. Lastly, the metallic crust ob-

tained by submitting a current of the gas to heat, presents some distinguishing characters : the

arsenical crust is always deposited in the more distant or anterior part of the tube, whereas the

antimonial one is first deposited on the heated part of the tube, and by continuing the heat we
obtain two rings, one in the anterior or more distant, the other in the posterior or less distant,

part of the tube.

In performing Marsh's test, great care must be taken that the apparatus be perfectly clean,

and that fresh zinc and acid liquor be used for every experiment. It has been already stated,

(p. 414,) that sulphuric acid frequently contains arsenious acid. The experimenter should

also be fully alive to the possibility of the zinc, or even the brasswork of the apparatus, con-

taining minute traces of arsenic; hience the necessity of examining the qualities of the hydro-

gen flame before adding the suspected arsenical liquid. It has been shown by Mohr {Journ.

* Mr. L. Thompson, Lond. and Edinb. Phil. Mag. May, 1837.—Al30, Pfaff, Pharmaceutisches Central Blattfur

1838, S. 65.
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de Pharm. xxiil. p. 563.) that zinc which had been once used, but aHerwards carefully washed
both in water and acid, retained sufficient arsenic to produce the usual effects on the hydrogen
flame.

Messrs. Danger and Flandin {Journal dc Pharmacie, t. xxvii. p. 410.) have asserted, and
their statements are confirnned by the report of the commissioners of the French Academy,
{Ibid. p. 428.) that imperfectly carbonized organic matter introduced into Marsh's apparatus
may deposit on glass or porcelain crusts which strongly simulate those obtained from arseni-

cal substances. These non-arsenical spots arc composed of sulphite and phosphite of ammonia
mixed with a small quantity of organic matter, Tliey dissolve with difficulty in nitric acid,

and the residue, obtained by evaporating the nitric solution to dryness, yields, on the addi-

tion of nitrate of silver, a yellow precipitate of phosphate of silver. The true arsenical spots,

on the other hand, dissolve readily in nitric acid, and the residue obtained by evaporating the

nitric solution to dryness forms, with nitrate of silver, a brick-red precipitate of arseniate of
silver.

(3. Detection of Arsenlons Acid in Organic Mixtures.—1 shall confine myself tO

a brief notice of detccling arsenious acid when mixed with the contents and
tissues of the stomach, and must refer the reader to the works of Dr. Christison

(Treatise on Poisons; also Eclinh. Med. and Surg. Journ. xxii. 60.) and De-
vergie [Medecine Legale^ ii. 718.) for farther details, especially in reference to

other organic mixtures.

When the stomach is laid open we sometimes observe in it a while powder or

white particles: these are, of course, to be carefully removed; and if they be

arsenious acid, no difficulty will be experienced in recognising them by the tests

already mentioned (p. 531).

If no solid arsenious acid be observed, cut the stomach into small pieces, and
boil it with the contents of this viscus for half an hour in distilled water, to which
a small quantity of liquor potassre has been added : then filter, first through muslin,

and afterwards through paper. Fibrin is insoluble in water, and, by boiling, albu-

men is coagulated, so that (with the exception of small portions of these principles

held in solution by the alkali) the filtered liquor is free from both fibrin and albu-

men. A little acetic acid is now to be added, and the liquid boiled, by which
any caseum present will be coagulated, and got rid of by filtering a second time.

Sometimes the liquor is now found sufficiently free from organic matters to enable

us to detect the arsenious acid very readily by the ammoniaco-nitrate of silver.

Dr. Christison says, that if this test act characteristically, that is, gives a copious

yellow precipitate, the liquid is sufficiently free from foreign matter. If, however,

it give no indication, or at least only imperfect ones, of arsenious acid, evaporate

to dryness by a gentle heat (as a water-bath), and boil the residue in repeated

portions of distilled water. We thus obtain a solution of arsenious acid, which,

after being acidulated with acetic or hydrochloric acid, is to be decomposed by
passing a current of hydrosulphuric acid through it. The precipitated orpiment
[sesquisulphuret ofarsenicum) is to be collected, and reduced in the way already

described (pp. 531 and 534),

Arsenious acid in organic liquids may sometimes be readily detected by the de-

velopement of arseniuretted hydrogen when zinc and sulphuric acid are added to

the suspected liquor (vide p. 534), but the frothing produced by the organic mat-
ter creates considerable difficulty. I have already pointed out the best method of
obviating this (see p. 538).

Composition.—The following is the composition of arsenious acid :

—

Arsenicum 1 ...

Oxygen IJ ...

Eq.m.
.... 38 ....

12 ...

PerCt.

.... 76 ....

.... 24 ....

Benelius.

... 75-782 ...

.... 24-218 ...

Mtscherlich.

75-7.3

24-27

Arsenious Acid.. 1 ... 50 ... .... 100 .... .... 100-000 .. lOOOO

Purity Powdered arsenious acid is sometimes adulterated with chalk or sul-

phate of lime. The fraud is readily detected by heat, which volatilizes the acid

but leaves the impurities.
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It is entirely sublimed when heated. Mixed with charcoal and exposed to heat, it emits an
alliaceous smell. It is dissolved by boiling water ; and hydrosulphuric, when added, throws
down a yellow precipitate, and lime-water yields a white one. Ph. L.

The Edinburgh College merely observes, that arsenious acid "is entirely sublimed by
heat."

Physiological Effects, a. On Vegetables.—The effects of arsenious acid on
plants have been studied by Jager, [Diss. /wawo-. Tubingse, 1808 ; quoted by
Marx, in his Die Lehre von den Giften^ ii. 98.) Marcet, Macaire (Mem. dc la

Soc. de Phys. et d'Hist. JSat. de Geneve^ t. iii.), and by others, and from their ob-

servations we learn that it is poisonous to all the higher, and most of the lower,

families of plants. It appears that seeds which have been soaked in a solution of

arsenious acid are incapable of germinating, and that buds which have been

plunged in it are no longer capable of expanding. If roots or stems be immersed
in this solution the plants perish : death being preceded by drooping of the leaves

and petals, and the appearance of brownish patches on the leaves, the veins and
midribs of which are discoloured. If the stem of the Common Barberry [Bar-
beris vulgaris) be placed in a solution of arsenious acid, the plant dies, but the

stamens, according to Macaire, become stiff, hard, and retracted, and on any at-

tempts being made to alter their position, they readily break. On repeating the

experiment, however, I did not observe this condition of the stamens. 1 found them
not at all brittle, but quite flexible, and difficult to break by the point of a knife.

The leaves when burnt evolved a garlic odour. Jager has seen a small plant,

supposed by De Candolle [Phys. Veg. p. 1329.) to be Mucor imperceptibilis^

growing in water which contained -^^ of its weight of arsenic. And, more recent-

ly, Gilgenkrantz [Journ. de Pharni. xxiii. 38.) says he has seen an algaceous

plant, of the genus either Leptomitus or Hygrocrocis, develope itself in a solution

of arsenic. These are most remarkable exceptions to the general effects of this

poison on vegetables, and deserve farther examination. Jager has shown that

arsenic is absorbed by plants: for he found that, on burning vegetables destroyed

by this poison, he obtained a garlic odour, as I have also done.

/3. On Animals generally.—Arsenious acid is poisonous to all classes of ani-

mals. No exceptions, I believe, are known to exist to this statement. The most

extensive series of experiments on this subject are those performed by Jager.

[Op.ciU) From them we learn, that in all animals, from the infusoria up to man,
death from arsenic is invariably preceded by inordinate actions and increased

evacuations, especially from the mucous membranes. In most animals the stools

were frequent and fluid ; and in those in which mucus is secreted on the surface,

it was remarkably increased. The power of voluntary motion and susceptibility

of external stimuli were decreased ; and after death the muscles soon ceased to

be influenced by the galvanic agency. In animals which breathe by lungs, re-

spiration became difficult and laborious ; and in warm-blooded animals great thirst

was experienced. In birds and mammals convulsions came on, preceded by vo-

miting, except in those animals (as the rabbit) which cannot vomit (see p. 126).

Enormous quantities of arsenious acid have been sometimes administered to horses

with impunity. Bevi\ie [Recueil de Med. Vet. Oct. 1825.) gave two, and after-

wards three, drachms to a mare, for the cure of an obstinate skin disease, with-

out any injurious effects. Beissenhirz (quoted by Wibmer, Die Wirkung, &c.
i. 317,) gave successively, on different days, one, four, three, two, and eight

drachms of arsenious acid to a horse : the animal did not die until the ninth day,

taking the last-mentioned dose. Yet, notwithstanding these and some other ana-

logous facts, which seem to prove that arsenic has comparatively little effect on
horses, the best-informed veterinarians agree in considering it an energetic poison

to these animals. (See the evidence of Mr. Bowles, in the Ed. Med. and Surg.
Journ. vi'ii. 351.)

y. On Man. aa. Of very small or therapeutical doses.—In very small quan-

tities (as one-sixteenth or one-twelfth of a grain) no obvious effects are usually



ARSENI0U8 ACID. 541l„ _„....,„ ,„ „P some writers (Vogt, Pliarmakodynamik.) go so far as to assert that it is a^ strengthening remedy, and that it improves the appetite, invigorates digestion, pro-

moles assimilation and secretion, excites the muscular and nervous functions,

—

in a word, acts as a ionic. I cannot, however, subscribe to this doctrine. It is,

indeed, true that patients sometimes experience a temporary increase of appetite

I
from the use of small doses of arsenic: and it is also certain that this remedy is

P
frequently beneficial in agues and other diseases in which tonics have been found

efficacious. But the analogy between the action of arsenious acid and that of the

vegetable tonics, as cinchona (to which Vogt compares it), stops hern. 1 have
sought in vain for other evidences of a tonic operation. I have seen very minute
doses of arsenic given to patients affected with lepra, and continued for many
days, without being able to detect the least indication of its action on the system,

except the amelioration of the disease. When the dose was slightly increased,

the appetite in some cases appeared to be increased ; but the effect was neither

universal nor continued. Very shortly afterwards, a sensation of heat in the

throat, CEsophagus, and stomach, came on, occasionally with nausea, but seldom
with vomiting ; in a {Q,\f cases with gastrodynia ; a febrile condition of the body
was set up ,* there were dryness of the skin, increased secretion of urine, relaxed

bowels, sometimes with griping; the patients usually complained of great languor,

inaptitude for employment, and want of sleep ; and sometimes these symptoms
were accompanied with, or followed by, redness of the eyes, and certain swell-

ings, especially of the face {Gcdema arsenicalis)—effects which are so different

from those produced by the remedies called strengthening, that I cannot regard
arsenic as a tonic. In proof of the beneficial effects of this substance, we are

gravely told that the country-people of Upper Slyria, in Austria, use arsenic as

a stomachic and condiment for many kinds of food—for example, cheese; and a

healthy peasant himself tells us, that he was accustomed to take two grains of
arsenic daily, without which, he assures us, he could not live ! (Med. Jahrb, d.

dsterr. Staates, 1822, i. 96, quoted from VVibmer.) In farther proof of this

strengthening action of arsenic, Vogt says that it promotes the appetite, the acti-

vity, and the power of old enfeebled horses, and mentions that Jager noticed the

same effects on a pigeon. To the first of these statements, namely, the benefi-

cial effects from the use of arsenic as a condiment, I confess I do not give cre-

dence ; and, with respect to the action of arsenic on horses, every well-informed

veterinarian knows that it operates on these animals as a poison.

Dr. Fowler [Med. Reports of the Effects of Arsenic, p. 98. Lond. 1786.) gives

the following summary of the effects of the arsenical solution in more than 320
cases:—In about one-third no operation ; "somewhat more than one-third were

attended with nausea ; and nearly one-third with an open body ; and about one-

third with griping. Vomiting, purgings, swellings, and anorexia, were but rare

in comparison with the preceding effects, and their less frequent occurrence was
generally found in the order in which they are here enumerated, swellings and
anorexia being the seldomest. About one-fifth of the cases attended with nausea,

and one-quarter of those attended with an open body, were unconnected with any
other effects. Griping did not often occur alone; purging and anorexia seldom

or never ; and vomiting was always accompanied with more or less nausea." In

some cases salivation has been produced by the medicinal use of arsenic, as will

be noticed presently.

/3. Of long-continued small doses, or of large medicinal doses [Slow or Chro-

nic Poisoning).—Small doses of arseoious acid continued for a long period act

as a slow poison ; and if persevered in, will ultimately occasion death. The
same effects take place, in a shorter period, from the administration of large me-

dicinal doses. Sometimes the digestive apparatus, at other times the nervous sys-

tem, first shows symptoms of the poisonous operation of this agent.

Hahnemann (quoted by Dr. Christison) has graphically described the condi-

VOL. I. 46
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tion of slow poisoning by arsenic as " a gradual sinking of the powers of life,

witiiout any violent symptonn ; a nameless feeling of illness, failure of the strength,

an aversion to food and drink, and all the other enjoyments of life."

On some occasions, the first symptoms which I have observed of its poisonous

operation have been thirst, redness of the conjunctiva and eyelids, followed by a

cutaneous eruption. At other times irritation of the stomach is the leading symp-

tom. In some cases ptyalism is brought on. Marcus {Epkemeriden^ 1809.)

noticed this effect ; as also Dr. Ferriar. {Med. Hist, and Rejl, iii. 306.) Mr.

Furley [Lond. Med. Gaz. xvi.) has published five illustrative cases of it. Trous-

seau and Pidoux [Traiti de Tfierap. ii. 148.) also mention this symptom as pro-

duced by the long-continued use of feeble doses of arsenic. Another instance of

this effect has been published by Mr. Jones. {Lond. Med. Gaz, vol. xxvi. p.

266.) This effect acquired some importance in the celebrated Bristol case of poi-

soning. {Lond. Med. Gaz. xv. 519 ; and Trans. Prov. Assoc, iii. 432.)

The following is an abstract of the symptoms produced by the long-continued

employment of small doses of arsenious acid, but which are more or less modi-

fied in different cases :—Disorder of the digestive functions, characterized by

flatulence, sensation of warmth, or actual pain in the stomach and bowels ; loss

of appetite; thirst, nausea, and vomiting
;
purging, or at least a relaxed condition

of the bowels, and griping ; furred tongue, with dryness and tightness of the

mouth and throat, or with salivation. Quick, small, and sometimes irregular,

pulse ; oppressed respiration, with a dry cough. The body wastes ; the stomach

being frequently so irritable that no food can be retained in it. Headache, giddi-

ness, and want of sleep, are frequently observed. The limbs become painful,

feeble, trembling, subject to convulsions ; occasionally benumbed, and ultimately

paralysed. The cutaneous system is, in some cases, affected, an eruption makes

its appearance, and now and then the hair and nails fall off. Swelling of the

feet and of the face is not unfrequently observed ; and under these symptoms the

patient gradually sinks, in some cases retaining his consciousness to the last, but

at other times delirium or stupor supervening.

y. Of excessive or poisonous doses {Acute Poisoning).—The symptoms pro-

duced by the ingestion of a large dose of arsenious acid are not invariably alike,

but put on three forms. In some cases, the principal or leading ones are those

indicating gastro-enteritis ; the nervous system being not obviously, or at least

only slightly, affected. In others, the gastro-enteritic symptoms are absent, and

the principal operation of the poison is on the vascular and nervous systems.

Lastly, there are other cases in which we have gastro-enteritic symptoms, with an

affection of the nervous and vascular systems.

Form \st : Acuu poisoning with symptoms of gastro-enterilis.—In tliis form of arsenical

poisoning, nausea and vomiting come on soon after the poison has been swallowed, and are

attended with burning f^ain in tbe throat and stomach, which soon extends over the whole

abdomen. Pain and vomiiing, however, are not invariably present. The matters vomited vary

in their nature and appearance; sometimes being bilious, at other times tinged with blood.

Frequently there is a sense of heat, dryness, tightness, and constriction of the throat, accompa-
nied with incessant thirst, and occasionally with an almost hydrophobic difficulty of swallow,

ing. The lower part of the alimentary canal soon becomes affected, indicated by the burning
pain, which is increased on pressure; by the hard and tense condition of the abdomen ; by the

diarrhoea (the stools occasionally being bloody) ; by the tenesmus ; and by the occasional heat

and excoriation of the anus. When the lower part of the alimentary canal is powerfully irri-

tated, the urino-genital apparatus becomes affected ; and thus there may be difficulty in passing

the water, with burning pain in the genital organs. The constitutional symptoms are, in part,

such as might be expected from this violent local disorder : thus the pulse is quick, but at the

same time small, feeble, and irregular; there are coW clammy sweats ; the action of the heart

irregular, giving rise to palpitation; the breathing is short, laborious, and often painful; the

tongue is dry and furred ; and the membrane lining ihe air-passages feels hot, and oftentimes

painful.

Although, in this form of acute arsenical poisoning, the gastro-enteritis is the principal, and,

in some cases, almost the only affection, yet there are generally observed some symptoms
indicative of disorder of the cerebro-epinal system : sometimes in the form of tremblings
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or cramps of the limbs, or delirium, and even, in the last stage, insensibility. Occasionally, also,

eruptiuns take place.

In this form of poisoning, death usually occurs in from twenfy.four hours to three days after

the administration of arsenic; but Dr. Christison says that Pyl has recorded a case where death
occurred in three hours after swallowing the poison.

Form 2rf ; Acute poisoning with narcotism, without any remarkable symptoms of gastro.

enteritis.—In some cases of poisorftng, in both man and animals, tlic symptoms are those
indicating disorder of the cercbro-spinal and vascular systems : abdominal pain, vomiting, and
purging, being either altogether absent or very slight. The symptoms are usually fuintness, or
perhaps actual syncope, convulsions, or paralysis; and, sometimes, insensibility; at other times,

delirium. These symptoms constilufe the state called narcotism. Of this form of arsenical

poisoning (which is somewhat rare) Dr. Christison has given an abstract of twelve recorded
cases. In most of llicm the quantity of arsenious acid taken was very large; for example, half

an ounce', or even an ounce.

Form 3d : Acute poisoning with symptoms of gastro-enteritis, followed by an affection of the

cerebrospinal system.—In this form of poisoning we have at first the usual gastro-entcritic

symptoms, and which I have already described under the first form of poisoning. When, from
the smallness of the dose, or from other circumstances, the patient recovers from the gastro-

enteritis, symptoms of a cerebro-spinal affection sometimes make their appearance. The
kind of disorder, however, varies considerably in different individuals. " The most formi-

dable," says Dr. Christison, "is coma; the slightest, a peculiar imperfect palsy of the arms
or legs, resembling what is occasioned by the poison of lead; and between these extremes
liave been observed epileplic fits, or tetanus, or an affection resembling hysteria, or mad-
ness."

In a medico-legal point of view it is important to determine what is the smallest

fatal dose of arsenious acid.^ It is not easy, however, to give a positive answer
to this question. Dr. Christison says, " the smallest actually fatal dose I have
hitherto found recorded is 4^ grains. The subject was a child four years old, and
death occurred in six hours. In this instance, however, the poison was taken in

solution." The powerful effects sometimes produced by ^, i, or | a grairi? lead

us to suspect that 1 grain might produce death ; but we have no recorded case of
this. Hahnemann says 1 or 2 grains may prove fatal in a few days ; and Dr.

Christison remarks, that this statement cannot be very wide of the truth. Of
course a repetition of much smaller quantities might cause death. However,
under certain circumstances, enormous quantities have been swallowed with very
trivial effects. Some years ago I opened the body of a man who destroyed him-

self by taking arsenic, and 1 was informed by the friends that about a fortnight

previous to his death, he made an attempt to destroy himself by swallowing a
quantity of powdered arsenic, which they found, on inquiry at the druggist's of
whom it was purchased, to have weighed half an ounce. It was taken imme-
diately after dinner, and the only effect produced was violent vomiting. Here it

is evident that the distention of the stomach with food saved the patient's life.

This unfortunate individual repeated the attempt, and death was the result.

Another remarkable case of recovery, after the ingestion of half an ounce, has
been recorded by Dr. Skillman.^

Morbid Appearances produced by Arsenious Acid.—When arsenious acid

kills by its narcotic operation, (constituting the second form of arsenical poison-

ing,) no morbid condition is observable after death. In other cases, however,

various alterations are observed, which may be most conveniently arranged under
the following heads :—

a. Morbid appearances of the alimentary canal.—The alterations .observed in

the condition of the intestinal canal vary with the quantity of the poison taken,

and probably with other circumstances, but they are all indicative of inflamma-

tion : thus we have redness as one symptom, sometimes accompanied with e.xtra-

vasations of blood into the tissue of the canal ; ulceration is also frequently ob-

served, sometimes softening of the mucous coat, effusion, (of lymph or blood,)

and occasionally even gangrenous spots.

' Sfte some remarks on this subject by Mr. A. S. Taylor, in the Guy's Hospital Reports, No. xii.

9 Land. Med. Gai. six. 238, from .Smer. Journ. of Med. Sciences, Aug. 1836.
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/3. Morbid ap'pearances of the vascular system.—The blood is sometimes,

though not invariably, fluid after death, and dark-coloured. The heart is mostly

flabby, and it is asserted that on its inner surface (especially the carnea) columnae

and valves, particularly of the left side,) is observed redness, sometimes diffused,

sometimes in the form of spots, ^ which penetrate a line in depth into the substance

of the heart. The pericardium usually contains serum.

y. Morbid appearances of the respiratory system.—^These are neither very re-

markable nor constant, and principally consist in redness of the pleura, effusion

of lymph or serum into the cavity of the pleura, red spots, and occasional conges-

lion of the lungs, and redness of the membrane lining the air tubes.

5. The morbid appearances of other parts deserve little attention. In some
cases inflammation, and even gangrene, of the gem'toZ organs have been observed

;

the conjunctiva is sometimes very vascular, and alterations are occasionally ob-

served in the condition of the skin. Redness, extravasation of blood, and effusion

of serum, are said to have been seen in the brain.

In connexion with tlie morbid appearances produced by arsenic, the following remarks, made
by Orfila, (Z>ic«. de. Mid. ed. 2, art. Arsenic.) deserve notice. "Under certuin circumstances

the mucous membrane of the stomach and intestines is lined with a multitude of brilliant

points, composed of fat and albumen : placed on burning coals these grains decrepitate on dry-

ing, and produce a noise which has been improperly denominated detonation: they inflame as

a fatty body when they contain a notable quantity of fat, and exhale an odour of burned animal
matter. These fatty and albuminous globules may be met with in the bodies of individuals

who have not been poisoned, and require attentive examination in order to distinguish them
from arsenious acid. The best method of avoiding this error is to digest these granular parts

with water, and to apply the tests proper for demonstrating the existence of arsenious acid."

Influence of Arsenious Acid on the Putrefactive Process.—Until the

comrfiencement of the present century it was supposed that the bodies of animals

poisoned by arsenious acid were unusually prone to putrefaction. This, however,

has been satisfactorily disproved by the experiments and observations of Klank,

Kelch, Hijnefield, and others;'' and it appears that, when placed in contact with

animal textures, it acts as an antiseptic. "I have kept a bit of ox's stomach four

years in a solution of arsenic," says Dr. Christison, " and, except slight shrivelling

and whitening, I could not observe any change produced in it." This antiseptic

property of arsenious acid, which has been, in my opinion, fully and satisfactorily

proved, sufficiently accounts for the good state of preservation in which the ali-

mentary canal has been frequently found some months after death in those poisoned

by this acid, where it was not evacuated by vomiting or purging.^

But there is another effect said to be produced on the bodies of animals, which
is not so easily accounted for : 1 mean their conversion into a kind of mummy-like
or adipocirous matter. The following is an abstract of the phenomena, as deduced

from numerous experiments and observations, several of which are recorded in

Dr. Christison's invaluable Treatise on Poisons. After death putrefaction com-
mences, and is attended with the usual odour ; but, instead of increasing in the

customary manner, it seems for a time to be at a stand-still, and then a series of

changes commences of a peculiar character: the soft parts become firmer and
drier, at the same time retaining their structure ; the putrid odour is frequently

succeeded by one resembling garlic ; the skin becomes brown and parchment-like;

the muscular fibres and cellular tissue (especially of the abdominal parietes) are

changed into a tallowy cheesy-like mass ; the liver, spleen, and heart, become dry,

while the bowels, lungs, and brain, form a greasy mass. During these processes

the quantity of arsenic in the body diminishes, probably by exhalation,—a circum-

' White spots are frequently met with on the surface of the heart when no arsenic has been taken {Ouy's
Hospital Reports, vol. jii.)

^ (iuoted by Wibmer, in his Wirkuvg d. .Srzneim. w. Oifte ; and by Dr. Christison, in his Treatise on Poisons.
3 In the dissecting-room of the London Hospital I have often witnessed the powerful and valuable anti-

septic properties of arsenious acid. Subjects injected with this substance are but little changed at the expi-
ration of one or two months, even during the summer season.



ARSENIOUS ACID. 545

stance very probable, when we bear in mind the garlic odour emitted by the body,

and which has been observed by several writers. The diminution, however, must

be exceedingly small. After some time the cheesy smell disappears, and the body
becomes dry and hard. In some cases the alimentary tube has been found little

changed or decomposed, although other parts of the body had been completely

mummified.
I ought, however, to remark, that some writers do not ascribe these phenomena

to the influence of arsenious acid, but to other causes. Jager (Quoted by VVibmer,

op. cit. i. 305.) tells us that in his experiments the putrefaction of the bodies of

animals poisoned by arsenic seemed neither to be retardednor hastened, whether

they were buried or not; but he admits that parts in contact with an arsenical

solution seem preserved from putrefaction. Seemann (Quoted by Dr. Christison,

op. cit. p. 322 ; also Wibmer, op. cit. i. 322.) likewise states, that the bodies of

three dogs underwent the usual kind of putrefaction after death. However, that

in many cases arsenic modifies the putrefactive process, can hardly, I think, be

doubted by those who carefully examine the evidence adduced in favour of this

opinion.

Does this mummifying process depend on the chemical influence of the arsenic,

or ought we to refer it to a change effected by arsenic on the body, during life,

causing " a difl^erent disposition and affinity among the ultimate elements of orga-

nized matter, and so altering the operation of physical laws in it?" The latter

hypothesis, though advocated by Dr. Christison, appears to me untenable; for, in

the first place, there is no evidence of any peculiar change of this kind during life;

secondly, that this docs not take place appears probable, from the putrefactive pro-

cess commencing after death as usual ; and it would appear that the peculiar influ-

ence of the arsenic does not commence, or at least is not evident, until this process

has existed for some time, and when a garlic odour is evolved by the body. It is,

indeed, true that the quantity of arsenic which has been detected in the body after

death, is, as Dr. Christison remarks, " almost inappreciably small ;" but it is proba-

ble that the quantity is much larger than chemists have yet been able to recognise:

and it is not at all unlikely that the arsenious acid may enter into new combina-

tions while within the dead body, and in this way become diffused, probably in a

gaseous state : the garlic odour which is evolved favours this notion, as well as

the statement made by some, that the quantity of arsenic in the body diminishes

during the progress of the mummifying process.

Modus Operandi.—When we consider that arsenious acid operates as a poison

to whatever part of the body it be applied, the nerves and muscular fibres ex-

cepted ; that the quickness with which it acts is in proportion to the absorbing

powers of the part, and that the most soluble are the most erfergetic preparations,

we can have little difficulty in admitting that absorption into the blood-vessels is

necessary to the action of this potent agent. Lassaigne {I/)nd. Med. and Phys.

Journ. vol. xlvi. p. 259, Aug. 1821.) states, that he detected it in the infiltrated

pleura of a horse: and Fodcre (Quoted by Dr. Christison.) twice got indications

of its presence in the urine: but Hardegg and Schubarth, on the other hand,

failed to recognise it. An acquaintance of Beissenhirz (Quoted by Wibmer, op.

cit. i. 318.) obtained nearly three grains of metallic arsenic from the stomach,
ccecum, lungs, liver, heart, and brain of a horse poisoned by six drachms of ar-

senious acid, taken at divided doses : but the extraction of this substance from the

stomach and ccecum is no evidence of its absorption. More recently, and by the

aid of Marsh's apparatus, it has been detected in the liver and urine of dogs poi-

soned by it. (Report of the French Commissioners, in the Journ. de Pharm. t.

xxvii. p. 415.)

Arsenious acid appears to exercise a specific influence over several parts of the

body, especially the alimentary canal, the heart, and the nervous system. That
the alimentary canal is specifically affected is shown by the inflammation of the

stomach, induced by the application of arsenic to wounds, and which, according

46*
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to Sir B. Brodie, (^Phil. Trans, for 1812, p. 205.) is more violent and more imme-
diate than when this poison is taken into the stomach itself. That the heart is

also specifically acted on by arsenious acid is proved by the symptoms (the

anxiety at the prgecordia, the quick irregular pulse, &c.), and by the post-mortem

appearances (red spots in the substance of this viscus), and by the diminished

susceptibility of the galvanic influence. The specific affection of the rf.ervous

system is inferred from the symptoms : thus, the headache, giddiness, wandering

pains, impaired sensibility of the extremities, and delirium or coma, are indica-

tions of the cerebral afl^ection; while the feebleness, lassitude, trembling of the

limbs, and paralysis or tetanic symptoms, are evidences of the disordered condi-

tion of the true spinal or excito-motory system of Dr. Hall.

The alimentary canal, heart, and nervous system, are not the only parts on

which this acid appears to exercise a specific influence : the lungs, the skin, the

salivary glands, &;c., are also specifically affected. The disorder of the lungs is

inferred from the local pain, cough, and occasional inflammatory appearances

after death. The eruptions and other altered appearances of the skin^ and the

falling ofl^ of the hair and nails (sometimes noticed), have led to the idea of the

specific influence of arsenious acid on the cutaneous system,—an opinion which

seems farther supported by the fact of the remarkable influence it exercises in

some cutaneous diseases, especially lepra. The salivation noticed by Marcus,

Ferrier, Mr. Furley, Cazenave, and others, shows that the salivary glands are

specifically influenced. The swelling of the face, and the irritation and redness

of the eyelids, also deserve notice in connexion with the specific efl^ects of this

poison.

Uses.—So powerful a poison as arsenic necessarily requires to be employed
with great caution, and to have its effects carefully and attentively watched ; for

it has on more than one occasion proved fatal when used as a medicinal agent.

In intermitte7it fevers and other periodical diseases^ arsenic has been employed
with great success. For its introduction into practice in'these cases in this coun-

try, we are indebted to the late Dr. Fowler, of Stafford [Med. Rep. of the Effects

of Arsenic^ 1786.); but Lemery and Wepfer appear to have first mentioned its

febrifuge property. Dr. Fowler was led to its use from the beneficial effects ob-

tained by the use of the " Tasteless Ague Dropy" and from the information of

Mr. Hughes, that this patent medicine was a preparation of arsenic. The re-

ports published by Dr. Fowler, of the good effects of arsenic in periodical dis-

eases, as observed by himself, by Dr. Arnold, and by Dr. Withering, have been

amply confirmed by the subsequent experience of the profession generally. No
remedy has been more successful in the treatment of ague. It will not unfre-

qu'ently put a stop to* the disease, even when cinchona or the sulphate of quinia

has failed. Dr. Brown, [Cyclopcedia of Practical Medicine, ii. 228.) who has

used it in many hundreds of cases, never saw any permanently ill effect arise

from it ; he considers it superior to crude bark, but inferior to quinia : over both it

has the advantages of cheapness and tastelessness. It should ' be given three

times a day. It is not necessary to intermit its use during the febrile paroxysm,
for I have repeatedly seen it given with the best effects during the attack. In

agues, accompanied with inflammatory conditions, in which cinchona and sul-

iphate of quinia are apt to disagree, arsenic may, according to Dr. Brown, be

sometimes administered with the best effects. It is also very successful in re-

lapses after the use of the above remedies. Dr. Macculloch [An Essay on the

Remitt. and Intermitt. Diseases^ 1828.) states that yV o^ ^ grain of white arsenic

given three or four times a day, will sometimes cure ague when the liquor po-

tasscB arsenitis fails. A combination of arsenic and cinchona, or arsenic and
sulphate of quinia, sometimes succeeds, where these agents used separately fail.

When the stomach is very irritable, opium is occasionally advantageously con-

joined with arsenic. If the bowels be confined during the use of the remedy,
gentle laxatives should be employed. Arsenic has been beneficially employed
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in various other periodical diseases ; as periodical headaches, intermittent neural-

gias, &c.
In various chronic affections of the skin ; particularly the scaly diseases (lepra

and psoriasis), eczema, and impetigo, arsenic is one of our most valuable agents.

I can confidently recommend it in lepra, having seen a large number of cases

treated by it without a single failure. Frequently the disease is relieved without

any obvious constitutional effect : sometimes a febrile condition of the body is

brought on, with a slight feeling of heat in the throat, and thirst; occasionally

with an augmentation of appetite : the urine and cutaneous secretion are often

promoted ; the bowels may be constipated or relaxed, and occasionally, as 1 have

already noticed, salivation takes place. If the patient complain of swelling and

stiffness about the face, or itching of the eyelids, the use of the medicine ought to

be immediately suspended. Ichthyosis and elephantiasis are said to have been

benefited by the use of it.^

Various chronic affections of the nervous system have been treated by the

arsenious acid, and with occasional benefit: lor example, neuralgia, epilepsy,

chorea, (Dr. Gregory, Med. Chirurg. Trans, of London, xi. 299,) and even

teianus. I have seen arsenic used in a considerable number of epileptic cases,

and in none was the disease cured. In some the fits occurred less frequently, but

I am not sure that this was the effect of the medicine. In chorea, 1 have seen

great advantage attend its use. It has also relieved angina pectoris. It is said to

possess the power of controlling determinations of -blood to the head. (Edinb.

Med. and Surg. Jour?i. April, 1839.)

In bites of venomous snakes and of rabid animals, arsenious acid has been

recommended. In India, the Tanjore pill (the basis of which is arsenious acid)

has long been celebrated for the cure of the bite of the Cobra di Capello, and other

venomous serpents. There is, however, no valid reason for supposing that it

possesses any remedial power in these cases. Arsenic has been employed as an
internal agent in various other diseases—as chronic rheurnatism, especially when
attended with pains in the bones; in diseases of the bones, particularly venereal

nodes (Colhoun and Baer, Ainer. Med. Record, iii. and iv.) ; in syphilis; in
passive dropsies ; in the last stage of typhus, dz;c. (Ferriar, Med. Hist. i. 84.)

Arsenious acid has long been employed as an external application.- It has been

applied and recommended by Sir A. Cooper, Dupuytren, and other high authorities,

but its use is always attended with some danger. M. Roux, a celebrated surgeon

at Paris, states, {Nouv. Elem. de Med.) that he amputated the breast of a girl 18
years of age, on account of a scirrhus of considerable magnitude. After the cica-

trix had been several days completed, ulceration commenced, accompanied with

darting pains. To avoid frightening the girl by the use of the actual cautery, he
applied an arsenical paste over a surface of about an inch in diameter. Colic, vomit-

ing, and alteration of countenance, came on the next day ; and in two days after-

wards she died in violent convulsions. " I am convinced," says M. Roux, " that

this girl died poisoned by arsenic." I could quote several other cases illustrative

of the same lact, but shall content myself with referring to Wibmer's work [Die
Wirkung, &c.) for an account of them. The following case, related by Des-
granges, (Orfila's Toxicol. Generale,) shows the danger of applying arsenic ex-

ternally, even when the skin is sound :—A chambermaid rubbed her head with an
arsenical ointment to destroy vermin. Though the skin was perfectly sound, the

head began to swell in six or seven days after; the ears became twice their natural

size, and covered with scabs, as were also several parts of the head ; the glands

of the jaw and face enlarged ; the face was tumefied, and almost erysipelatous.

Her pulse was hard, tense, and febrile ; the tongue parched and the skin dry. To

* For farther information on the use of arsenic in skin diseases, consult Raver, Treatise on Diseases qftAe
Skin, by Dr. Willis, p. 80.

1
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these were added excruciating pain, and a sensation of great heat. Vertigo, faint-

ing, cardialgia, occasional vomiting, ardor urinse, constipation, trennbling of the

limbs, and delirium were also present. In a day or two afier, the body, and
especially the hands and feet, were covered with a considerable eruption of small
pimples, with white heads. She finally recovered, "but during her convalescence
the hair fell off.

Though employed as a caustic, yet the nature of its chemical influence on the

animal tissues is unknown. Hence it is termed by some a dynamical caustic, in

opposition to those caustics acting by known chemical agencies. iVIr. Blackadder
(Observations on Phagedena Gangrenosa. Edinb. 1818.) asserts that the danger
of employing arsenic consists in not applying a sufficient quantity. A small

quantity, he says, becomes absorbed, whereas a large quantity quickly destroys

the organization of the part, and stops absorption.

Arsenic has been extolled as a remedy for cancer, Justamond* esteemed it a

specific. Various empirical compounds, which gained temporary notoriety in the

treatment of this affection, owe their activity to either arsenious acid or the ses-

quisulphuret of arsenicum. But by the best surgeons of the present day it is

never employed, because experience has fully shown that it is incapable of curing

genuine cancer, while it endangers the lives of the unfortunate patients. It can-

not, however, be denied that diseases resembling cancer, have been much relieved,

if not cured, by it, and that the progress of cancer itself has occasionally been
somewhat checked by its use.*

In some forms of severe and unmanageable ulceration, especially lupus or noli

me tangere, arsenical applications are employed with occasional benefit, where
all other local remedies fail. In such cases arsenic is not to be regarded as a

mere caustic; for other, and far more powerful agents of this kind, are generally

useless. It must act by substitution : that is, it sets up a new action in the part

incompatible with that of the disease. The late Baron Dupuytren employed
an arsenical dusting powder (composed of 99 parts of calomel and 1 part ar-

senious acid) in lupus, not as an escharotic, but rather as a specific. Mixed with

gum-water or with fatty matters, it has been sometimes used as a paste or oint-

ment. These applications are to be allowed to falj off spontaneously, and to be

repeated five or six times. Sir A. Cooper [Lancet, i. 264.) recommends an

arsenical ointment (arsenious acid ; sublimed sulphur, aa. 3j- : spermaceti cerate,

3j.) to be applied, on lint, for twenty-four hours, and then to be removed. When
the slough comes away, the ulcer is to be dressed with simple ointment, and will

generally heal in a short time. Cazenave says he has seen arsenical applications

used by Biett, and has himself employed them many times, without having met
with one instance of injurious consequences. The arsenical paste (arsenious

acid, cinnabar and burnt leather, made into a paste with saliva or gum-water) is

used where a powerful action is required ; but, besides the danger of causing con-

stitutional symptoms, to which all arsenical compounds are liable, it is apt to oc-

casion erysipelas.

In onychia maligna, my friend, Mr. Luke, regards an arsenical ointment

(composed of arsenious acid, gr. ij., and spermaceti ointment, gj-) as almost a

specific.

Arsenious acid is a constituent of some of the preparations sold as depila-

tories.

Administration.—Arsenious acid may be administered, in substance, in doses

of from one-sixteenth to one-eighth of a grain, made into pills, with crumb of

bread. In making a mass of pills, great care should be taken that the arsenic be

equally divided ; for this purpose it should be well rubbed in a mortar with some

fine powder (as sugar) before adding the bread crumb. A much safer mode of

' j9n Account of the Methods pursued in the Treatment of Cancerous and Scirrhous Disorders, and other Indura-

tions. Lund. 17H0.
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exhibition is to give this potent remedy, in the form of solution, with potash (as

the liquor potassce arsenitis). But 1 have already mentioned, that Dr. MaccuN
loch found solid arsenic more efficacious than this solution; and Dr. Physick,

of the United States, thinks " that they act differently, and cannot be substituted

for one another." (^United States Dispensatory.) Whether given in the solid

or liquid form, it is best to exhibit it immediately after a meal, when the stomach

is filled with food : for when given on an empty stomach (as in the morning,

fasting,) it is much more apt to occasion gastric disorder. It is sometimes advi-

sable to conjoin opium, either to enable the stomach to retain it, or to check

purging. In debilitated constitutions, tonics may be usefully combined with it.

An emetic (as ipecacuanha), or a laxative (as rhubarb), may be employed where

the stomach is overloaded, or the bowels confined. Its effects are to be carefully

watched, and whenever any unpleasant symptoms (as vomiting, griping, purging,

swelling or redness of the eyelids, dryness of throat, ptyalism, headache, or

tremors) make their appearance, it will of course be advisable to diminish the

dose, or suspend for a iew days the use of the remedy. Indeed, when none of

these symptoms occur, it is not proper to continue its use more than two weeks

without intermitting its employment for a day or two, in order to guard against

the occasional ill consequences resulting from the accumulation of the poison in

the system.

. Antidotes.—In cases of poisoning by arsenic, the first object is to expel the

poison from the stomach. For this purpose the stomach-pump should be imme-
diately applied. If this be not in readiness, and vomiting have not commenced,
tickle the throat with a feather or the finger, and administer an emetic of sulphate

of copper or sulphate of zinc. Promote vomiting by diluent and demulcent

liquids; as milk, white of egg and water, flour and water, gruel, sugared water,

and broths. Administer as speedily as possible moist hydrated sesquioxide of

iron (the preparation of which will be hereafter described).* The quantity ne-

cessary to be given to render the arsenic inert, is large. Dr. Maclagan {Edinb,

Med. and Surg. Journ. No. 144.) observes that "as far as chemical evidence

goes, at least twelve parts of oxide, prepared by ammonia, and moist, are required

for each part of arsenic." As, however, we cannot ascertain, in many instances,

how much arsenic has been taken, we should administer to an adult a table-spoon-

ful, at least, and to children, a dessert spoonful, every five or ten minutes, until

relief from the urgent symptoms is obtained. (Dr. T. R. Beck, Ixmd. Med. Gaz.
Oct. 15, 1841.) The hydrated sesquioxide forms, with the arsenious acid, an
arsenite of iron. This becomes a protarseniate of iron. (Graham's Elements of
Chemistry.) " The arsenious acid derives oxygen from the peroxide [sesqui-

oxide] of iron, and becomes arsenic acid, while the peroxide of iron becomes
protoxide; a protarseniate of iron being the result, which is insoluble and inert."

Charcoal, magnesia, and any inert, powder, when swallowed in large quanti-

tities, may be occasionally of service, by enveloping the particles of arsenic, and
preventing their contact with the gastric surface. Olive oil, on which, according
to Dr. Paris, [Fharmacologia.) the Cornish miners rely with confidence, can only

act mechanically in the way just mentioned.

The subsequent part of the treatment of poisoning by arsenic consists in neu-

tralizing or counteracting its effects, and which is to be effected on general prin-

ciples, as we have no counter-poison. When the gastro-enteritis is marked, our
principal reliance must be on the usual antiphlogistic measures, particularly

blood-letting, both general and local, and blisters to the abdomen. One draw-
back to the success of this treatment is the great depression of the vascular sys-

tem, so that the patient cannot support large evacuations of blood. Opium is a
very valuable agent. Indeed, Jager seems to regard it in the light of a counter-

poison. However, on this point he has probably taken a too exaggerated view

»[For some remarks upon the necessity of the recent preparation of the antidote, by William Procter, Jr.,

see Hydrated Sesquioxide of Iron.]
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of its efficacy ; but it is undeniable that on most occasions it is of great service.

If the stomach reject it, we may employ it in the form of clysters. If constipa-

tion and tenesmus be troublesome, mild laxatives, especially castor oil, should be
exhibited.

1. LIPOR POTASSiE ARSENITIS, L. (U. S.) Liquor Arsenicalis, E. D. Foivler's

Solution ; Mineral Solution.—(Arsenious Acid [broken in small pieces, L.; in

powder, J^.] ; Carbonate of Potash, each grs. Ixxx. ; Compound Tincture of

Lavender, f3v. ; Distilled Water, Oj. Boil the Arsenious Acid and Carbonate
of Potash with half a pint of the Water in a glass vessel until they are dissolved.

Add the Compound Tincture of Lavender to the cooled liquor. Lastly, add
besides, of distilled water, as much as may be sufficient, that it may accurately

fill a pint measure, L. E.—The preparation of the Dublin College is one-ninth

weaker : the proportions of materials used are of Arsenious Acid, in powder

;

Carbonate of Potash, from Tartar, of each sixty grains; Compound Spirit of

Lavender, f3iv.; Distilled Water, Oss. [wine measure'^)—[The U. S. Pharma-
copoeia directs, Arsenious Acid in small fragments ; Pure Carbonate of Potassa,

each sixty-four grains; Distilled Water a sufficient quantity; Compound Spirit

of Lavender half a fluid ounce. Boil the Arsenious Acid and Carbonate of Po-

tassa with twelve fluid ounces of Distilled Water in a glass vessel till the acid is

entirely dissolved. To the solution, when cold, add the Spirit of Lavender, and
afterwards sufficient Distilled Water to make it fill exactly the measure of a pint.]

In this preparation the arsenious acid combines with the potash of the carbonate,

and disengages the carbonic acid. A slight excess of carbonate is used. The
compound tincture of lavender is used as a colouring and flavouring ingredient.

The dose of this solution is four or five minims, gradually and cautiously in-

creased. I have known 15 minims taken three times a day for a week, without

any ill effects. Dr. Mitchell, of Ohio, has given from 15 to 20 drops three

times a day, in intermittents. {United States Dispensatory.) But as some
persons are peculiarly susceptible of the influence of arsenic, we ought always to

commence with small doses. It has been given to children, and even pregnant

women. Dr. Dewees {PhiladelpJiia Journ. ofMed. and Phys. Sc. No. xiv. 187.)

administered it successfully to a child only six weeks old, affected with a severe

tertian ague. Dr. Fowler drew up the following table of doses for patients of

difl'erent ages :

—

Ages. Doses.

From 2 to 4 years from 2 or 3 to 5 drops.

5- 7 " » 5 - 7 "

8—12 " " 7 — 10 "

13—18 " " 10 — 12 "

18, and upwards .' 12 "

But it may be remarked that the quantities here indicated are larger than it

will be safe, in most cases, to commence with.

2. PILULiE ASIATIC JI: Asiatic Fills.^— (Arsenious Acid, gr. Iv. ; Powdered

Black Pepper, 3ix. ; Gum Arabic, a sufficient quantity to make 800 pills; each

of which contain about ^^ of a grain of arsenious acid.)—These pills are em-

ployed in the East for the cure of syphilis and elephantiasis.

t UXGUENTUJtt ARSENICI; Arsenical Ointment.—An ointment containing arse-

nious acid is used of different strengths by surgeons. For onychia maligna I

have already mentioned one containing two grains of arsenic to an ounce of lard

or spermaceti ointment. The Ceratum Arsenici of the United States Pharma-

copoeia consists of arsenious acid, in very fine powder, 9j. ; Simple Cerate, 3j'

This is used as a dressing for cancerous sores, but must be applied with great

circumspection (see another formula at p. 548).

» Asiatic Researches, vol. ii. p. 153, The formula for these pills, given in the text, is that usually followed

(Rayer, Treatise on Skin Diseases, by Willis, p. 1215). The original recipe is very indefinite; one tola [105

grs.J of arsenic and six times as much black pepper are to be made into pills " as large as tares or small

pulse."
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4, PASTA ARSENICALIS ; Arsenical Pas^c—Various formulae for this are given.

.The Pulvis Escharotica Arsenicalis (Poudre caustique du frlre Cosme ou de

Rousselot) of the French Codex, is composed of finely levigated Cinnabar, 16

parts; powdered Dragon's Blood, 16 parts; fine levigated Arsenious Acid, 8

parts. Mix intimately. At the time of employing it, it is made into a paste, by

means of a little saliva, or mucilage. This preparation is employed to cauterize

cancerous wounds. It must be used very cautiously, and applied to limited por-

tions only of the ulcerated surface, f have already referred to its occasional

dangerous or fatal effects. (See p. 548.) It deserves especial notice, that this

officinal preparation of the French Codex is very considerably stronger than was

used either by Rousselot or Cosme, notwithstanding that it is named after them.^

OTHER COMPOUNDS OP ARSENICUM.

1. ARSENICI lOOIDUM : Iodide of Arsenic.—This compound is prepared by gently heating',

in a tubulated retort placed in a sand-bath, a mixture of one part finely pulverized metallic

arsenicum and five parts of iodine : the iodide is afterwards to be sublimed, to separate the

excess of arsenicum. The compound thus obtained is an orange-red, solid, volatile, and soluble

in water. If the solution be rapidly evaporated to dryness, we reprocure the iodide ; but if we
concentrate, and then place the solution aside, white pearly plates are obtained, which by Plisson

are regarded as periodide of arsenicum, but by Serullas as a compound of oxide and iodide of

arsenicum.' Iodide of arsenicum is probably composed of 1^ eq. iodine = 1875, and 1 eq.

arsenicum = 38. It has been employed by Biett in the form of ointment (composed of iodide

of arsenicum, gr. iij.; lard, 3j.) as an application to corroding tubercular skin diseases. (Ma-

gendie, Formulaire.)

Dr. A. T. Thomson (Lancet for 1838-39, vol. i. p. 176.) has administered it internally in dofes

of from one-eighlh to one-third of a grain, in lepra, impetigo, and diseases resembling carcinoma.

Its general effects appear to be similar to those of arsenious acid.

2. REALGAR: Red Sulphuret of Arsenic; Red Arsenic; Protosulphuret of Arsenic ; BisuU

phuret of Arsenic, Graham ; Sandarach^ {TtftietftoMn). Though this substance occurs native, the

commercial article is prepared artificially. It is met with in the form of red vitreous masses, or

as red powder. It consists of 1 eq. Arsenicum 38+ 1 eq. Sulphur 16= 54. It is an energetic

poison. It was the agent employed by Mrs. Burdock to destroy Mrs. Smith."* The body of the

victim was exhumed after having been buried for fourteen months. It was then discovered that

the realgar had been transformed into orpiment, which was found in the stomach. Mr. Herapath

{Ibid. vol. xviii. p. 888.) has shown that ammonia and sulphuretted hydrogen (gases evolved during

putrid decomposition) are each capable o^ converting realgar into orpiment. Rcnlgar is not used

in medicine, but is employed by pyrotechnists, and as a pigment. Heated with black flux, it

yields arsenicum. (See p. 532.)

3. ORPIMENT: Yellow Sulphuret of Arsenic ; Yellow Arsenic ; Sesquisulphuret of Arsenic

;

Sulphoarsenious Acid; King's Yellow.—This is both found native and prepared artificially.

Native orpiment is the Auripigmentum of the ancients. Orpiment consists of 1 eq. Arsenicum

38,+ 1^ eq. Sulphur 24 = 62. It is soluble in alkalis (by which it is readily distinguished from

sulphuret of cadmium, which is insoluble in alkalis), and is precipitated from its alkaline solutions

by acids. Heated with black flux, it yields metallic arsenicum. (See p. 532.) As met with in

the shops, it is a powerful poison. It is a constituent of some depilatories. (See p. 219.) According

to Dr. Paris, Delcroix's depilatory, called Poudre Subtile, consists of quicklime, orpiment, and

some vegetable powder. Orpiment is used by pyrotechnists, and as a pigment.

* For farther information respecting Arsenical Paste, see Patrix, HArt. d'appliquer la Pate Arsenicale, 8vo.

Paris, 1816.

aSoubeiran, JiTouv. TVaite de Pharm. ii. 2nde ed. 580; also Serullas, Joum. de CMm. Med. iii. GOI.

» The term Sandarach is also applied to the resinous substance commonly called Oum Juniper.
See the account of the celebrated Bristol case of poisoning, in the Land. Med. Goz. vol. xv. p. 519 ; and

xvi. p. 120.
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ORDER XVIII.—COMPOUNDS OF ANTIMONY.

1. ANTIMO'NII SESQUISULPHURE'TUM, L.-SESQUISULPHURET OF
ANTIMONY.

(Antimonii Sulphuretum, E. D.) (U. S.)

History.—Black sulphuret of antimony was known in the most ancient times,

being used by the Asiatic and Greek ladies as a pigment for the eyebrows. (2
Kings, \x. 30; Ezekiel, xxiii. 40; Pliny, Nat. Hist, xxxiii.) It was formerly

called Stinimi {(iri[L\ki vel (iri\i.\i.\g), Stibium (Ctj/Si), Platyophthalmon (-TrXaruo^^aX-

fxov), or Larbason (Dioscorides, lib. v. cap. 99.) (XapjSarfov). In the native state,

it is technically termed Antimony Ore, and when first fused out of its gangue,
Crude Antimojiy^ or Sulphuret ofAntimony.
Natural History.—Sesquisulphuret of antimony is found native in various

parts of the world, especially in Hungary, in the Hartz, in France, in Cornwall,

and in Borneo. From the latter place it is imported into this country by way of

Singapore, being brought over as ballast to the vessels. In the years 1835-36,
and 37, the quantities of ore imported were respectively 645, 825, and 629 tons.

{Trade Last, Jan. 10, 1837, and Jan. 9, 1838.) In 1840 there were imported

627 tons.

Preparation.—The old method of separating the sesquisulphuret from its

siliceous gangue, was to melt it in a covered crucible or pot, in the bottom of

which there were several holes, through which the fused su'phuret passed into an
inferior or receiving pot. According to Gensenne's method, the melting pots were

placed in a circular reverberatory furnace, and were connected by curved earthen

tubes with the receiving pots, which were on the outside of the furnace. At La
Vendee neither vessels nor tubes are used : the ore is placed on the bed of a

erberatory furnace, in which is an aperture to allow of the passage of the fused

sesquisulphuret, which flows into a receiving vessel placed externally to the furnace.

(Dumas, Traite de Chimie, iv. 160.)

Properties.—The fused sesquisulphuret (called Common or Crude Antimony)
occurs in commerce in roundish masses, called loaves or cakes: these, when
broken, present a striated crystalline appearance, a dark steel or lead gray colour,

and a metallic brilliancy. The commercial sesquisulphuret is opaque, tasteless,

odourless, brittle, easily pulverizable, and has a sp. gr. of about 4'6. Its powder
is black, but that of pure sesquisulphuret is reddish black. It is a little less fusible

than metallic antimony. It is volatile, but cannot be distilled ; and it appears to

be partially decomposed by heat ; for when heated in an earthen crucible for an

hour, it loses from 10 to 20 per cent, of its weight. (Berthier, Traite des Essais,

ii, 490.) By roasting it is converted into Antimony Ash or Cinis Antimonii (a

mixture of antimonious acid and sesquioxide of antimony, with more or less un-

burned sesquisulphuret) (Liebig, HandwOrterb. der Chemie, i. 419.): sulphurous

acid escapes during the process. When reduced to a very fine powder by levi-

gation and elutriation, it constitutes the Antimonii Sulphuretum Frceparatum of

the Dublin Pharmacopoeia.

Characteristics.— It fuses and is dissipated before the blow-pipe with a smell

of sulphurous acid and the formation of a white smoke. Digested in hydro-

chloric acid, it evolves hydrosulphuric acid, and forms a solution of sesquichloride

of antimony, which produces a white precipitate {Powder of Algaroth, or oxy-

chloruret of antimony) with water, and an orange-red one with hydrosulphuric

acid. If 3. current of hydrogen gas be passed over heated sesquisulphuret of

antimony, metallic antimony and hydrosulphuric acid gas are obtained: the metal

decomposes nitric acid, and yields a white powder: it readily dissolves in nitro-

hydrochloric acid.
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Composition.—Sesquisulphuret of antimony has the following composition :

—

JiUnu. Eq. fVt. Per Cent. Beneliut. Tliomton.

1 65 73 72-8 7377

g^liK"^.::::::::::::::::::::: u::: 24 27 .7-2 <^-^

^
Sesquisulphuret of Antimony.. 1 BQ 100 1000 10000

Impurities The crude antimony of commerce is rarely, if ever, quite pure.

It frequenily contains the sulphurets of iron, lead, arsenicum, and copper, and on

this account is not adapted for medicinal use. When pure it is completely solu-

ble in hydrochloric acid: but when mixed with sulphuret of arsenicum this re-

mains undissolved, and may be delected by reducing it with a mixture of charcoal

and carbonate of soda {vide p. 532). If the hydrochloric solution be diluted wiih

water (so as to precipitate the greater part of the antimony), the presence of lead,

iron, or copper, in the filtered liquor, may be detected by the appropriate tests for

these metals, hereafter to be mentioned.

With hciit it is totally dissolved by hydrochloric acid. From the acid in which it is boiled, a

white precipitate is thrown down by distilled water; from the strained liquor, hydrosulpburic acid

afterwards throws down a reddish-coloured substance. Ph. Lond.

"Entirely soluble in muriatic acid, with the aid of heat." Ph. Ed.

Physiological Effects, a. On Animals,—Rayer [Diet, cb Med. et Chir.

Fratiq. iii. 54.) introduced half an ounce of it into the cellular tissue of the back

of a dog ; but no effects resulted from it. Fifteen grains placed in the peritoneal

sac caused inflammation, and in twenty-four hours death, but without any pecu-

liar symptoms. Moiroud {Fharm. Veter. 42S.) says, that given to horses, in

doses of from two to four ounces, it acts as an excitant, causing increased fre-

quency of pulse and respiration, and softer stools.

/3. On Man.—\n most cases it produces no obvious efTects, even when taken

in very large doses. Rayer {Op. eit.) gave half an ounce of it in powder, for

several days, without the slightest effect. Cullen, ( Treat, of Mat, Med.'\\. 482.)

however, has seen it cause nausea and vomiting in one or two instances in which

it was largely employed. Rayer says that the decoction of the sesquisulphuret

is much more active than an equal quantity of the same preparation in powder.

How are these facts to be explained 1 Rayer ascribes the activity of the decoc-

tion to arsenious acid formed by boiling sulphuret of arsenicum (contained in the

ordinary crude antimony) with water; for Guibourt (Rayer, op. supra cit.) ob-

tained in this way 1 /o*^
grs. of arsenious acid by boiling an ounce of crude anti-

mony. But the presence of arsenic is not necessary to explain the greater acti-

vity of the decoction, since by long-continued boiling with water, the sesquisui-

phuret of antimony yields hydrosulpburic acid and sesquioxide of antimony.

(Geiger, Handb. d. Pharm.) The occasional nausea and vomiting may arise

from'^the decomposition of the sulphuret by the fluids in the alimentary canal.

Uses As a medicinal agent it is occasionally employed as a diaphoretic and

alterative in some skin diseases, especially lepra and scabies, in scrofula and glan-

dular affections, and in rheumatism and gout.

As a pharmaceutical and chemical agent it is a most important substance, be-

ing the source from which the metal, and all its compounds, are procured.

Administration.—The usual dose of it, when taken internally, is from ten to

thirty grains of the powder; but several drachms of it have been taken without

much eflect. The Tisan de Feltz, y/\\'\c\\ is occasionally used in skin diseases,

is prepared by boiling sarsaparilla, 3>, and Crude Antimony (tied up in a bag),

3j., in a pint, and a half of Water; then add Isinglass, 3iv., previously dis-

solved in water, and reduce the whole (by boiling) to a pint, which is to be taken

during the day. (Rayer, Treatise on Diseases of the Skin, by Dr. Willis, p.

122-6).

VOL. I. _ *«
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ANTIMONII SULPIiURETUM PRJIPARATUM, D. Prepared Sulpkuret of Antimony.
(Take of Sulphuret of Antimony any requisite quantity. Reduce to powder, ac-

cording to the mode directed in the preparation of chalk, and let the most subtile

particles be preserved for use.) The powder sold in the shops as prepared sulphu-

ret is usually prepared by grinding in mills without eiutriation. Its uses are those

of the sulphuret before described.

2. ANTIMONII SESQUICHLO'RIDUM.—SESQUICHLORIDE OF ANTIMONY.

History.—Basil Valentine was acquainted with this preparation, which has
had various appellations ; such as Oil or Butter ofAntimony [Oleum seu Buty-
rum Antimonii)^ Muriate or Hydrochlorate of A7itimony.

Preparation.—The impure hydrated sesquichlbride, sold in the shops as but-

ter of antimony, is usually prepared by dissolving roaste'd sesquisulphuret of an-

timony {Cinis Antimonii) in hydrochloric acid, and adding pernitrate of iron to

the solution as a colouring matter. It may also be prepared by dissolving the

common crude antimony in muriatic acid. The addition of a little nitric acid fa-

cilitates the process. (See Antimonii Oxydum Nitro-muriaticum, D. p. 559.)

Pure sesquichloride of antimony is not used in medicine: its preparation need

not, therefore, be described in this work.

Properties.—The butter of antimony of the shops is a transparent h'quid, va-

rying in its colour (which depends on the presence of iron) from yellow to deep

red. Its specific gravity is 1-2 to 1'5. It fumes in the air (especially when am-
monia is present), in consequence of containing an excess of hydrochloric acid.

It reacts on vegetable 'colours as a powerful acid.

Characteristics.—Mixed with water it throws down a yellowish white powder
called Powder of Algaroth, or Mercury of Life (oxychloride of antimony). The
hydrosulphurets produce a dark reddish precipitate, alkalis a dirty white precipi-

tate (sesquioxide of antimony^ mixed with some sesquioxide of iron). Nitrate

of silver occasions a white precipitate {chloride of silver and sesquioxide of anti-

mony).
Composition.—Sesquichloride of antimony is thus composed :

—

Atoms. Eq. Wt.

65

Per Cent.

.... 54-62

.... 45-37

Gubel.

.... .54-98 ...

. . . . 45 02 . .

.

//. Rose.

53-27

Chlorine n •••• .... 54 .... 46-73

Sesauichloride Antimon\r 1 .... 119 .... 99-S9 .... .... 100 00 ... 100-00

The Butter of Antimony of the shops contains Sesquichloride of Antimony^
Free Hydrochloric Acid, a little Nitrous Acid^ Water ^ and Sesquichloride of Iron.

It may also contain other impurities derived from the sesquisulphuret from which

it is directly or indirectly prepared. Serullas says he never found arsenic in it.

Physiological Effects.—It acts as an energetic caustic, but I am not acquaint-

ed with any cases of poisoning by it. It cannot be diluted without undergoing

decomposition.

Uses.—In medicine it is employed only as a caustic. It usually acts without

much pain or inflammation, and after the separation of the eschar, produces a
clean healthy surface. It is sometimes used as an application to parts bitten by
rabid animals or venomous serpents : its liquidity enabling it to penetrate into all

parts of the wound. It is also applied to ulcers to repress excessive granulations.

Richler and Beer have employed it in staphyloma : the mode of applying it is as

follows :—Dip a camel's hair pencil, or a point of lint, into the liquid, and apply

it to the tumour until a whitish crust is perceived, when the whole is to be imme-
diately washed away by means of a larger pencil dipped first into milk and after-

wards into milk and water.

Antidotes.—The treatment of poisoning by this preparation is the same as for

the mineral acids {vide pp. 270 and 417). After the use of antacids, vegetable
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astringents (tea and infusion of nutgalls) should be adnninistered to neutralize llie

effect of the powder of Algarolh separated in the stomach. Gastroenteritis is of
course to be combated by the usual antiphlogistic means.

3. ANTIMO'NII OXYSULPHURE'TUM, L.—OXYSULPHURET OF ANTIMONY.

(Antimonii Sulphuretum aureum, £.—Sulphur AntimoniHtum fuscum, D.)

[Antitnonii Sulphuretum Priecipitainm, U. S.J

History.—Basil Valentine
(
Triumphant Chariot ofAntimony, by Kirkringius,

p. 131, Lond. 1678.) was acquainted with this preparation, and probably also

knew the substance called Kermes Mineral^ though he does not mention it in his

writings. Glauber, in 1658, and Lemery, in 1707, are both said to be discover-

ers of the latter substance ,• but it is hardly possible for Basil Valentine to have
been unacquainted with it.

Natural History.—Kermes mineral, which is an oxysulphuret of antimony,
though not identical with, yet nearly allied to, the preparation of the Pharmaco-
poeia, is found native in Saxony and other places : it is called by mineralogists.

Red Antimo7iy, or Native Kermes.
Preparation.— All the British Colleges give directions for the preparation of

this substance.

The London College orders of Sesquisulphuret of Antimony, 3vij. ; Solution of Potash, Oiv.

;

Distilled Water, Con^., ij.; Diluted Sulphuric Acid, as much as maybe sufficient. Mix the

Sesquisulphuret of Antimony, Solution of Potash, and Water together, and boil with a slow
fire for two hours, frequently stirring, Distilled Water being often added, that it may fill about
the same measure. Strain the liquor, and gradually pour into it as much diluted Sulphuric Acid
as may be sufficient to precipitate the Hydrosulphuret of Antimony ; then, with water wash
away the Sulphate of Potash, and dry what remains with a gentle heat.

The Edinburgh College orders of Sulphuret of Antimony, in fine powder, 3j. ; Solution of
Potash, fgxj.; Water, Oij.

The Dublin College directs of prepared Sulphuret of Antimony, one part; Water of Caustic

Potash, eighteen parts; Diluted Sulphuric Acid, eleven parts, or as much as may be suffi-

cient.

[The process of the U. S. Pharmacopoeia is similar to that of the London College : six ounces
of the Sulphuret of Antimony are ordered, to four pints of Solution of Potassa, and Distilled

Waters and Sulphuric Acid, each a sufficient quantity ; after ebullition, the filtered solution is

directed to be dropped while- hot into the Diluted Sulphuric Acid as long as there is a precipi-

tate.]

Theory of the Process.—If black or sesquisulphuret of antimony be boiled

in an alkaline liquid, a solution is obtained which, on cooling, deposits a reddish

powder called Kermes Mineral. If a dilute mineral acid be added to the filtered

mother liquor, an orange-red precipitate is produced, called the Golden Sulphuret

of Antimony (BerzeWus ; Liebig). If the acid be added before the kermes has

deposited, we obtain the orange-red precipitate, called in the London Pharmaco-
poeia Oxysulphuret of Antimony. The Edinburgh College terms the latter sub-

stance the Golden Sulphuret of Antimony.
When sesquisulphuret of antimony and potash are heated together, the latter

gives oxygen to the antimony, and potassium to the sulphur of the sesquisulphu-

ret ; and thus sesquioxide of antimony and sulphuret of^ potassium are produced.

The sesquioxide combines with some undecomposed potash, forming hypo-antimo-

nite of potash, and the sulphuret of potassium with sesquisulphuret of antimony,

forming a double sulphur salt (the antimonio-sesquisulphuret of potassium).

These changes are explained in the subjoined diagram :

—
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MATERIALS.

Sesquisulphuret of f Sulphur —^^^^Sulphuret of Potassium
Antimony. (Antimony

Sesquisulphuret of Anlimotiy_
( Potassium'

Potash.

Potash

Oxygen.

PR0D0CT8.

Antimoiiio-spsqui-
sulphuret of Potas-
sium.

Sesquioxide of Antimony \

Hypo-antimonite
of Potash.

The solution contains free potash, the antimonio-sesquisulphuret of potassium,

and part of the hypo-antimonite of potash. There is a dark-red, undissolved resi-

duum (similar to Crocus Antimonii) composed of hypo-antimonite of potash and
oxysulphuret of antimony: this is got rid of by fillering.

On the addition of sulphuric acid, sulphate of potash is produced by the combi-

nation of the acid with free potash—with some potash formed by the union of the

potassium of the sulphuret with the oxygen of some decomposed water,—and with

the potash of the hypo-antimonite. By these changes sesquisulphuret and sesqul-

oxide of antimony are set free ; the whole of the first, and part of the second,

precipitate. The hydrogen of the decomposed water, with the sulphur of the sul-

phuret of potassium, form hydrosulphuric acid, a portion of which escapes in a

gaseous form, while the remainder, reacting on some sesquioxide of antimony,

produces water and sesquisulphuret, which are precipitated along with some water

of the solution. These changes will be better comprehended by reference to the

following diagram :

—

MATERIALS.

f Sulphuric Acid
I Free Potash ..

.

COMPOSITION.

c I Water.
i Oxygen

i Hydrogi

QQ
I
Water

"ai Antimoii. ^!f8q^i•f Potass'm
•^ sulphuret Poias-< Sulphur..

g I
siuiu ( Sesquisulphuret of Antimony

—p Potash
/ ( Hydros'c. Acid
/

{
CHydr.

i Hydros'c. Acid \
'^"'P''

lite \

Potash.

"
I
"iZ.r.r.ll'^.]^'-^"'-''^ •'•«"••

! ^K"ony
' Sesquioxide Antimony.

PRODUCTS.

ulphate Potash.

Hydrosulphuric Acid
Water.

Gas.

Sesquisulph't Antim. . .
"1 O

ir^

Sesquisulph't Antim.
Sesquioxide Antim.

.

For farther details respecting the theory of this process, I must refer the student

to the writings of Berzelius [Traite de Chimie, ii. 501.) and Liebig. {B.andwbT-

terb. d. Chemie, i. 439.)

Properties.—Oxysulphuret of antimony is a red, odourless, almost tasteless,

powder. It is insoluble in cold water, and only slightly soluble in liquor ammo-
nice. Boiled in nitro-hydrochloric acid, chloride of antimony is formed in solu-

tion, and some sulphur remains undissolved. Heated in the air it burns, evolves

sulphurous acid, and leaves a grayish residuum.

Characteristics.—When heated with concentrated hydrochloric acid, it evolves

hydrosulphuric acid, showing it to be a sulphuret. From the other sulphurets or

oxysulphurets of antimony it is to be distinguished partly by its colour. Its hy-

drochloric solution is shown to contain antimony by the tests before mentioned for

the sesquichloride of this metal {vide p. 554). When boiled in a solution of bitar-

trate of potash, a solution of emetic tartar is obtained, which may be recognised

by the characters hereafter to be mentioned for this salt. It may be reduced by
hydrogen and heat (vide p. 564).

Composition.—By boiling in a solution of bitartrate of potash, it loses, accord-

ing to Mr. Phillips, 12 per cent. ; the amount of sesquioxide that it contains. Its

composition, according to the same authority, is as follows :

—
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Jltoms. Eq. JCt. Per. Cent. Phillips.

Sesquioxide Antimony 1 77 ]3 12
Sesquisiilphuret Antimony 5 445 75 7tt-5

Water a 78 J2 J 11-5

Oxysulphuret Antimuny, PA. L 1 504 100 1000

The Antimonii Sulphuretum aureum^ Ph. Ed., has a similar composition. The
Edinburgh College, however, states that it is a mixture or compound of sesquisul-

phuret of antimony, sesquioxide of antimony., and sulphur. The sesquisulphuret

and sesquioxide are perhaps only mechanically mixed.

The commercial oxysulphuret is of a brighter colour than that obtained accord-

ing to the process of the Pharmacopceia. A manufacturer of it informs me that it

is prepared by boiling sulphur along with the sesquisulphuret of antimony and
potash, and precipitating by an acid in the usual way.

Kermes Mineral consists of two equivalents of sesquisulphuret of antimony and one equi-

valent of sesquioxide of antintiony (consequently it has the same composition as Red Antimony
Ore), and commonly contains also from 1 to 1^ per cent, of alkali combined with sesquioxido

of antimony. By continued washing with water the hypo-antimonite of potash and sesqui-

oxide of antimony may be extracted, leaving the sesquisulphuret only. (Liebig, Handworlerb.
d. Chimie, i. 427.)

The term Golden Suljphuret of Antimony is usually applied to the persulphurct of antimony,
which consists of 1 eq. of antimony and 2^ eqs. of sulphur. (Liebig, op. cit, i. 430.)

Purity.—Recently precipitated oxysulphuret of antimony is readily and com-
pletely soluble in liquor potassae : but the oxysulphuret of the shops leaves a white

residuum. Boiled in hydrochloric acid, it is dissolved with the evolution of hydro-

sulphuric acid gas: the solution is opalescent or slightly milky, but becomes quite-

tratisparent on the addition of a small quantity of nitric acid. It should not effer-

vesce with dilute sulphuric acid.

The London College states that it is

Totally soluble in nilro-hydrochloric acid, emitting bydrosulphuric acid.

But I find that it is not completely soluble in nitro-hydrochloric acid ;—a portion

of sulphur remaining behind.

The Edinburgh College states that it is

"Tasteless: twelve times its weight of muriatic acid, aided by heaf» will dissolve most of it,

forming a colourless solution, and leaving a liitle sulphur."

Physiological Effects.—The medicinal activity of this preparation is princi-

pally or wholly owing to sesquioxide of antitnony ; and, as the quantity of this is

probably inconstant, the preparation is uncertain in its operation. The obvious

effects are precisely analogous to those of emetic tartar ; namely, vomiting, pur-

ging, and sweating. In small doses it is employed as an alterative, expectorant,

and diaphoretic : in somewhat larger doses it causes nausea and sweating, and
sometimes vomiting: in still larger quantities it excites both vomiting and purging.^

Uses.—It is principally employed as an alterative in chronic diseases, particu-

larly cutaneous affections, glandular enlargements, secondary syphilis, rheumatism,

and diseases of the liver. In these complaints it is usually associated with mer-
curials (especially calomel), and sometimes with guaiacum or narcotics. Kermes
mineral has been employed as an antiphlogistic in inflammatory affections of the

respiratory organs, and sometimes as an emetic.

Administration.^-As an alterative the dose is from one to three or four

grains: as an emetic from five grains to a scruple. It is a constituent of the

Pilulce Hydrargyri Chloridi Compositce, commonly termed Flummer^s pill.

Antidotes.—Vide Potassce Antimonio-tartras.

» For some experimHnts and observations on the action o{ Kermes Mineral and the Golden Sulphuret, consult

Raver, in Diet, de Med. et Chir. Prat. iii. 57, et seq.

47*
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4. ANTIMO'NII SESQUIOX'YDUM.—SESQUIOXIDE OF ANTIMONY.

(Antimonii Ovydum, £.—Antimonii Oxydum Nitromuriatieuni, D.)

History.—Basil Valentine
(
Triumphant Chariot ofAntimony, by Kirkringius,

p. 91. Lond. 1678.) was acquainted with sesquioxide of antinnony prepared by
the combustion of the metal, and which he termed Flowers ofAntimony [Flares

Aniimo7iii). He also knew that the same compound might be procured by the

action of water on the sesquichloride of antimony.

Natural History.—This oxide is found native, and is known to mineralogists

as White Antimony. It is found in Bohemia, Saxony, Hungary, &c.
Preparation.—There are various methods of preparing this oxide.

The Edinburgh College directs it to be prepared as follows :—" Take of Sulphuret of Anti-

mony, in fine powder, 3iv. ; Muriatic Acid (commercial), Oj. ; Water, Ov. Dissolve the sul-

phuret in the acid, with the aid of a genlle heat; boil for half an hour; filter. Pour the fluid

into the water; collect the precipitate on a calico filter ; wash it well with cold water, then with

;i weak solution of carbonate of soda, and again with cold water, till the water ceases to aflfoct

reddened litmus pnper. Dry the powder over the vapour-bath."

The Dublin College orders of prepared Sulphuret of Antimony, twenty parts ; Muriatic Acid,

one hundred parts; Nitric Acid, one part. Gradually add the sulphuret to the acids, pre-

viously mixed in a glass vessel, avoiding the vapours; then with a heat gradually increased,

digest, until the mixture ceases to effervesce ; then boil during an hour. Receive the cooled

and filtered liquor in a gallon of water. Let the oxide of antimony, when it has subsided, be

washed with a sufficiently abundant quantity of water, until the decanted fluid shall have become
free from acid, which may be ascertained by means of litmus : finally, let the oxide be dried on
bibulous paper.

By the mutual reaction of sesquisulphuret of antimony and hydrochloric acid, a

soluble sesquichloride of antimony is formed (see p. 464). The Dublin College

uses a small quantity of nitric acid to decompose the hydrosulphuric acid remain-

ing in the liquor, and which would impair the colour of the precipitate. When
water is added to the solution of the sesquichloride, mutual reaction occurs, the

products of which are free hydrochloric acid and sesquioxide of antimony ; the

latter combines with some undecomposed sesquichloride of antimony, and forms

the oxychloride of antimony, commonly termed the Pulvis Algarothi, AlgarotK's

Powder (from Algarotti, an Italian physician, who recommended its use in medi-

cine). It is sometimes called the Mercury of Life (^Mercurius Vitce). By con-

tinued washing with hot water, the sesquichloride which it contains is decom-

posed, and the product is sesquioxide of antimony.

When Algaroth's powder is washed with a solution of carbonate of soda, its

sesquichloride is converted into sesquioxide of antimony by the action of the soda.

Chloride of sodium is also fortined, and carbonic acid evolved.

Properties.—Sesquioxide of antimony occurs native in tabular and acicular

crystals, which belong to the right prismatic system. When prepared in the

moist way it is a white powder, which becomes yellow by heat, and fuses at a full

red heat into a yellow fluid, which concretes by cooling into a crystalline mass.

If subjected to heat in the open air it absorbs oxygen, and becomes antirnonious

acid.

Characteristics.—Heated in liquid hydrochloric acid it completely dissolves : the

solution contains sesquichloride of antimony, which, when mixed with water, yields

a white precipitate {oxychloride of antimony). Hydrosulphurets form a red pre-

cipitate in the solution of the sesquichloride. Boiled with a solution of bitartrate

of potash it is dissolved : the solution yields on cooling crystals of emetic tartar,

the characteristics of which will be hereafter given. Sesquioxide of antimony
melts before the blowpipe, and is volatilized in the form of a white vapour.

Composition.—Sesquioxide of antimony {Antimonii Oxydum, Ph. Ed.) has

the following composition :

—



COMPOUND POWDER OP ANTIMONY. 559

Atom*. Eg. Wt. Per Cent. Berteliui. John Davy.

Antimony 1 65 844 84 319 85

Oxygen ]| 12 156 15-681 15

Sesquioxideof Anlimony 1 77 1000 lOOOOO 100

Oxychloride of antimony (^Antimonii Oxydum Nitro-muriaticum., Ph. Dub.) is

a compound of sosquioxide and sesquichloride of anlimony. Tho proportion of

the latter ingredient is diminished by washing;. Tho composition of the oxychlo-

ride is thus staled by Phillips, Johnson, and Malaguti :*

—

AtomB. Eg. Wt. Per Cent.

Snsqitioxide Antimony 9 693 7444 •

Sefiquichloride Antimony 2 238 25-56

Oxychloride Antimony 1 931 10000

Antimony Ash {Cinis Antimonii) is composed of avtimonious acid, sesquioxide of antimony,

and sesqvisulphuri't of antimony. (See p. 557.)

Glass of Antimony {Vitruin Antimonii) is prepared by roasting the sesquisulpliurct, and sub-

pequcnlly fusinor it in an earthen crucible. It is transparent and of a red colour. It consisls

principally of sesquioxide of antimony, some sesquisulp/turet of antimony, and about live per

cent, of silica.'*

Purity.—The Edinburgh College gives the following characteristics of its

purity:

—

" Entirely soluble in muriatic acid, and also in a boiling mixture of water and bitartrate of

potash: snow-white: fusible at a full-red beat."

Physiological Effects and Uses.—Sesquioxide of antimony possesses similar

medicinal properties to Emetic Tartar, in the preparation of which it is used. It is

rarely employed as a medicine. Algarolh's powder is uncertain in its operation.

Administration.—Algaroth's powder is sometimes given in doses of from one
to ten grains.

5. PUL'VIS ANTIMONII COMPO'SITUS, L.—COMPOUND POWDER OF
ANTIMONY.

(Pulvis Antimonialis, E. D.)

History.—Dr. James, who died in 1776, prepared a celebrated patent medi-

cine, long known as the Fever Powder of Dr. James [Pulvis Febrifugus Jacobi),

or Dr. Jameses Powder (Pulvis Jacobi). The discovery of it was subsequently

claimed for a German of the name of Schwanberg. [Affidavits and Proceedings

of W. Baker ^ Lond. 1754.) The specification which Dr. James lodged in the

Court of Chancery is so ambiguously worded, that we cannot prepare his powder
by it. Hence the present preparation has been introduced in the Pharmacopoeia
as a succedaneuiTi for it. In preceding editions of the London Pharmacopoeia it

was termed Pulvis Antimonialis [Afitimonial Powder) ; but in the edition for

1836, this name was unnecessarily (as I conceive) altered to Pulvis Antimonii
Compositus.

Preparation.—All the British Colleges give directions for its preparation.

The London College orders, of Scsquisulphuret of Antimony, powdered, Ibj. ; Horn Shavings,
Ibij. Mix, and throw them into a crucible red-hot in the nre, and slir constantly until vapour
no longer arises. Rub that which remains to powder, and put it into a proper crucible. Then
apply fire, and increase it gradually, that it may be red-hot for two hours. Rub the residue to a
very fine powder.

The Edinburgh College directs *qual weights of Sulphuret of Antimony, in coarse powder,
and Hartshorn in shavings, to be used. " Mix them, put them into a red-hot iron pot, and htir

constantly till they acquire an ash-gray colour, and vapours no longer arise. Pulverize the pro.

duct, and put it into a crucible with a perforated cover, and expose this to a gradually-increasing
heat till a white heat be produced, which is to be maintained for two hours. Reduce the pro-

duct, when cold, to fine powder."
The process of the Dublin College is essentially similar to that of the London College.

* Brande, Manual of Chemistry, 5th ed. p. 854.

* Phillips. Translation qf the Pharmaeopaia «/ tht Royal Ctlltge if Pkytieians, for 1824. Lond. 1834. p. 81.
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Manufacturers usually substitute bone sawlngs for hartshorn shavings.

The following is the tlwory of the process: the gelatinous matter of the horn
(or bones) is decomposed and burned off, leaving behind the earthy matter (sub-

phosphate of lime, with a little calcareous carbonate). The sulphur of the ses-

quisulphuret is expelled in the form of sulphurous acid, while the antimony
attracts oxygen from the air, forming antirtionious acid, and a valuable quantity

of sesquioxide of antimony. By the subsequent heating the sesquioxide is, for

the most part, converted into antimonious acid ; but one portion is usually left

unchanged, while another is volatilized. The carbonate of lime of the horn is

decomposed by the united agencies of heat and antimonious acid : carbonic acid

is expelled, and a small quantity of antimonite of lime formed. The sides of the

crucible in which the second stage of the process has been conducted, are found,

at the end of the operation, to be lined with a yellow glaze, and frequently with

yellow crystals of sesquioxide.

PROPERTiES.-:-Antimonial powder is while, gritty, tasteless, and odourless.

Boiling water extracts the antimonite (and, according to Dr. Maclagan, super-

phosphate of lime) : the liquid becomes cloudy on cooling. Hydrochloric acid,

digested in the residue, dissolves the subphosphate of lime, all the sesquioxide of
antimony, and that portion of the antimonious acid which was in combination
with lime.

Characteristics.—The solution obtained by boiling antimonial powder in dis-

tilled water occasions white precipitates, soluble in nitric acid, with oxalate of

ammonia, nitrate of silver, and acetate of lead. The precipitate with the first of

these tests is oxalate of lime, with the second phosphate of silver, and with the

third phosphate of lead. Hydrosulphuric acid gas transmitted through the solu-

tion, produces an orange red precipitate. If the portions of antimonial powder
not dissolved by distilled water be digested in boiling liquid hydrochloric acid, a
solution is obtained, which, on the addition of distilled water, becomes turbid, and
deposits a white powder {pxychhride of antimony)', at least I have found this

to take place with several samples of antimonial powder which I have examined,

and the same is noticed by Dr. Barker {Observations on the Dublin Pharma-
copoeia^ 204.) ; but neither Mr. Phillips {Ann. Phil. iv. N. S. 266.) nor Dr. Ma-
clagan {Edinburgh Med. and Surg. Journ. No. 135.) have observed it. Hydro-
sulphuric acid gas, transmitted through the hydrochloric solution, causes an orange-

red precipitate : if this be separated by filtering, and the solution boiled to expel

any traces of hydrosulphuric acid, a white precipitate {subphosphate of lime) is

thrown down on the addition of caustic an»monia. That portion of antimonial

powder which is not dissolved by hydrochloric acid is antimonious acid : if it be

mixed with charcoal, and heated to redness, it is converted into sesquioxide, or

metallic antimony.

"Dislilled water, boiled with it and filtered, gives, with sulphuretted hydrogen, an orange pre-

cipitate : muriatic, digested with the residue, becomes yellow, does not [sometimes does, accord,

ing to my experiments] become turbid by dilution, but gives a copious orange precipitate with
sulphuretted hydrogen." Ph. Ed. 2d ed. 1841.

Composition.—Dr. Jatnes^s Powder has been analyzed by Dr. Pearson, {Phil.

Trans. Ixxxi. for 1791, p. 317.) by Mr. Phillips, {Ann. Phil. N. S. vi. 187.) by
Berzelius, {Traite de Chimie, iv. 481.) by M. Pully, {Ann. de Chim. 1805, Iv.

74.) by Dr. D. Maclagan, {Op. supra cit.) and was imperfectly examined by Mr.
Chenevix. {Phil. Trans, for 1801, p. 57.) Antimonial Povjder has been

analyzed by Mr. Phillips, {Ann. Phil. N. S. iv. 266.) and by Dr. D. Maclagan.

{Op. cit.) Their results are, for the most part, shown in the following table:

—
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JAMIS'S POWDER. ANTIMONIAL FOWPRR.

Antimnnite of Limo [with i

Bonie 8i»p«Tpho8phate, >
Maclagan] S

SepqiiioxitJe ofantimony

Pearson. Phitlipt. BerzRi. Maclagan. Phil lips Maclagan.

57
43

Newbury's.

560
422

J -8

1

66
33

Newbury's.

3-40

2-89

4347
5024

Butler's

8-25

9-80

.34 21
53-21

053

l»t.

samp.

35
05

2d do.

38
62

08

3-!«

500!»

4513Siihphoephate of Lime
Lo?9 fScsquioxide of An- i

timony and impurity, >
PhiUips] S

1(K) 1000 100 lOnOO 1 10000 100 100 10000

According to the Edinburgh Pharmacopceia, (2d ed. 1841,) antimonial powder
is " A mixture chiefly of antimonious acid and phosphate of lime^ with sonne 5^5-

quioxide ofantimony and a little antimonite oflime.^^

Piilly found sulphate of potash and hypo-antimonite of potash in James's powder. Mr. Brande
has found as inuch as 5 per cent, of sc.equioxidc of antimony in the antimonial powder of the shops.

The antimonite of lime is obtained in solution by boiling antimonial powder in distilled water:
the greater part of it deposits as the solution cools. The e\h\cnce o^ superphosphate was inferred

by Dr. Maclugan, from the precipitates produced with the salts of lead and nitrate of silver. Mr.
Phillips states that it contains but little, if any, sesquioxide of antimony, because the hydrochloric
solution did not let fall any precipitate on the addition of water. But a small quantity of sesqui-

oxide may be dissolved by this acid without our being able to obtain any evidence of it by the

action of water. Dr. Maclugan (Op. cit.) has shown, that if hydrosulphuric acid gas be trans-

mitted through the solution, an orangcred precipitate is obtained, which he supposes to be an
indication of the presence of .sesquioxide. But unless the antimonial powder be boiled repeatedly

in water, to remove completely the antimonite of lime, this test cannot be relied on : for if the
least trace of this salt be present, on the addition of hydrochloric acid bichloride of antimony is

obtained, which, it is well known, not only produces an orange-red precipitate with hydrosuU
phuric acid, but even causes a while precipitate on the addition of water. (Gmelin, Handb. der
Ckemie, ii. 986.)

Physiological Effects.—Antimonial powder is most unequal in its operation,

—at one time possessing considerable activity, at another being inert, or nearly

so. This depends on the presence or absence of sesquioxide of antimony, which
may be regarded as constituting its active principle, and which, when present, is

found in uncertain and inconstant quantity. Moreover, this variation in the com-
position of antimonial powder cannot be regarded as the fault of the manufacturer,

since it depends, as Mr. Brande (Manual of Pharmacy^ 3d ed. p. 292), has justly

observed, " upon slight modifications in the process, which can scarcely be con-

trolled."

Mr. Hawkins gave 3j. morning and evening without any obvious effect; and
the late Dr. Duncan, jun., administered 9j. and 3ss. doses, several times a day,
without inducing vomiting or purging. [Edinb. New Dispensat. 11th ed.) Dr.
Elliotson (Cases illustrative of the Efficacy oftlw Hydrocyanic Acid, p. 77), found
even 120 grains nearly inert, nausea alone being in some of the cases produced.
In these instances I presume it contained little or no sesquioxide.

But, on the other hand, a considerable number of practitioners have found it to

possess activity. Dr. Paris (Pharmacologia) observes, that " it will be difficult for

the chemist to persuade the physician that he can never have derived any benefit

from the exhibition of antimonial powder." I have above stated that the experi-

ments on which Mr. Phillips founds his assertion that this preparation contains

but little if any sesquioxide, are inconclusive, as Dr. Maclagan (Op. cit.) has shown.
I am acquainted with one case in which it acted with great activity. A workman
employed in the manufacture of this powder in the laboratory of an operative

chemist in London, took a dose of it (which, from his account, I estimated at half

a teaspoonful), and to use his own words, " it nearly killed him." It occasioned

violent vomiting, purging, and sweating.
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Dr. James's powder, which some practitioners consider as more active and cer-

tain than our anlimonial powder, appears to be eqyally inconstant in its operation.

Dr. D. Munro
(
Treatise on Med. and Pliarm, Chem. i. 367), who frequently

used this powder, and saw Dr. James himself, as well as other practitioners, ad-
minister it, observes—" like other active preparations of antimony, it sometimes
acts with great violence, even when given in small doses ; at other limes a large
dose produces very little visible effects. I have seen three grains operate briskly,

both upwards and downwards ; and I was ohce called to a patient, to whom Dr.
James had himself given five grains of it, and it purged and vomited the lady for

twenty-four hours, and in that lime gave her between twenty and thirty stools ; at

other times I have seen a scruple produce little or no visible effect." Dr. Cjieyne
[Duhl. Hosp. Rep. i. 315), thought highly of it in the apoplectic diathesis: but

he used it in conjunction with bleeding, purgatives, and a strict antiphlogistic

regimen.

The preceding facts seem to me to show ihe propriety of omitting the use of
both antimonial and James's powder, and substituting for them some antimonial of
known and uniform activity; as emetic tartar (see p. 573).

Uses.—Antimonial powder is employed as a sudorific in fevers and rheumatic
affections. In the former it is given either alone or in combination with mercu-
rials : in the latter it is frequently conjoined with opium as well as with calomel.
In chronic skin diseases ii is sometimes exhibited with alteratives.

Administration.—The usual dose of it is from 3 or 4 to 8 or 10 grains, in the

form of powder or bolus.

6. POTASS.^ ANTIMO'NIO-TAR'TRAS.—ANTIMONY-TARTRATE OF
POTASH.

(Antiinonii Potassio-Tartras, £.—AiUimonium Tartarizatum, £.—Antimotiii et Potassse Tartras sive Tar-
taruni Emeticuin, D.) [Antimonii et Potassaj Tartras, U. S.]

History.—This salt was first publicly noticed in 1631, by Adrian de Mynsicht.
Thesaurus Medico- Chymicus.) Besides the names above-mentioned it has been
known by various others, as Tartarized Antimony, Emetic Tartar, and Stibiated

Tartar
(
Tartarus Stibiatus).

Preparation.—Antimony-tartrate of potash is prepared by boiling water and
bitartrate of potash with sesquioxide of antimony, or with some antimonial prepa-

ration which contains it, as the oxychloride or oxysulphuret of antimony.

Antimony-Ash [Cinis Antimonii), procured by roasting the sesquisulphuret,

is employed to yield the sesquioxide in an extensive manufactory in London.
As already stated (p. 552), this compound is a mixture of sesquioxide, antimo-

nious acid, and some undecomposed sesquisulphuret. The proportions of ash

and bitartrate used vary according to the quality of the former : the average being

equal parts. This, I am informed, is the cheapest method of obtaining emetic

tartar.

The London College directs this salt to be prepared as follows :—Take of Sesquisulphuret

of Antimony, rubbed to powder; Nitrate of Potash, powdered, each, Ibij. ; Bitartrate of Potash,

powdered, 3xiv.; Hydrochloric Acid, f3iv.; Distilled Water, Cong.]. Accurately mix the Ses-

quisulphuret of Antimony with the Nitrate of Potash; the Hydrochloric Acid being' then added,

and the powder spread upon an iron plate, ignite it. Rub what remains to very fine powder, when
it is cold, and,wash it frequently with boiling water until it is free from taste. Mix the powder
thus prepared with the Bitartrate of Potash, and boil for half an hour in a gallon of distilled water.

Strain the liquor while hot, and set aside that crystals may be formed. These being removed and
dried, let the liquor again evaporate, that it may yield crystals.

The theory of the process is this: part of the sulphur and of the antimony are

oxidized at the expense of the oxygen of the acid of the nitrate, by which sul-

phuric acid and sesquioxide of antimony are formed, while nitrogen and binoxide
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of nitrogen escape. The sulphuric acid unites with part of the potash of the

nitrate. The hydrochloric acid reacts on another portion cTf potash, and produces

water and chloride of potassium. If no hydrochloric acid had been employed,

the potash would react on some undecomposed sesquisulphuret, and generate

antimonio-sesquisulphuret of potassium and sesquioxicie of antimony. Tiie re-

siduum of this operation is, then, sulphate of potash, chloride of potassium,

sesquioxide of antimony, and some undecomposed sesquisulphuret of antimony.

By washing, the sulphate and chloride are got rid of. The following diagram,

though imperfect, may perhaps assist the student in comprehending the foregoing

changes

MATERIALS.

J\ritric Jlcid.

Nitrate of ;

Potash. 1 Potash.

COMPOSITION.
f yUrogen . . _
I
JiTitrogen . . -

...I Orygen .

I
Oxygen

L Oxygen.

IlydrocMorlcAcid. jSE:
Sesquisulphuret Antimony.. .

|
*?'^P*'""

Sesquisulphuret of Antimony.
( Jlntimony.

PRODUCTS,
Nitrogen.

Binox. Nitrogen.

;Sulpbate of Potash.
Water.

Chloride of Potassium.

Sesquiox. Antimony.
Sesquisulphuret Anti-
mony.

Six equivalents of nitrate, 7 equivalents of sesquisulphuret, and 1^ equivalents

of hydrochloric acid, contain the elements of 6 eqs. of binoxide of nitrogen, 4^ eqs.

of sulphate of potash, 1^ eqs. of water, 1| eqs. of chloride of potassium, 3 eqs.

sesquioxide of antimony, and 4 eqs. sesquisulphuret.

MATERIALS.

6 eqs. Nitrate of Potash 612

7 eqs. Sesquisulphuret of Antimony G:i3

IJeqs. Hydrochloric Acid 55"5

1290-5

PRODDCTS.
6 eqs. Binoxide of Nitrogen 180

4i eqs. Sulphate of Potash 396

H eqs. Water 13-5

H eqs. Chloride of Potassium 114
3 eqs. Sesquioxide of Antimony 231
4 eqs. Sesquisulphuret of Antimony 356

1290-5

The changes in the second stage of the process are readily comprehended : two

equivalents or 154 parts of sesquioxide of antimony combine with one equivalent

or 180 parts of dry bitartrate of potash, to form one equivalent or 834 parts of

dry emetic tartar, which, in crystallizing, unite with three equivalents, or 27 parts

of water. The sesquisulphuret is unacted on by the bitartrate of potash.

MATERIALS.

3 eq. Water 27

1 eq. dry Bitartrate

Potash,

2 eq. Sesquiox. Ant

PRODUCTS.

3eq. Water 27"]

1 eq. Tart. Potash 114

leq. Ditart. Ant. 220,

361

I eq. Crystallized
Emet. Tart. 361

The Edinburgh College gives the following directions for the preparation of this salt:—Take
of Sulphuret of Antimony, in fine powder, 3iv. ; Muriatic Acid (commercial), Oj.; Water, Ov.

Dissolve the sulphuret in the acid with the aid of a gentle heal; boil for half an hour; filter;

pour the liquid into the water; collect the precipitate on a calico filter, wash it with cold water,

till the water ceases to redden litmus paper; dry the precipitate over the vapour bath. Take of

this precipitate, 3iij. ; Bitartrate of Potash, 3iv. and 3ij. ; Water, f3xxvij. Mix the powders,

add the water, boil for an hour, filter, and set the liquid aside to crystallize. The mother liquor,

when concentrated, yields more crystals, hut not so free of colour, and, therefore, requiring a

second crystallization.

By the mutual reaction of sesquisulphuret of antimony and hydrochloric acid,

we obtain a sesquichloride of antimony. (See p. 554.) When this is mixed with
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water an oxichloride of antimony is precipitated. (See p. 558.) The sesquioxide

contained in this unites with the bitartrate of potash, and forms emetic tartar.

The Dublin College orders Emetic Tartar to be prepared with Nilro-Muriatic Oxide of Anti-
mony (Oxichloride, see p. 558,) four parts; Bitartrate of Potash, triturated to a most sublile

powder^ Jive parts; Distilled Watvr, thirty-four parts.

[The process of the U. S. Pharmacopoeia is similar to that of the Dublin College. The direc-

tions are as follows:—Take of Sulphuret of Anlimony in fine powder, four ounces; Muriatic
Acid, twenty-five ounces; Nitric Acid, two drachms; Water, a gallon. Having mixed the acids

together in a glass vessel, add by degrees the Sulphuret of Antimony, and digest the mixture
with a gradually increasing heat, till the effervescence ceases, then boil an hour. Filter the liquor

when it has become cold, and pour it into the water; wash the precipitated powder frequently

with water, till it is entirely freed from acid, and then dry it. Take of this powder two ounces;
Bitartrate of Potassa in very fine powder, two ounces and a half; Distilled VVater, eighteen fluid

ounces. Boil the water in a glass vessel; then add the powders previously mixed together, and
boil for an hour; lastly, filter the liquor while hot, and set it aside to crystallize. By farther

evaporation, the liquor may be made to yield an additional quantity of crystals, which should be

purified by a second crystallization.]

Properties.— Emetic Tartar crystallizes in white, transparent, inodorous,

rhombic octohedrons, whose lateral planes are striated. By
Fig. 88. exposure to the air, the crystals become opaque, probably by

giving out an equivalent of water. Their taste is feebly sweet-

ish, then styptic and metallic. They dissolve in 14 or 15 parts

of water at 60° F. {I2j%% at 70°, Brandes,)—and in two parts

(^ron pai'ts, Brandes) at 212°. The aqueous solution slightly

reddens litmus and undergoes decomposition by keeping, like

solutions of tartaric acid and most tartrates.* Emetic tartar is

not soluble in alcohol. When calcined in close vessels, it yields

a pyrophoric alloy of antimony and potassium. The crystals

decrepitate in the fire.

Characteristics.—Heated in a porcelain or glass capsule, this

salt is charred, showing that it contains an organic substance

(tartaric acid). If the charred salt be heated in a glass tube by
a blow-pipe, globules of antimony are obtained.

If a stream of hydrosulphuric acid gas be transmitted through a watery solution

of emetic tartar, the latter becomes

Octohedron of
Emetic Tartar.

Fig. 89.

Apparatus for reducing Sulphuret of Antimony.

a. Vessel for generating Hydrogen.
b. Reduction Tube.
c. Vessel containing solution of Acetate of Lead, to

detect the HydrosuI]>huric Acid which is formed.

orange-red (fig. 89): ifa small quanti-

ty of hydrochloric acid be then added,

a flocculent orange-red precipitate (%-
drated sesquisulphuret of antimony)
takes place. This precipitate is to be

collected and dried, and introduced

into a "green glass tube, and a current

of hydrogen gas transmitted over it.

When the process has gone on for

a few minutes, the heat of a spirit-

lamp should be applied to the ses-

quisulphuret :—hydrosulphuric acid

and metallic antimony are produced.

A portion of the latter is [spuriously?]

sublimed. The metal is known to be

antimony by dissolving it in nitro-

hydrochloric acid : the solution forma

a white precipitate {^Powder of Alga-

roth) on the addition of water, and an

orange-red one with hydrosulphuric

» The soft flexible mass which forms in a solution of Emetic Tartar, is said by Keitzing {Repertoirt de

Chimie, t. iii. p. 278. Paris, 1B38} to be a vegetable organized being, which he has described and figured as before

stated. (See p. 369.)
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acid gas, or hydrosulphatc of ammonia. (See fig. 89.) This process was pro-

posed by the late Dr. E. Turner.

A solution of emetic tartar forms white precipitates with oxalic and the strong

mineral acids, the alkalis and their carbonates, and lime water: grayish ot yel-

lowish-white [tannate of antimony) with infusion of nutgalls ; and reddish with

the soluble hydrosulphates. Their relative delicacy, as well as the delicacy of

hydrosulphuric acid, has been thus determined by Devergie :

—

[Med. Leg. ii. 770.)

Dilution cf the Solution.

Hydrochloric acid does not form a precipitate at 2.500

Sulphuric(or oxalic) acid ditto 1,000

Tinciiire of rjiitgalls ditto 1,000

Lime Water stops at 1.200

Potash (soda, ammonia, or carbonate of ammonia) stops at 2,000

Hydrosulpliuric acid (or hydrosnlphate of ammonia) ditto , 100,000

The sesquioxide of antimony, thrown down by the alkalis, is soluble in an excess

of the precipitant. The precipitate formed by sulphuric or nitric acid, is the ses-

quioxide combined with a small quantity of the acid. Acetic acid does not occa-
sion any precipitate.

Composition.—The following is the composition of this salt :

—

Eq. Eq. Per
Jltoms. Wt. Per Cent. Wallquist. R Phill. Thomson. Atoms. JVt. Cent-

Sesquioxide of ^^ ,.. .okv ^o.qo a-i-x: A^m ^ f Di tartrate of
Antimony.AMlimony^2.. 154..42-65.... 42-99.. 43-35.. 42 C2

Potash 1.. 48.. 13-29.... 1326
49-25,

1 .... 220....66-94

Tartrate Potash I ... 114 31-57

Water 3.... 27- ..7-47.
Tartaric Acid.. 2.. 132. . 38 5C.... 38-6M ^''^ ..57-38 > or

Water 3.: 27.. 747.... 514....7-40i

Emetic Tartar. .1.. 361. 99-97. ... 100 00. ..10000. . 100 00 J |.
1 .... 361. .. .99-98

Purity.—In the crystalline state the purity of this salt is easily determined.

The crystals should be well formed, perfectly colourless, transparent, or opaque,

and, when dropped into a solution of hydrosulphuric acid, have an orange-coloured,

deposit formed on them.

When pure the powder of this salt is perfectly white. Some ignorant druggists

prefer a yellowish white powder, and I am informed by a manufacturer of this salt

thai he is obliged to keep two varieties (one white, the other yellowish white,) to

meet the demands of his customers I The yellow tint is owing to the presence of
iron, which is readily detected in the salt by the blue colour immediately produced
in its solution by adding first a few drops of dilute sulphuric acid, and then ferro-

cyanide of potassium.

Emetic tartar is sometimes adulterated with bitartrate of potash. According to

Mr. Hennell, (Phillips's Transl. of the Fharm. 4th ed.) the antimonial salt may
contain 10 per cent, of bitartrate, and yet the whole will dissolve in the proper

quantity (14 or 15 parts) of water. In order to detect any uncombined bitartrate

he adds a few drops of a solution of carbonate of soda to a boiling solution of the

antimonial salt, and if the precipitate formed be not dissolved, he concludes that

there is no bitartrate of potash present.

A dilute solution ofemetic tartar occasions no precipitate with chloride of barium :

it produces a white precipitate (unless the solutions be very dilute) with nitrate of
silver, soluble in excess of water.

Totally soluble in water, no bitartrate of potash remainingr in the vessel; and hydrosulphuric
acid beinjT added, a reddish-coloured precipitate is obtained. Neither chloride of barium nor
nitrate of silver being added to [a dilute] solution, precipitates any thing. Nitric, acid throws
down a precipitate, which is dissolved by an excess of it. Ph. L.

"Entirely soluble in twenty parts of water ; solution colourless, and not affected by solution

of ferrocyanide of potassium : a solution in forty parts of water is not afTected by its own volume
of a solution of eight parts of acetate of lead in thirty-two parts of water and fifteen parts of acetic

acid." Ph. Ed.

Physiological Effects, a. On Vegetables.—Emetic tartar acts as a poison

to plants. (Schiibler and Zeller, in Schiveigger's Journ f. d. Chem. 1827, B. 60,.

S. 54-66.)

VOL. I. 48
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/3. On Animals.—An extended examination of the effects of emetic tartar on

the different classes of animals is still a desideratum. Hitherto experiments with

it have been principally confined to dogs, rabbits, horses, oxen, sheep, and cats.

Moiroud (Pharm. Veter. 287.) has given two drachms to horses, and gradually

increased the dose to six ounces, without perceiving any remarkable and perma-
nent derangement in the exercise of the principal functions. Gilbert (quoted by
Moiroud) has exhibited ten drachms to a cow, and four to a sheep, v/iihout any
remarkable effect : but six drachms killed an animal of the latter species. Ma-
gendie (Orfila, Toxicol. Gen.) examined its efTects on dogs. He found that from

six to ten grains introduced into the stomach killed the animals in from two to

three hours, when the gullet v/as tied: those who were able lo get rid of it by
vomiting took as much as a drachm without experiencing any bad effects, and in

some cases half an ounce caused no ill effects. From his experiments it appears

to operate locally and by absorption, its principal action being on the intestinal

canal and lungs : for nausea, vomiting, alvine evacuations, difficulty of respiration,

and accelerated respiration, were produced by injecting a solution of the salt into

the veins, by introducing it into the stomach, as well as by applying it in the solid

state to the cellular tissue. Traces of pneumonia, gastritis, and enteritis, were
fbund after death. These experiments have been repeated by Rayer and Bonnet
{Diet, de Med. et de Chir. Prat. iii. 69.) on rabbits; but without obtaining the

lesion of the lungs mentioned by Magendie: in some cases no appreciable lesion

was observed in any organ. Dr. Campbell (quoted by Dr. Christison) found no
pulmonary inflammation in a cat killed by this salt. According to Flourens,*

emetic tartar injected into the veins of ruminants causes efforts to vomit, but not

actual vomiting ; of the fiur stomachs possessed by these animals, the reedov true

stomach is the only one affected by it. Orfila^ has detected antimony in the viscera

of animals to whom emetic tartar had been administered by the stomach.

y. On Man. aa. Local effects.—Emetic tartar is a powerful local irritant.

Its irritant properties may be regarded as of a peculiar or specific kind ; at least

if we are to judge from its well-known effects when applied to the epidermis (as

in the form of solution or ointment, or sprinkled over a plaster). It causes an
eruption of painful pustules, resembling those of variola or ecthyma. The smaller

ones are semi-globular; the larger ones, when at their height, are flattened, are

surrounded with an inflammatory border, contain a pseudo-membranous deposit

and some purulent serum, and have a central dark point. When they have
attained their greatest magnitude, the central brown spots become larger and
darker, and, in a few days, desiccation takes place, and the crusts are thrown

off. The largest are produced by using the powder sprinkled over a plaster ; the

smallest are developed by applying the solution. They are usually very painful.

I am acquainted with no agent which produces an eruption precisely similar.

The facility with which this eruption is produced varies considerably in different

individuals, and in the same individual at different times.

A similar pustular eruption has been met with in the mouth, CEsophagus, and
small intestines, from the internal use of emetic tartar, and white aphthous spots

have been observed on the velum and tonsils. (Lepelletier, De PEmploi du
Tart. Stibie, p. 171. Paris, 1835.) But these effects are rare. Severe inflam-

mation of the throat {angina antimonialis ?) has sometimes followed the employ-

ment of antimony. {Lond. Med. Gaz. March 20, 1840, p. 960.)

We have farther evidence of the local irritation produced by emetic tartar, in

its action on the stomach and intestines. When swallowed in full doses it gives

rise to vomiting and purging, and pain in the epigastric region. After death,

redness of the gastro-intestinal membrane has been found. However, it would

appear from the experiments of Magendie, before referred to, that part of this

' Mimoires de VJicadevie Royaledes Sciences, t. xvi. 1838 ; niso Journal de Ckimie Mid. ix. 21.

« Journ. de Cliim. Mid. t. vi. 1 le Serie, p. 2it0. See also the report of tlie Curiiinissioiiers of the French Aca-
demy of Sciencea, in the Journ. de Pharm. xxvii. p. 415.
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effect should be referred lo the specific influence which emetic tartar exerts over

the stomach, independent of its direct local irritation, since the same symptoms
have been induced by the application of this substance to wounds, or by its injec.

tion into the veins.

Occasionally, constitutional effects (nausea, vomiting, and griping pains) have
appeared to result from the application of emetic tartar to ihe skin. [Journ. de

I
Chimie Med. \v. ^IS.) In one instance death resulted from its employment;

/ the patient was an infant two years of age, and death occurred in ibrty-eight

hours. (Med. Repos. xvi. 357.) These effects, if really produced by this salt,

occur very rarely. 1 have applied lo the skin emetic tartar (in the form of solu-

tion, ointment, and plaster), in a very large number of cases, without having ob-

served any constitutional effect; though I have occasionally fancied that it ame-
liorated [)ulmonary affections, even when no eruption or redness was produced,

and wnich might arise from absorption.*

,iQ/3. Remote or constitutional effects.—Taken internally, in small doses ^ emetic

tartar increases the secretion and exhalation of the gastro-enteritic membrane,
and of the liver and pancreas. Subsequently it acts powerfully on other emunc-
tories : thus it causes sweating, without any very marked vascular excitement;
it renders the mucous membranes (especially the aerian membrane) moistor; and,

when the skin is kept cool, promotes the secretion of urine. These effects are

produced more certainly and speedily by this salt than by any other antimonial

preparation.

In somewhat larger doses it excites nausea, frequently with vomiting, disorders

the digestive functions, gives rise to an uneasy sensation in the abdominal region,

depresses the nervous functions, relaxes the tissues (especially the muscular
fibres), and occasions a feeling of great feebleness and exhaustion. These symp-
toms are accompanied or followed by increased secretion and exhalation from the

different emunctories, but especially from the skin, as above mentioned. Of all

emetic substances this creates the most nausea and depression.

I
hi excessive doses emetic tartar has, in a few instances, acted as an irritant

I
poison, and even occasioned death. In one case a scruple, in another 27 grains,

f nearly proved fatal. (Orfila, Toxicol. Gen.) In a third 40 grains caused death.

I
{Ibid.) The symptoms in the latter case were vomiting, hypercatharsis, convul-

sions, epigastric pain and tumefaction, and delirium. Death occurred four days
after the ingestion of the poison.

Were the above cases not well authenticated, we should be disposed to ascribe

I the dangerous symptoms and death to some other circumstance than the use of

i ihe above-mentioned quantities of emetic tartar; for of late years this salt has
' been extensively employed in enormous and repeated doses with perfect safety.

Rasori (Bayle's Bibliotheq. de Therap. i. 198.) has given many drachms in

twenty. four hours, and many ounces during the course of a disease, without

occasioning either vomiting or abundant alvine evacuations. Laennec (Treatise

on Diseases of the Chest, by Dr. ,Forbes, p. 249.) has confirmed, to a certain

extent, the statements of Rasori. He gave a scruple, two scruples, and even a

drachm and a half, within twenty-four hours (usually in doses of one, two, or

three grains), without ever having seen any injurious consequences. The usual

effects which I have observed from the continued use of one or two grain doses,

are, nausea, vomiting, and purging, which in most cases are much diminished, or

entirely cease, after the use of the medicine foradayor two. Perspiration I have
found lo be a frequent effect. In all the instances above referred to, in which these

large doses were administered, the patients were affected with inflammatory dis-

eases. Now, it is to this morbid state, or diathesis, that, according to Rasori,

(Op. cit.) we ought to ascribe the tolerance of, or capability, or aptitude of bear-

ing, these immense quantities of so powerful a medicine {vide p. 157 for some

» See also some experiments on this subject in Mem. of the Med. Soc. Land. vol*, ii. iv, and v.
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remarks on the Italian theory of contra'Stimulus). Consequently, if the opinion

be worth any thing, the susceptibility to the influence of the medicine should

increase as the disease subsides; a circumstance which Rasori asserts really

takes place. But in this the theoretical views of this distinguished Italian have
probably led him to overlook the fact. " lljs certainly true," observes Laen-
nec {Op. cit.) "that after the acute period of the disease [peripneumonia], the

tolerance diminishes, or sometimes entirely ceases ; but it is more common to

find the patient become habituated to the medicine, insomuch that durinjj; con- .

valescence, and when he has begun to use food as in health, he will take daily,

without knowing it, six, nine, twelve, or even eighteen grains of the emetic tar-

tar." Though I have seen this salt extensively employed in both public and
private practice, I have never met any satisfactory cases supporting Rasori's

assertion of the .diminished tolerance' when the patient becomes convalescent.

Moreover, large doses have been taken by healthy individuals without any re-

markable effects. Alibert [Nouv. Elem. d. Tlierap. 5""^ ed. i. 259.) saw at the

Hopital St. Louis, a man who took a drachm of this salt, in order to poison

himself, but suffered no remarkable inconvenience from it. Lebreton (Orfila,

Toxicol. Gen.) reports the case of a girl who swallowed six drachms at once as a

poison : oil was immediately given; vomiting look place, and she soon recovered.

Other published cases might be brought forward in proof of the slight effects of

large doses of this salt, but I must content myself with referring to the Memoir
of Magendie {De Vlnjluence de VEmetique.) for notices of them. I may add,

however, that this distinguished physiologist concludes, that the comparative

slightness of the effects arose from the evacuation of the salt a few moments after

its ingestion ; but in several, at least, of the cases, this was not proved ; and in

one it certainly did not happen ; it was that of a man who swallowed 27 grains

of this salt, and did not vomit.

The action of large doses of emetic tartar on the circulation and respiration is

usually that of a sedative. This has been very frequently, though not constantly,

observed. In one case of peripneumonia, the daily use of from six to eight
y

grains of this salt reduced the pulse, in nine days, from 120 to 34 beats per .

minute, and diminished the number of inspirations from 50 to 18.* In another,

the pulse descended, in three days, from 72 to 44 beats per minute. (Trousseau,

quoted by Lepelletier.)

Modus Operandi.—Emetic tartar (or the antimony of this salt) has been de-

tected in the viscera of animals, as 1 have already stated. M. Burre, (Quoted by

Rayer, Diet. Ue Med. et de Chir. Prac. iii. 69.) however, endeavoured to prove

that emetic tartar could not be absorbed by the henlihy mucous membrane of the

alimentary canal. Minaret [Lond. Med. Gaz. xiii. 496.) slates that a young
woman labouring under pleuritis took emetic tartar, which operated on the child

at her breast as well as on herself.

Several parts of the body are influenced by this salt. The specific afl'ection

of the alimentary canal (especially of the stomach) is shown by the vomiting'

and purging produced, not only when the medicine is swallowed, but when it is

injected into the veins or into the wind-pipe, or when applied to the serous coals

of the intestines, or to the cellular tissue. If it purge or occasion sweatit)g, it

usually causes thirst, but not commonly otherwise. The appetite and digestion

are frequently unimpaired. After the use of it for some days, patients sometimes

complain of irritation in the mouth and throat, with a metallic taste : this has

been considered a sign that the system is saturated with antimony, and that the

use of it should be suspended. A pustular eruption has occasionally appeared in

the mouth, as I have already mentioned (p. 56G).

Magendie ascribes to emetic tartar a specific power of causing engorgement or

inflammation of the hmgs ; for he found, on opening the bodies of animals killed

* BouneRU et Constant, qiinied by Lepelletier, De VEmploi du Tart. Stih. 84.

a For some observations on the mode by which this salt induces vomiting, see p. 210.
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by it, that the lungs were of an orange-red or violet colour, incapable ofcrepitating,

gorged with blood, and here and there hepatized. Moreover, it has been assumed
that the sanne etFecls are produced in the human pulmonary organs ; and in sup-

port of this opinion a case noticed by Jules Cloquet (Orfila, Toxicol. Gen.) has been
referred to : it is that of a man who died of apoplexy, but who, within five days
of liis death, had taken 40 grains of tartar emetic. " In the lungs were observed
very irregular blackish spots, which extended more or less deeply into the

parenchyma of this organ." Farlhermore, it is argued, that unless we admit a
specific influence of antimony over the lungs, we cannot well explain the bene-

ficial eflects of this remedy in peripneumonia. In opposition to this view, I

would remark, that in cases of poisoning by this substance in the human subject,

no mention is made of difficulty of breathing, cough, pain, or other symptom,
which could lead to the suspicion that the lungs were suffering ; and in the case

of poisoning related by Recamier, (Orfila, op. ciL) we are distinctly told that the

thorax was sound. Besides, vwe should expect that if emetic tartar had a tendency

to inrtame the lungs, or at least to occasion pulmonary engorgement, that large

doses of it would not be very beneficial in acute peripneumonia. It would even

seem that this substance must have an influence over the human lungs of an op-

posite kind to that supposed by Magendie ; for, as already related, it reduces the

frequency of respiration in a considerable number of instances.

The sedative influence of emetic tartar over the circulatory system has been
already noticed: it is, however, not always evident.

The great depression of the muscular power, the diminution of the frequency

of the pulse and fainting, the epigastric pain sometimes experienced under cir-

cumstances that almost preclude the supposition of gastric inflammation, the

cramps and convulsions, the delirium and insensibility, caused by emetic tartar

in poisonous doses, are referrible to the influence of this substance over the ner-

vous system.

The absorbent system is supposed to bo stimulated to greater activity by eme-
tic tartar, in consequence of the disappearance of serous and synovial effusions

under its use. Moreover, Laennec {op. cit. p. 203.) ascribed the efficacy of it in

peripneumonia to the increased activity of the interstitial absorption.

*

The influence of it over the secreting organs has been before referred to. (See

Ldquefacientia^ p. 202.) Every one is familiar with its diaphoretic properties.

Its diuretic effect is best seen when the skin is kept cool, and when neither vomit-

ing nor purging supervene. Magendie says, it augmented the secretion of saliva

in dogs; and the same effect has been observed in man by Drs. Griffith and
Jackson. The menstrual discharge is not checked by it ; but occasionally has

come under its use.

Uses.—As an emetic^ this salt is usually administered by the stomach, but it is

sometimes used as an enema, and occasionally is injected into the veins. When
administered by the stomach, it is generally given in doses of one or two grains,

frequently in combination with ten or fifteen grains of ipecacuanha. When our

object is merely to evacuate the contents of the stomach, and with as little con-

stitutional disorder as possible (as in cases of narcotic poisoning), other emetics

(as the sulphates of zinc and copper) are to be preferred, since they occasion less

nausea and depression of system, while they excite speedy vomiting. On the

other hand, when we use vomiting as a means of making an impression on the

system, and thereby of putting a sudden stop to the progress of a disease, emetic

tartar is by far our best vomit. It is with this view that it is sometimes egn-

ploycd in the early stages of fever, especially when accompanied by gastric or

bilious disorder. It is most efficacious when given at the very commencement
of the symptoms, and before the disease is fully formed. In such cases it occa-

sionally puts an entire stop to the progress of fever. But, unfortunately, the

» I have already made some observations on the mode by which resolvents operate. See p. 202.

48*
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practitioner is not usually called in to see the patient until the proper period for

the exhibition of an emetic has passed by,—that is, until the disease is fully

established. Efnetic tartar is used as a vomit, with considerable success, in the

early stage of inflammatory diseases; especially in croup, tonsillitis, swelled tes-

ticle, bubo, and ophthalmia. Here, also, the success of the remedy is in propor-
'

tion to its early application. In croup it should be given to excite in the first \

instance vomiting, and afterwards prolonged nausea. Under this plan of treat-

ment I have seen two or three slight cases completely recover wiihout the use of

any other remedial agent. Dr. Copland {^Dict, of Pract. Med. i. 467.) also bears

testimony to the success of the practice. In most cases it will be found advi-

sable to precede the use of this medicine by blood-letting. Dr. Cheyne (^Essay

on Cynanche Trachealis, 1801.) advises the employment of emetic tartar in the

second stage of croup, for the purpose of moderating vascular action, and of

promoting the separation of the adventitious membrane. But I am disposed to

rely chiefly on calomel (given so as speedily to occasion ptyalism) and blood-

letting. Dr. Cheyne recommends half a grain of emetic tartar to be dissolved in

a table-spoonful of water, and given to a child two or three years of age, every

half hour till sickness and vomiting are produced; and, in two hours after the

last act of vomiting, the same process is to be recommenced, and so repeated

while the strength will admit. Another disease which is relieved by the occa-

sional use of emetics is hooping-cough. They should be administered at the com-

mencement of the disease, every,*or every other day. They diminish the violence

and length of the fits of spasmodic coughing, and promote expectoration. Emetic
tartar is particularly valuable in this disease in consequence of being tasteless,

and, therefore, peculiarly adapted for exhibition to children. In derangements of

the hepatic functions, indicating the employnjent of emetics, this salt is usually

preferred to other vomiting agents, on account of its supposed influence in pro-

imoting the secretion of bile.

Clysters containing emetic tartar have been employed to occasion von)iting,

but they are very uncertain in their operation. Rayer has frequently employed

from six to twelve grains without producing either nausea or vomiting.

It has been repeatedly injected into the veins to excite vomiting. The usual

dose is two or three grains dissolved in two ounces of water ; but in some cases

six grains have been employed. The efl'ects are unequal : when vomiting does

occur it is not always immediate ; frequently it does not take place at all. (Dief-

fenbach, Transf. d. Blut. u. d. Infiis. d. Arzn.) In several cases of choking,

from the lodgment of pieces of meat in the oesophagus, this remedy has been ap-

plied with great success; vomiting was produced, and with it the expulsion of the

imeat. It has also been tried in epilepsy and trismus: but frequently wiih dan-

gerous consequences. (^Ibid. p. 49.) Meckel employed it to restore animation

in asphyxia by drowning. [Ibid.) It has also been used in tetanus. (^Lancet

for 1836-7, vol. i. p. 35.)

As a nauseant, to reduce the force of the circulation and the muscular power,

emetic tartar is frequently of considerable service. Thus, in dislocations of the

larger joints (the hip and shoulder, for example,) blood-letting, and nauseating

doses of emetic tartar, are employed to diminish the resistance of the muscles

opposing the reduction. Even in strangulated hernia il has been given. (^Ibid.

p. 876.)

Emetic tartar, in large doses, is a most powerful and valuable remedy in the

treatment of inflammation, especially peripneumonia. As an emetic, nauseant,

or diaphoretic, it has long been in use in this disease; having been employed by
Riverius in the 17th century, and subsequently by Stoll, Brendel, Schroeder,

and Richter, in Germany; by Pringle, Cullen, and Marryat, in England. But

as a remedy for inflammation, independent of its evacuant effects, we are in-

debted for it to Rasori (See the French translation of his Memoir, in Bayle's

JBiblioth. de Tfiirap. i. 198.) who first used it in the years 1799 and 1800, in an
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epidemic fever which raged at Genoa. Subsequently he cAhibited it much more

extensively, and in larger doses, in peripneumonia. This mode of treatment was

tried and adopted in France, first by Laennec [Treatise on Diseases of tlic Chest,

translated by Dr. Forbes.); and in this country by Dr. Balfour. [Illustrations of

tiie Power of Emetic Tartar, 2A edit. 1819.) Its value as an antiphlogistic is

now almost universally admitted. Practitioners, however, are not quiie agreed as

to the best method of using it. Raspri [Op. cit.), Laennec [Op. fit.), Recamicr

[Gazette Medicale, 1832, p. 503.), Broussais [Cours rle Pathologie et de Tliera-

peutique Generale, ii. 521.), Bouillaud [Dictionnaire de Medecine et de Chirurgie

Pratique, xiii. 4U5.), Dr. Mackintosh [Practice of Physic, i. 426.), Drs. Graves

and Stokes [Dublin Hospital Reports, v. p. 48.), Dr. Davis [Lectures on Diseases

of' the Lu7igs and Beart, lti8.),imd most practitioners of this country, employ

blood-letting in peripneumonia, in conjunction with the use of emetic tartar. But

by several continental physicians the abstraction of blood is considered both un-

necessary and hurtful. Thus Peschier (Bayle, Bibliothtque Therapeutique, i.

246.) advises on no account to draw blood ; and Trousseau [Dictionnaire de Me-
decine, 2*** ed. iii. 220.) observes that blood-letting, far from aiding the action of

emetic tartar, as Rasori, Laennec, and most practitioners imagine, is, on the con-

trary, singularly injurious to the antiphlogistic influence of this medicine. Louis

[Recherches de la Saignee. Paris, 1835.) has published some numerical results

of the treatment of inflammation of the lungs by blood>leiting, and by emetic

tartar; from which it appears that this substance, given in large doses, where
blood-letting appeared to have no effect, had a favourable action, and appeared to

diminish the mortality. [Op. cit. p. 62.) But he particularly states thai blood-

letting must not be omitted (p. 32).

Laennec's mode of using this salt, and which, with some slight modification,

I believe to be the best, is the following:—Immediately after bleeding give one
grain of emetic tartar, dissolved in two ounces and a half of some mild fluid

[cold weak infusion of orange flowers], sweetened with half an ounce of syrup

of marshmallows: this is to be repeated every two hours for six times, and then

suspended for seven or eight hours, if the symptoms are not urgent, or if there

be any inclination to sleep. But if the disease has already made progress, or if

the oppression be great, or the head affected, continue the medicine until amend-
ment takes place ; and in severe cases increase the dose to two, or two and a half

grains. The only modification in this plan which I would venture to propose is,

to begin with a somewhat smaller dose (say one-third or one-half of a grain), and
gradually increase it ; for in consequence of the violent vomiting which one grain

has sometimes produced, 1 have found patients positively refuse to continue the

use of the medicine.

From my own experience I should say, that emetic tartar is nearly as servicea-

ble when it causes moderate sickness and slight purging, as when it occasions no
evacuation : but many practitioners deny this. Laennec observes, that " in gene-

ral the effect of emetic tartar is never more rapid, or more efficient, than when it

gives rise to no evacuation ; sometimes, however, its salutary operation is accom-
panied by a general perspiration. Although copious vomiting and purging are by
no means desirable, on account of the debility and hurtful irritation of the intes-

tinal canal which they may occasion, I have obtained remarkable cures in cases

in which such evacuations had been very copious." [Op. supra cit. p. 251.) A
few drops of tincture of opium may be sometimes conjoined with the antimony, to

check its action on the alimentary canal.

The attempts which have been made to explain the modus medendi of emetic tartar in pneu-

monia and other inflammatory diseases, arc most unsatisfactory. Whilst almost every writer,

even Broussais, admits its efficacy in inflammation, scarcely two agree in tlie view taken of the

mode by which its good efl'ccts are produced; as the following statement proves. Rasori ex-

pl.iins its operation according to the principles of the theory of conlra-stimulus, (ciJc p. 151.) of
which he may be regarded as the founc'er. He considers emetic tartar endowed with the power
ot directly diminishing the inflammatory stimulus; of destroying the diathesis, and of being.
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therefore, a real contra-stimulus. Bfoussais, Bouillaud, and Barbier, ascribe its curative powers
to its revulsive or derivative action on the {juslro-intestinal membrane. Laennec thinks that

it ads by increasing the activity of inter^'liliaI absorption. Fontaneilles supposes thnt the anti-

phlogistic effect depends on alterulioivs in the composition of the blood. Ehorlc {Materia Me-
dica, i. GG.) relcrs it to the sedative effects, first, on the nervous system, and consecutively on
the heart and arteries. Teallier thinks that, like many other therapeutic agents, it influenccH

the organism by concealed curative properties. Dr. Macartney {A Treatise on Injlaimnation.

1838.) regards it as a medicine diminishing the force of the circulation, by the nausea wiiich

it occasions. These examples are sufficient to show the unsatisfactory condition of our present

knowledge as to the mode by which emetic tartar produces its curative effects. (See p. 202
for some observations on the curative agency of resolvents.) Bui this is no argurnent against tlie

existence of remedial powers. Shall we deny the efficacy of blood-letting in inflammation, of
mercury in syphilis, of cinchona in intcrmittents, of arsenic in lepra, of sulphur in scabies,

of hydrocyanic acid in gastrodynia, and of a host of other remedies, si/nply because we cannot
account for ihcir beneficial effects ? The fact is, that in the present state of our knowledge we
cannot explain the modus medendi f)f a large number of our best and most certain remedial

means. (I have already offered some remarks on the modus medendi of liquefacients and resol-

vents, at p. 202.)

In pleurisy emel'ic tartar does not succeed so well as in inflammation of the sub-

stance of the lungs. " It, indeed, reduces speedily the inflammatory action," says

Laennec, (Op. cit. p. 259.) «' but when ihe fever and pain have ceased, the effu-

sion does not always disappear more rapidly under the use of tartar emetic than

without it." I have sometimes conjoined opium (always after copious'blood-iet-

ling) with advantage, in bronchitis (both acute and chronic) it may be most use-

fully employed, in conjunction with the usual antiphlogistic agents. (FzV/ealso

Dr. Kemp, Lond. Med. Gaz. xix. 300; and Mr. Ellis, op. cit. p. 369.) In rheu-

matism (especially the kind called articular)^ next to peripneumonia, emetic tar-

tar has been found by some practitioners (especially by Laennec), [Op. cit.) more
efficacious than in any other inflammatory affection : the usual duration of the

complaint, when treated by this remedy, was found by Laennec to be seven or

eight days. (See also Bayle's Bihl. Therap. i. 311 ; and Lepellelier, DeVEmploi
du Tart. Stib. p. 220.) In muscular rheumatism it succeeds less perfectly. Sy-
novial effusions (whether rheumatic or otherwise) have, in some cases, given way
rapidly to the use of emetic tartar. (Laennec, op. cit. p. 263 ; and Gimelle, Brit,

and For. Med. Rev. for July, 1838, p. 224.) In arachnitis^ Laennec has seen

all the symptoms disappear, under the use of emetic tartar, in forty-eight hours.

In three instances of acute hydrocephalus, all the symptoms disappeared in the

same space of time. \n phlebitis (Laennec, op. cit.); in injiamtnation of the

mamince^ occurring after delivery (Dr. E. Kennedy, Mr. Lever, and Dr. Ashwell,

Lond. Med. Gaz. xx. 761.); in ophthalmia, and various other inflammatory affec-

tions, emetic tartar has beeq successfully employed as an antiphlogistic.

In continued fever, it Is of considerable service. Mild cases are benefited by
the use of small doses (as from one-sixleenth to one-fourth of a grain), as a dia-

phoretic. In the more severe form of this disease, accompanied with much vas-

cular excitement, emetic tartar, in the dose of half a grain or a grain, may be

usefully administered as an antiphlogistic ; hut its use should, in general, be'pre-

ceded by blood-letting. In the advanced stages of typhus fever, accompanied with

intense cerebral excitement, manifested by loss of sleep, delirium, &c.. Dr. Graves
(Lond. Med. Gaz. xx. 538.) has obtained most beneficial results from the use of

emetic tartar and opium. The same combination has been employed with great

success in delirium tremens, as well as in delirium of erysipelas, scarlatina, and
measles, by Dr. Law. [Ibid, xviii. 538 and 694.)

Emetic tartar is one of our most valuable sudorifics, being oftentimes available

when other agents of this class are inadmissible : for example, when we are desi-

rous of producing diaphoresis, in fevers and other diseases which are accompanied
with preternatural vascular action about the head, the use of opiate sudorifics (as

the compound ipecacuanha powder) is objectionable ; whereas emetic tartar may be

employed with safety, since it has no tendency to increase disorder of the nervous
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system, but to reduce cerebral excitement. On the other hand, when much gastric

or enterilic irritation is present, the narcotic sudorifics are generally to be preferred

to antimony.

As an expectorant, in various pulmonary affections, small doses of this salt are

frequently employed with advantage.

In some spasmodic complaints, the use of it has been followed, in the few in-

stances in which it has been tried, with good effects.* In apoplexy, it has been

employed to depress cerebral vascular action ; but its tendency to occasion vomit-

ing renders it objectionable.

As a local irritant, applied to the skin, it may be employed in the form of aque-

ous solution, ointment, or plaster. It is used in the same cases as vesicatories,

over which it has the advantage of not affectinir the urino-genital organs. When
it is desirable to keep up long-continued irritation, blisters are in some cases pre-

ferable. In chronic diseases of the chest, it is used with the greatest advantage. I

have found it much more serviceable than blisters, or any other kind of counter-

irritant. I freque/itly direct one part of the chest to be rubbed until the eruption

is produced; and then, after the interval of a day or two, another part; thus

keeping up irritation by a succession of applications to different parts of the chest

for several months. In this way it is most serviceable in chronic catarrhs, peri-

pneumonies, and pleurisies. Even in lingering phthisis, I have seen the cough
and pain alleviated by the occasional use of antimonial frictions. In uhoopitig-

cough, it is also serviceable. Autenrieth recommended it as a means of diminish-

ing the frequency of the paroxysms and the violence of the cough, In laryngitis,

it is occasionally of great service; as also in various affections of the joints, espe-

cially chronic inflammation of the capsular ligament, or of the synovial membrane,
hydrops articuli, particularly when connected with inflammation, and tumours of

various kinds about the joints. In tic douloureux (Hausbrandt, British and Foreign
Medical Revieiv, Jan. 1837, 230.), it has also been employed with benefit. In he

paralysis of children, the region of the spine should be rubbed with the ointment.

Its effects are most beneficial, especially when one leg only is affected. It is some-

times necessary to keep an eruption out for many weeks. In hysteria (Tate, A
Treatise o?i Hysteria. Lond. 1830.), the same application to the spine has been

found serviceable.

A stimulating wash, composed of one scruple of tartar emetic to an ounce of

water, was proposed by the late Sir William Blizard, in the year 1787, to cleanse

foul ulcers, repress fungous growths and venereal warts, and as an application to

tinea capitis. A weak solution (as half a grain to the ounce of water) has been

employed as a stimulant in chronic ophthalmia, and in spots on the cornea.

Administration.—The dose of emetic tartar, in substance, is, as a diaphoretic

and expectorant, -^^ to i of a grain ; as a nauseant, from I to ^ a grain ; as an
emetic, from 1 to 2 grains ; as an antiphlogistic, from ^ a grain to 3 or 4 grains.

This salt is, however, rarely employed in substance. Sometimes a grain of it,

mixed with ten or fifteen grains of powdered ipecacuanha, is employed as an
emetic. A mixture of one grain with sixteen grains of sulphate of potash, may
be employed, in doses of from two to four grains, as a substitute for antimonial

powder, to promote diaphoresis.

In solution, it is commonly employed, as an expectorant, diaphoretic, nauseant,

or emetic, in the form of antimonial wine. When used as an antiphlogistic, an
aqueous solution of greater strength may be administered : it should be made with

boiling distilled water, in a glass vessel (as a Florence flask).

For external use, emetic tartar is employed in the form of liniment, ointment,

or plaster. A saturated solution is a very useful liniment: it is prepared by pour-

ing an ounce and a half of boiling water over a drachm of emetic tartar, and
allowing the solution to stand till cold. In many cases it will be found preferable

» Vide Laennec, op. cit. p. 2C0; Jacobi, Lond. Med. Oaz. iii. 784 ; and Mr. Ackerly, Lond. Med. Oaz. xxi. 56.
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to the ointment, being the mildest, least painful, and cleanest. Another mode of
employing emetic tartar externally, is by sprinkling from ten grains to a drachm
of the salt in fine powder over a Burgundy pitch plaster.

Antidotes.—Promote vomiting by tepid bland liquids. The antidote is said to

be tannic acid, and vegetable substances which contain if, (as yellow bark, tea,

nufgalls, &c.) Faure [Lond. Med. Gaz. xvi. 703.) recommends the decoction in

preference to other preparations of yellow bark. But though cinchona decom-
poses emetic tartar, it does not destroy its activity. Some years since, at the

General Dispensary, I saw from 1 to 2 grains of this salt, mixed with either

powder or decoction of yellow bark, given by Dr. Clutterbuck to nearly 100 pa-

tients; and in almost every instance nausea and vomiting occurred. The expe-

rience of Laennec [Diseases of the Chest, Forbes's Translation, 257.), as well as

of Rayer [Did. de Med. et Chir. Prat. iii. 57.), is to the same effect. Opium is

a most valuable agent for checking excessive evacuations. Venesection and the

warm bath are also important means of relieving the gastro-enteritis.

1. VINUM ANTIMONII POTASSIO-TARTRATIS, L. ; Vinum Antimoniale, E. ; Liquor
Tartari Emetici, D. ; Antimonial Wine. [Vinum Antimonii, U. S.] (Emetic

Tartar, 9ij. ; Sherry, Oj., L. E.—Emetic Tartar, Bj. ; Hot Distilled Water,

fSviij.; Rectified Spirit of VVine, f3ij.) [Tartrate of Antimony and Potassa, 9j.;

"Wine, f3x., U. S.l—Each fluid ounce contains two grains of emetic tartar. It

is important that Sherry, and not an inferior kind of wine, be employed ; for the

latter frequently contains matters which precipitate the sesquioxide of antimony.

If the wine be good, and the salt pure, no precipitate is formed in the solution,

unless it be kept for a long period, when decomposition of the salt ensues. The
Dublin formula is objectionable on account of its want of colour.

Antimonial wine is used, as a diaphoretic or expectorant, in doses of from ten

to thirty drops, frequently repeated ; as a nauseant, from one to two fluid drachms ;

as an emetic, about half a fluid ounce, or two fluid drachms given at intervals of

about ten minutes for four or five times, or until the desired effect is produced;

as an emetic for children, from thirty drops to a fluid drachm ; and as an antiphlo-

gistic in peripneumonia, from two or three fluid drachms to an ounce; but for this

latter purpose, an extemporaneous but carefully made aqueous solution is to be

preferred.

I, UNGUENTUM ANTIMONII POTASSIO-TARTRATIS, I.,-, Unguentum Antimoniale,

E. ; UnguenUim Tartari Emeiici,\).\ Tartar Emetic Ointment. \Unguentum
Antimonii, Anthrwnial Ointment, U. S.]—(Emetic Tartar, rubbed to very fine

powder, 3j. ; Lard, g'v., L. E. The Dubli7i College orders 3j. of the Emetic

Tartar to 3j. of Lard.) [The U. S. Pharmacopceia directs 3ij. of Tartar Emetic

to 3j« Lard.]—In the preparation of this ointment, it is important that the emetic

tartar be in the state of a very fine powder, in order to avoid the irritation pro-

duced by rubbing gritty particles on the skin. A portion of ointment about the

size of a small nut is to be rubbed on the skin night and morning. After the use

of it for two or three times, the painful condition of the part, thereby induced,

commonly prevents farther employment of friction. It is sometimes applied,

spread on linen, without rubbing. By either of these methods, a crop of painful

pustules is produced ; but the facility and rapidity with which they are developed

varies considerably in diflTerent individuals. Occasionally, adventitious eruptions

have appeared in other parts of the body, vvhich have been ascribed to absorption

of antimony into the system. [Gaz. Med. 1832, p. 842.) But I believe with

Rayer [Treat, on Diseases of the Skin, by Dr. Willis, p. 540.), that they arise

from the inadvertent application of the ointment to these parts. This ointment

is used as a counter-irritant in various chronic maladies: thus it is applied to the

chest in pulmonary affections, and to the joints in chronic diseases, (whether

rheumatic or otherwise). It should only be applied to sound portions of skin,

and, therefore, leech-bites, the scarifications from cupping, wounds, &c., are to I
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e carefully avoided ; for severe inflammation, nnd even gangrenous ulceration,

may be produced by not attending to this caution. I have before mentioned (p.

567) that in a very few cases severe and even fatal constitutional disorder has

appeared to have resulted from the use of antimonial ointment.

Order XIX,—GOLD AND ITS COMPOUNDS.
1. AU'RUM.—GOLD.

History.—Gold has been known from the most remote periods of antiquity. It

was in common use 3,300 years since, [Exodus, xi. 2,) and was probably the first

metal with which mankind was acquainted. The alchemists termed it Sol or Rex
metallorum.

Natural History.— It is found only in the metallic slate ; commonly alloyed

with other metals, especially with silver, tellurium, copper, and iron. It occurs in

veins in primitive rocks; and is also found in alluvial deposits in small lumps or

particles called gold dust. It is found in several parts of Europe, Asia, and Africa,

but principally in America, especially the southern part.

Preparation,—The mode of extracting gold varies in different places, prin-

cipally according lo the nature of the gangue. The ore is freed as much as

possible from foreign masters, by mechanical processes (stamping, washing, &c,)

;

and sometimes by roasting; it is then smelted with some flux, as borax, to sepa-

rate the stony matters. Or it is fused with lead, and afterwards submitted to

cupellation; or amalgamated with mercury, and, after straining, distilled.

The separation of gold from silver (parting) may be efl'ecJed in the dry way
by fusion, either with sulphur, by which metallic gold and sulphuret of silver are

procured; or with sesquisulphuret of antimony, by which sulphuret of silver and
an alloy of gold and antimony are procured; the last-mentioned metal may be

separated by heating the alloy in the air, as well as by other methods. Gold may
also be freed from silver in the wet way by the process o^ quartation : that is, by
treating an alloy of three parts of silver and one of gold with nitric acid, which
dissolves the silver; or by action of sulphuric acid (see Cupri Sulphas).

Properties.—The crystalline forms of native gold are the cube, the regular

octohedron, and their modifications. Pure gold has a rich yellow colour, a sp. gr,

of J 9-2 to 19'4, is soft, very ductile, and malleable, fuses at a bright red heat

(2016° F. according to Daniell), and in the liquid state has a brilliant greenish

colour, its equivalent is somewhat uncertain : Gmelin fixes on 66,—Thomson,
100,—Berzelius and Graham, 99-6,—Turner, 199-2,—and Brande, 200: I shall

adopt the last.

Characteristics.—Gold is readily distinguished by its colour and softness, by its

being unacted on by nitric acid, and by its ready solubility in nitro-hydrochloric

acid. The solution is yellow, stains organic matters (as the skin) purple, throws

down, by the addition of protosulphate of iron, metallic gold in the finely-divided

state, by protochloride of tin a dark or black precipitate, and by proionitrate of

mercury a black precipitate: heated with borax by the blowpipe it forms a pink

or rose-coloured glass, but is subsequently reduced.

Physiological Effects.—Gold, like other metals, has been frequently sup-

posed to be inert while it retains its metallic condition, but in this, as well as in

some other instances, the accur&cy of the assumption has been denied. Both

Chrestien (Sur une Nouvelle Remtde dans le Traitement des Mai. Ven. Paris,

1811), and Niel, (Recherches et Observations sur les Effets des Preparations d'Or,

Paris, 1621), as well as other writers, assert that finely-divided metallic gold

[pulvis auri) produces the same constitutional efl'ects as those caused by the

various preparations of this metal, but in a milder degree, while it excites little or

no local irritation. It is said to promote the secretions of the skin, kidneys, and

salivary glands.

Uses.—It has been employed as an antivenereal and antiscrofulous remedy by
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Chrestien, Niel, and others, with considerable success. It is said to be preferable
to the other preparations of this nnetal in delicate and nervous subjects, females,
and infants. Gold leaf [aurum foliatum seu lamellatum) is used by dentists for

filling decayed teeth, and was formerly employed by apothecaries for covering
pills {ad inaurandas seu obducendas pilulas).

Administration.— It has been administered internally in doses of from a quar-
ter of a grain to a grain three or four times a day. Chrestien used it by way of
friction on the tongue and gums. Niel employed it endermically (that is, applied
it to the skin deprived of the epidermis) in the form of ointment, composed of one
grain of gold and thirty grains of lard.

PULVIS AURI (Fr. Cod.) is prepared by rubbing leaf gold {aurum in laminas
exilissimas complanatuni) with sulphate of potash, sifiing and washing with boiling

water to remove the sulphate : or by addingthe protosulphate of iron to terchloride

of gold, and washing the precipitate, first with water, then with dilute nitric acid.

2. AURI TERCHLO'RIDUM.—TERCHLORIDE OF GOLD.

Preparation.— In the French Codex this is ordered to be prepared by dis-

solving, with the aid of heat, one part of gold in three parts of nitro-hydrochloric

acid. The solution is to be evaporated until vapours of chlorine begin to be dis-

engaged, and then allowed to crystallize.

Properties and Composition.—Chloride of gold is in the form of small crys-

talline needles, of an orange-red colour, inodorous, and having a strong, styptic,

disagreeable taste. It is deliquescent, on which account it should be preserved in

a well-stoppered bottle: it is soluble in water, alcohol, and ether. When heated

it evolves chlorine, and is converted, first into protochloride, and then into metallic

gold, which is left in the spongy state. It reddens litmus, stains the cuticle

purple, is reduced by many metals (as iron, copper, tin, zinc, &c.), by several of
the non-metallic elementary substances, (as phosphorus,) by some metallic salts,

(as protosulphate of iron,) and by many organic bodies, (as charcoal, sugar, gum,
gallic acid, extractive, &c.,) all of which, therefore, are incompatible with it.

Nitrate of silver occasions a precipitate of chloride of silver and oxide of gold :

hydrochloric acid removes the latter. (For other characteristics, vide p. 676.)
Terchloride of gold consists of 1 eq. gold = 200 -f 3 eqs. chlorine, 108. The
before-mentioned crystals also contam hydrochloric acid : hence they are regarded

by some as constituting a double chloride of hydrogen and gold.

Physiological Effects.—a. On Animals.—Orfila
(
Toxicol. Gen.) examined

the effects of chloride of gold on animals, and infers from his experiments that

when introduced into the stomach it acts as a corrosive, (but with less energy than

the bichloride of mercury,) and destroys animals by the inflammation of the coats

of the alimentary canal which it sets up.

(3. On Man.—On man its effects are analogous to those of bichloride of mer-

cury, [n small doses h ncAs^ according to Dr. Chrestien, more energetically as

a stimulant, though less powerfully as a sialogogue, than corrosive sublimate.

It promotes the secretions of the skin, the salivary glands, and the kidneys.

Taken to the extent of one-tenth of a grain daily, it has occasioned violent fever.

*' This excitation," says Chrestien, "I regard as indispensably necessary for the

cure of the diseases against which I administer gold : restrained within proper

limits, it is never accompanied with any remarkable or even sensible lesion of

the functions. The mouth is good, the tongue moist, the appetite continues, the

bowels are not disordered, and there is ordinarily only augmentation of urine and
transpiration: but if carried too far, we incur the risk of producing general ere-

thism, inflammation of this or that organ, according to the predisposition of the

patient, which will not only check the treatment, but may even induce a new
disease, often more troublesome than the original one. The suspension or modi-
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fication of the remedy should be governed by the unusual and sustained heat of
the skin." Culierier, (Magendie, Formulaire^ 8'"* ed. p. 305.) the npphew, has
seen one-fifteenth of a grain excite, at the second dose, gastric irrilation, dryness
of the tongue, redness of the throat, colic, and diarrhcea. When it promotes the

secretion of saliva, it does not, as mercury, affect the teelh and gums. (Grotz-

ner, Rust's Magazine^ B. 21, quoted by Wibmer.) Magendie (0/:'. cit.) has
seen violent gastritis, accompanied by nervous symptoms (cramps and pains in

the limbs, agitation, and loss of sleep), and afterwards great heat of skin, obsti-

nate sleeplessness, and faiiguing erections.' In large doses, it would probably
occasion symptoms analogous to those produced by the use of poisonous doses of
bichloride of mercury.

Uses.—It has been employed, with variable success, as a substitute for mer-
cury in the treatment of the secondary symptoms of syphilis. A more extended

experience of it is, however, necessary to enable us to speak of its remedial

powers with confidence. In the hands of Chrestien {Op. cit.), Niel (Op. cit.),

Culierier (^Dict. des Sciences Med. xxxvii. art. Or.), Legrand {De VUr, de son

Emploi dans le Traitement de la Syphilis, Paris, 1832.), and others, it has

proved most successful.

It has also been used in scrofulous affections, bronchocele, chronic skin dis-

eases, scirrhous tumours, &c. Duportal [Ann. de Chimie, Ixxviii. 55.) cured
with it a case of obstinate ulceration of the face, regarded by him as cancerous,

and which had resisted all the ordinary methods of cure.

Legrand [Lond. Med. Gaz. xX. 414.) has used chloride of gold, acidified with

nitric acid, as a caustic, in syphilitic, scrofulous, and scorbutic ulcers, cancerous
growths, and ulcerations of the neck of the uterus.

Administration.—Internally, it has been given in doses of one-twentieth of a^

grain, made into pills with starch. But, as organic matters decompose it, it is

better to use it in distilled water, or apply it by friction to the mouth, in quantities

of from one-sixteenth to one-sixth of a grain.

Antidote The same as for poisoning by bichloride of mercury.

3. SOD'II AU'RO-TERCHLO'RIDUM.—AURO-TERCHLORIDE OF SODIUM.

In the French Codex this is ordered to be prepared by dissolving 85 parts, by
weight, of terchloride of gold, and 16 parts of chloride of sodium, in a small

quantity of distilled water : the solution is to be evaporated by a gentle heat until

a pellicle forms, and then put aside to crystallize.

The auro-terchloride of sodium crystallizes in orange-coloured, quadrangular,

elongated prisms, which are permanent in the air; but when they contain any
uncombined terchloride of gold, they are slightly deliquescent. They are soluble

in water ; when heated chlorine is evolved, and a mixture of gold and chloride of

sodium is left behind. They consist of 1 eq. terchloride of gold = 308 ; 1 eq."

of chloride of sodium = 60, and 4 eqs. of water = 36.

Its effects and uses are analogous to the terchloride of gold, over which it has

the advantages of being more constant and less costly. It is exhibited internally

in doses of one-twentieth to one-tenth of a grain, made into pills by starch or

lycopodium. Mixed with twice its weight of orris powder or lycopodium, it may
be used in frictions on the tongue and gums. An ointment (composed of one

grain to thirty-six grains of lard) may be applied, endermically, lo the skin, de-

prived of its epidermis by a blister.

4. AU'RI TEROX'YDUM.-TEROXIDE OF GOLD.

This substance, sometimes called peroxide of gold or auric acid, is ordered

in the French Codex to be prepared by boili^jg 4 parts calcined magnesia with 1

part terchloride of gold and 40 parts of wateri Then wash, first with water, to

VOL. I. 49
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remove the chloride of magnesium, afterwards with dilute nitric acid, to dissolve

the excess of magnesia.

Teroxide of gold is brown ; in the slate of hydrate, reddish yellow. It is re-

duced by heat and solar light. It is insoluble in water, but is soluble in hydro-

chloric acid (forming terchloride of gold), and in alkalis (forming aurates). It

consists of 3 equivalents oxygen, 24 + 1 eq. gold = 200.

It is used internally, in venereal and scrofulous diseases, in doses of from one-

tenth of a grain to a grain, made into the form of pills with extract of mezereon.

1, AURATE OF AMMONIA. Ammoniuret of Teroxide of Gold; Fulminati7ig

Gold.—This is prepared by adding ammonia to a solution of chloride of gold. It

is a yellowish-brown powder, which explodes when heated to 400°. It has been

employed in the same cases as the preceding compounds, as well as in fevers,

nervous affections, &;c. In some cases it has produced very serious, and even

fatal, results. (Plenck, Toxicologia, ed. 2"daj 230.)

2. PURPURA MINERALIS CASSII. Purple of Cassius ; Aurum Stanno paratum,
Fr. Cod.—The nature of this compound is so imperfectly known, that it is impos-

sible at present to assign to it its proper chemical name. Its active principle is

probably oxide of gold. There are several methods of preparing it : the simplest

is to add a solution of the mixed protochloride and perchloride of tin to a solution

of terchloride of gold, until a precipitate is no longer produced. Filter and dry

the precipitate.

The purple of Cassius is soluble in ammonia, and does not form an amalgam
with mercury : hence it does not appear to contain any metallic gold. Its com-
position varies according to the mode of procuring it. Gold, oxygen, and tin, are

its essential constituents.

This preparation is used in the same cases as the other preparations of

gold.

5. AU'RI lO'DIDUM.—IODIDE OF GOLD.

This is ordered to be prepared, in the French Codex, by adding a solution of

iodide of potassium to a solution of chloride of gold. Double decomposition takes

place, and iodide of gold falls down. This is to be collected on a filter, and
washed with alcohol, to remove the excess of iodine which precipitates with it.

Iodide of gold is of a greenish-yellow colour, insoluble in cold water, but slightly

soluble in boiling water. Heated in a crucible it evolves iodine vapour, and is

converted into metallic gold. It is probablv composed of 1 eq. iodine z= 126, and
1 eq. gold =200.

It has been employed internally, in venereal affections, in doses of from one-

fifteenth to one-tenth of a grain. Externally, it has been applied in the form of

ointment to venereal ulcers. (Pierquin, Journ. de Progrcs.)

6. AU'RI TERCYAN'IDUM.--TERCYANIDE OF GOLD.

The directions for preparing this salt in the French Codex are somewhat difTuse.

The process consists essentially in very carefully adding a solution of pure cya-
nide pf potassium to a solution of chloride of gold, until a precipitate {cyanide of
gold] ceases to be formed. The chloride of gold, prior to solution, should be de-

prived of all excess of acid by heating it in a salt-water bath.

Cyanide of gold is a yellow powder, which is insoluble in water. It consists,

probably, of 3 eqs. cyanogen = 78, and 1 eq. gold 200. It has been used in

venereal and scrofulous affections, both externally and internally. The dose is

from one-fifteenth to one-tenth of a grain, made into a pill, with some inert

powder. <
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Order XX.—SILVER AND ITS COMPOUNDS.

1. ARGEN'TUM, L. E. D. (U. S.)—SILVER.

HisTORV.—Silver, like gold, has been known from the most remote periods of

antiquity, being mentioned in the earliest books of the old Testament. {^Genesis

xliv. 2 ; Job xxii. 25.) It was termed by the alchemists and astrologers Diana
or Luna.
Natural History.—It is found in the mineral kingdom in various states :

sometimes nearly pure; or alloyed with other metals (especially gold, antimony,

tellurium, arsenicum, and copper), or combined wjth sulphur, selenium, iodine, or

chlorine. Of these, native silver and the sulphuret are by far the most abundant.

A native carbonate of silver is described, but is exceedingly rare.

Preparation.—The processes followed for the extraction of silver vary in

different places, according to the nature of the ore : they are principally amalga-

mation and cupellation. At Freyburg the ore is mixed with common salt, and

roasted, by which the sulphuret of silver is converted into the chloride of this

metal : water and iron are then added, to remove the chlorine, and the disengaged

silver is finally dissolved in mercury (amalgamation)^ and the solution submitted

to distillation, by which the mercury is volatilized, and the silver left behind.

(J. H. Vivian in Taylor's Records of Mining, p. 21.) The process of amalga-

mation followed in America is somewhat different. (Boussingault, Annales de

Chimie, li. 337 ; also, Ward, Mexico in 1827, vol. ii. 437.)

Silver is obtained from argentiferous galena, as follows :—The ore is first

roasted to expel the sulphur, and afterwards smelted with charcoal. The argen-

tiferous lead is then submitted to cupellation, by which the lead becoming oxidized,

is partly volatilized, and partly sinks into the cupel {cineritium), leaving the silver.

(On the smelting processes of Hungary, Saxony, &c., consult Taylor's Records of

Mini?ig, p. 51.)

Pure silver is obtained by immersing a copper rod in a solution of the nitrate.

The precipitate is to be digested in caustic ammonia, to remove all traces of copper,

and afterwards washed with water.

Properties.—In the native state, silver occurs crystallized in the cube and re-

gular octohedron. When pure this metal is white, with a slight shade of yellow;

inodorous and tasteless. It is moderately hard and elastic; very ductile and
malleable: a single grain may be drawn out into 400 feet of wire, and leaf silver

(argentum in laminas extensum ; argentutn foliatum) may be procured, whose
thickness is only

joo'utjtj °^ ^" '"c^^- ^^^ sp. gr. is 10*474. It melts at a bright

red heat (1873° F. according to Daniell). When exposed to the air it does not

oxidate, but readily t.irnishes by sulphurous vapours. Its equivalent is 108.

Characteristics.— It is soluble in nitric acid.—(For the characteristics of the

nitric solution, see p. 581.)

Purity.—The silver of the shops usually contains traces of gold and copper.

It Is totally dissolved by diluted nitric acid. This solution, on the addition of chloride of
Bodium, throws down a precipitate, which an excess of ammonia dissolves, and it should be free

from colour. The chloride of silver being' rcnjoved, and liydrosulphuric acid added to the solu-

tion, it is not coloured by it, and nothing- is thrown down. The specific gravity of silver is

104. PLL. ...... V s
y

Soluble entirely in diluted nitric acid: this solution, treated with an excess of muriate of soda,

gives a white precipitate entirely soluble in aqua ammoniee, and a fluid which is not affected by

sulphuretted hydrogen. Ph. Ed.

Physiological Effects.—Silver in the metallic state is totally inert. It may
remain for many months in the alimentary canal without exciting any ill effects.

(Lond. Med. Gaz. May 20, 1837.) Colic, however, has been ascribed to the

handling of silver. [Journal de Chimie Midicale^ t. vi. 2°'^« Series, 1840.)
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Uses.—In pharmacy it is used for the preparation of the nitrate which is em-
ployed as a medicine and as a test.

Silver leaf is used for filling the hollows of decayed teeth, and was formerly

employed to cover pills. An amalgam of silver is also used by some dentists for

stopping teeth. It is objectionable on account of its becoming black by the sul-

phuretted or phosphuretted. hydrogen evolved by the breath.

2. ARGEN'TI NI'TRAS, L. E. (U. S.)—NITRATE OF SILVER.

(Argenti Nitraiis Crystalli ; and Argenti ^{itras fusum, D.)

History.—Geber {Invention of Verity^ ch. xxi.) describes the method of pre-

paring crystallized nitrate of silver. When this salt is fused, it is termed Lunar
Caustic {pausticum Lunare). The term Infernal Stone {Lapis Infernalis) is

sometimes applied to this salt as well as the hydrate of potash (see p. 422).

Nitrate of silver is sonrietimes called Argentum Nitratum.

Preparation.—All the British Colleges give directions for the preparation of

this salt.

The London College orders of Silver, 3iss. ; Nitric Acid, f3j. ; Distilled Water, f 3ij. xVIix

the nitric acid with the water, and dissolve the silver in them in n sand-bath. Afterwards, in-

crease the heat gradually, that the nitrate of silver may be dried. Melt this in a crucible, with

a slow fire, until, the water being' expelled, ebullition has ceased ; then immediately pour it into

proper moulds.

The directions of the Edinburgh College are essentially similar, except that the salt is or-

dered to be fused in an earthenware or porcelain crucible, and the fused niatter poured into iron

moulds previously heated and greased slightly with tallow. Preserve the product in glass

vessels.

The Dublin College directs two forms of nitrate of silver to be prepared ; the one in crystals,

the other fused. The crystallized nitrate is prepared of silver laminated and cut into small

fragments, thirty-seven parts ; Diluted Nitric Acid, sixty parts. Let the silver be passed into a

glass vessel, and let the acid, previously diluted with water, be poured on it. Dissolve the metal

with a heat gradually increased ; then, by evaporation and refrigeration, let crystals be formed, to

be dried without heat, and to be preserved in a glass vessel placed in darkness.

The following are directions for preparing the fused nitrate :—Let Silver be dissolved in

Diluted Nitric Acid as above described : then let the liquor be evaporated to dryness. Let the

remaining mass, passed into a crucible, be liquefied by a bIow heat. Let it then be poured into

proper moulds, and preserved in a glass vessel.

[The U. S. Pharmacopoeia directs Silver in small pieces, an ounce : Nitric Acid, five fluid-

drachms; Distilled Water, two fluid-ounces. The process is the same as that of the London
College.]

The fusion may be more readily and safely effected in a Berlin porcelain capsule

over a spirit or gas lamp, by means of Griffin's lamp furnace, than in a crucible

over a slow fire, as directed in the London Pharmacopoeia. It is unnecessary and

objectionable to grease the moulds, as directed by the Edinburgh College.

The theory of the process is readily comprehended. Three equivalents or 324

parts of silver abstract three equivalents or 24 parts of oxygen from one equiva-

lent or 54 parts of nitric acid, thereby disengaging one equivalent or 30 parts of

binoxide of nitrogen, and forming three equivalents or 348 parts of oxide of

silver, which imite with three equivalents or 162 parts of nitric acid to form three

equivalents or 510 parts of nitrate of silver.

MATERIALS. PRODUCTS.

1 „„ TVTW,„ ^^A ,., \ I eq. Binox. mtroffen 30 " 1 eq. Binox.
leq.Ntr,cAc.d.. oi

] ^ ^ ^^^^^^^ J^ 24 ___^3 eq.Qx.Silver348. N"^«g- 30

3eq. Silver 324 \
3eq. Nitric Acid.. 1C2 . _:i».3eq. Nitrate

Silver 510
540

540

Properties.—Nitrate of silver forms transpaVent, colourless, right rhombic
prismatic crystals. Its taste is strongly metallic and bitter. When heated it

fuses: if the temperature be increased, decomposition ensues ; and metallic silver

is oblained. The fused nitrate forms on cooling a whitish, striated mass, having
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a crystalline texture.* The salt is soluble in both water and spirit. It does not

deliquesce: when exposed to the atmosphere and solar light it blackens, probably

from the action of organic matter, or hydrosulphuric

acid, contained in the atmosphere. Mr. Scanlan
(At/iencBum^ August 25, 1838.) finds that nitrate of

silver in a clean dry glass tube, hermetically sealed,

undergoes no change of colour by exposure to solar

light : the contact of organic matter, however, readily

occasions it to become black. A solution of nitrate

in pure distilled water is unchanged by exposure to

solar light; bitt the presence of organic matter causes Crystal of NUratelf Silver.

the liquid to become black or reddish. (See pp. 250,
and 251.)

Characteristics— It is known to be a nitrate by its deflagration when heated

on charcoal, and the evolution of nitrous fumes, as well as by the other characters

before mentioned for this class of salts (see p. 275). Its characters as a salt of
silver are as follows :—It yields with hydrochloric acid a white precipitate

{chloride of silver), whose properties have been before stated (see p. 226). It

forms also, with solutions of the alkaline carbonates, oxalates, and ferrocyanides,

white precipitates (carZ^owaife, oxalate, and ferrocyanide of silver). With solu-

tions of the alkaline arsenites and phosphates it yields yellow precipitates {arsenite

and subsesquiphosphate of silver) ] red with the arseniates {arseniate of silver) \

and with lime water or the fixed alkalis olive-brown {oxide of silver). Phos-

phorus and metallic copper each precipitate crystals of metallic silver from the

aqueous solution of this salt. Hydrosulphuric acid occasions a black precipitate

(sulphuret of silver).

Composition.—Nitrate of silver is thus composed :

—

Oxide of Silver...

Atoms.

.. 1

Eq. Wt.

196

Per Cent.

68-23

Proust.

69-5

^a-a

Nitrate of Silver. .. 1 170 99-99 1000

Puritv.—Nitrate of silver should be white, and completely soluble in distilled

water. By the action of organic matters and light it blackens from a partial

reduction. The presence of copper may be deiected in its solution by the blue

colour produced with caustic ammonia. The watery solution from which the

silver has been thrown down by hydrochloric acid, should be unchanged by the

addition of hydrosulphuric acid, showing the absence of lead and copper: and be

completely volatilized by heat: if any saline residuum be obtained, the nitrate was

adulterated. A chemical manufacturer informs me, that he has detected 10 per

cent, of nitrate of potash in the nitrate of silver of commerce. It was recognised

by precipitating the silver by means of hydrochloric acid, and subsequently crys-

tallizing the nitrate of pocasb. The white precipitate produced with either hydro-

chloric acid or chloride of sodium should be readily dissolved by caustic ammonia:

if chloride of lead be present the effect will be otherwise.

It is originally white, but blackens by exposure tolight. It is entirely soluble in water. Copper

put into the solution precipitates silver ; its other properties are as above detailed respecting silver.

Ph. Lond.
Soluble in difidled water, with the exception of a very scanty black powder : twenty-nine

grains dissolvetJ in one fluid ounce ol'dislilled water, acidulated with nitric acid, precipitated with

a solution of nine grains of muriate of ammonia, briskly agitated for a few seconds, and then

allowed to rest a little, will yield a clear supernatant liquid, which still precipitates with more of

the test. Ph. Ed.

Physiological Effects, a. On Animals.—Orfila (Toxicol. Gin.) found that

it acted on animals as a powerfully corrosive poison. When dogs were made to

swallow it, gastro-enleritis was induced. No symptoms indicating its absorp-

49*
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tion were observed. Dissolved in water, and thrown into the jugular vein, it

produced difficult respiration, convulsive movements, and speedy death.

(3. On Man—The local action of nitrate of silver is that of a caustic or cor-

rosive. This might be expected, from observing its action on albumen and fibrin

—substances which form the principal part of the animal textures. If a solution

of nitrate of silver be added to an albuminous liquid, a while curdy precipitate is

formed, composed (Lassaigne, Journ. de Cliim. Med. t. vi. II' Serie, p. 306.)

0^ albumen 84'.5, and nitrate of silver 15*5. This precipitate is soluble in caustic

ammonia, and in solutions of nitrate of silver, albumen, and chloride of sodium.

After some time it becomes coloured and ultimately blackish, from the partial or

complete reduction of the silver. The action of nitrate of silver o« milk (Dr. C.

G. Mitscherlich, Pharmaceutisches Central- Blattfar 1839, S. 447.), as well as on

fibrin, is analogous to that on albumen; that is, a white compound of nitrate of

silver and of these organic substances is at first formed, but gradually the metal is

reduced. THfese facts assist us in comprehending the nature of the changes pro-

duced by the application of nitrate of silver to the different tissues.*

Applied to the skin it produces first a white mark, owing to its union with the

coagulated albumen of the cuticle : gradually this becomes bluish-gray, purple,

and ultimately black, owing to the partial reduction of the silver. If the integu-

ment be moistened, and the nitrate applied three or four times, it causes at the

end of some hours vesication, which is usually attended with less pain than that

produced by cantharides. In some cases it excites acute pain. In one instance

in which I applied it freely to the scalp for a cutaneous affection, fever with

delirium was produced, which endangered the life of the patient (a girl of six

years). This is deserving of notice, because in Mr. Higginbottom's work [Essay
on the Use of the Nitrate of Silver, 2d ed. p. 198.) we are told, that nitrate of

silver applied as a vesicant " causes scarcely any constitutional irritation, even in

children." In a few days the black and destroyed cuticle cracks and falls off,

without any destruction of the subjacent cutis vera.

Applied to the hair or nails the nitrate stains them black, as in the case of the

cuticle ; and, in consequence, it is one of the substances employed as a hair dye

(see p. 220). When recently applied, the black tint of the hair, and even of the

cuticle, may be removed by washing with a solution of chloride of sodium, and
then with ammonia-water, to dissolve the chloride of silver which is produced.

{Journ. de Chim. Med. vii. 542.) To detect silver in stained hair, the latter is to

be treated with chlorine, by which chloride of silver is produced, which is soluble

in ammonia, and precipitable from its solution by nitric acid. (Devergie, Med,
Leg. ii. 933.) Part of the black colour of the hair stained by the nitrate depends

on the formation of sulphuret of silver.

When nitrate of silver is applied to an ulcer it produces a white film (owing to

its union with the albumen, and perhaps also wiih ihe chloride, of the secretion).

This film in a few hours assumes a dark colour, and ultimately forms a black

eschar* This hardens, and in a few days becomes corrugated, separates at the

edges, and at length peels off altogether, leaving the surface of the sore beneath in

a heated state. (Higginbottom, op. cit. p. 10.) The intensity of the pain varies

much in different cases ; but it is, on the whole, very much less than might be

imagined by those who have not tried this remedy.

When applied to mucous membranes, a similar white compound of the nitrate

with the animal matter of the secreted mucus is formed, and this defends the

living tissue from the action of the caustic, so that the effects are not so violent as

might be expected. Thus the solid nitrate may be applied to the mucous surface

of the vagina, and even to the os uteri, in cases of leucorrhoea and gonorrhoea,

oftentimes without exciting any pain or inflammation : in some instances, however,

» See some remarks of Mulder on the action of metallic salts on fibrin and albumen, in the Pharmaceutisches
Central Blattfur 1838. S. 515.
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it produces smarting pain, which lasls for several. hours, but no serious efTecls have

resulted from its use, even when, by accident, two drachms of nitrate have been

left to dissolve in the vagina.*

Its chemical effects on the other mucous membranes are analogous to those just

mentioned ; but the pain which it produces varies with difTerent membranes, and

in the same membrane under difTerent states. Its application to the conjunctiva is

attended with acute pain (especially when inflammation is going on), though in

general this soon subsides. On all these surfaces it acts as an astringent.

The safety with which, in most cases, large doses of the nitrate are adminis- \

tered internally, must depend on the presence of the mucus which lines the internal ^

coat of the stomach, and on chlorides and free hydrochloric acid contained in this /

viscus. These form with the nitrate new compounds {albuminate and chloride)^

less energetic in their local action than the nitrate. ) It is deserving of especial

notice, that larger doses may be exhibited without inconveniencing the stomach,

in the form of pill, than in that of solution ; in consequence, I presume, of the

latter acting on a larger surface. Dr. Powell {Med. Trans. of the College of Fhys.

iv. 85.) in some cases was enabled to give 15 grains at a dose in the form of pills,

while he rarely found stomachs that could bear more than five grains in solution.

Fouquier [Diet. Mat. Med. i. 403.) has also remarked the greater activity of the

solution. If cautiously exhibited, beginning with small doses and gradually in-

creasing tnem, it may be exhibited for a considerable period without producing

any obvious changes in the corporeal functions, though it may be exercising a

beneficial influence over the constitution, evinced by its amelioration of certain

diseases, as epilepsy. In some cases it has caused an eruption. (Sementini, Quart.

Journ, of Science, xii. 1S9; Copland, Diet. Pract. Med. i. 68.) If the dose be Ni
too large, it occasions gastrodynia, sometimes nausea and vomiting, and occasion- ;

ally purging. Taken in an excessive dose, it acts as a corrosive poison ; but cases
'

of this kind are very rarely met with. ' Boerhaave mentions an instance in which

it caused excruciating pain, gangrene, and sphacelus of the first passage.

All the above-mentioned effects are referable to its local action, and from them

we have no evidence of its absorption, or of the nature of its influence over the

general system. But the discolouration of the skin, presently to be noticed^'fully

proves that absorption ebes takeSplace when the medicine is exhibited in small

but long-continued doses. It exercises a specific influence over the nervous sys-

tem j) at least I infer this, partly from the effects observed by Orfila when it was
injected into the veins of animals, and partly from its occasional curative powers

in affections of this system, as epilepsy and chorea.

The blueness, or slate colour, or bronze hue of the skin, just alluded to, has

been produced in several patients who have continued the use of the nitrate during

some months or years. (MSdico-Chirurg. Trans, vii. and ix.) In some of the

cases the patients have been cured of the epilepsy for which they took the medi-

cine; in others the remedy has failed. (Rayer, Treatise on Skin Diseases, by

Willis^ 961.) In one instance which fell under my notice, the patient, a highly

respectable gentleman, residing in London, was obliged to give up business in

consequence of the discolouration ; for when he went into the street, the boys ga-

thered around him, crying out "There goes the blue man." In this instance no
perceptible diminution of the colour had occurred for several years, but in some
cases it fades in intensity. The corium is the essential seat of it. Dr. Baddeley
[Med. Chir. Trans, ix. 238.) found that blisters rose white,—a proof that in his

patient the colouring matter was below the epidermis. But in some instances the

cuticle and corpus mucosum of the face and hands participate in the tint. In one

instance, the mucous membrane of the stomach and intestines was similarly tinted.

A case is mentioned by Wedemeyer (Land, Med. Gaz. iii. 650.) of an epileptic

* Dr. Hannay, Land. Med. Gaz. xz. 185; also, Mr. Bell, ibid. 473; and Dr. Jewell, Practical Ohaernatioru vn
Leueorrkaa.
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who was cured by nitrate of silver, but eventually died of diseased liver and dropsy:

all the internal viscera were more or less blue; and Brande, a German chemist,

obtained metallic silver from the plexus choroides and pancreas. The discoloura-

tion of the skin is usually regarded as permanent and incurable; but I have been
informed that in one instance washes of dilute nitric acid diminished it. If this

observation be correct, I would suggest the exhibition of nitric acid internally, as

well as its external use. Dr. A. T. Thomson {Elem. of Mat. Med. i. 715.) sug-

gests that if nitric acid were conjoined with nitrate of silver, the discolouration

might be prevented ; and the suggestion certainly deserves attention. But I would
observe, that if the aci3 should prove efficacious, his hypothesis, that the colour

depends on blackened chloride of silver, will be disproved ; for nitric acid can
neither prevent the action of the compounds of chlorine on the salts of silver, nor

can it dissolve the white chloride or the black subchloride.

Uses.—Nitrate of silver has been employed internally in a very few cases

only ; and of these the principal and most important are epilepsy, chorea, and
angina pectoris. Its liability to discolour the skin is a great drawback to its use;

indeed, I conceive that a medical man is not justified in risking the production of

this effect, without previously informing his patient of the possible result. Dr.

Osborne [Duhli?i Med. Jaurn. Jan. 1839.) ascribes its good effects to its allaying

irritation of the gastric membrane. But in a large number of instances, the

asserted existence of this irritation is a mere assumption, perfectly devoid of

proof.

In epilepsy it has occasionally, perhaps more frequently than any other remedy,

proved successful. Drs. Sims [Mem. ofthe Med. Soc. of Lond. iv. 379.), Baillie,

R. Harrison, Roget, and J. Johnson [Treat, on Nerv.^Dis. by J. Cooke, M. D. ii.

Pt. 2, 147.) have all borne testimony to its beneficial effects. Its metJiodus me-

dendi is imperfectly understood. This, indeed, is to be expected, when it is con-

sidered that the pathology and causes of epilepsy are so little known; and that,

as Dr. Sims has justly observed, every thing concerning this disease is involved

in the greatest doubt and obscurity, if we except the description of a single fit,

and that it returns at uncertain intervals. In this state of ignorance, and with the

already-mentioned facts before us, as to the curative powers of this salt, the ob-

servation of Georget [Pkysiol. du Systeme JServ. ii. 401.) that he has great

difficulty in conceiving how the blindest empiricism should have led any one

to attempt the cure of a diseased brain by cauterizing the stomach, is, I conceive,

most absurd and unwarranted. The cases which have been relieved by it are

probably those termed by Dr. M. Hall [Lect. ontheNerv. System, p. 143.) eccen-

tric. In the few instances in which I have seen this remedy tried, it has proved

unsuccessful ; but it was not continued long, on account of the apprehended dis-

colouration of the skin. *

In chorea it has been successfully employed by Dr. Powell [Medical Transac-

tions of the College of Physicians, iv. 85.), Dr. LJwins [EdiJib. Med. and Surg.

Journ. viii. 407.), Dr. Crampton
(
Transactions of the King and Queenh Col-

lege of Physicians, iv. 114.), Lombard [Rust's Magazine, xl.), and others. In

angina pectoris it has been administered in the intervals of the paroxysms with

occasional success by Dr. Cappe [Duncan's Annals of Med. iii.) and Dr. Cop-

land. [Op. cit.)

In chronic affections of the stomach (especially morbid sensibility of the gastric

and intestinal nerves), it has been favourably spoken of by Autenrieth (Dierbach's

Neust. Entdeck. in d. Mat. Med. 1837. i. 528.), Dr. James Johnson [On Indi-

gestion, 2d edit. p. 87.), and RuefT. (Dierbach, op. cit.; also, American Journal

of Medical Science, May, 1837, p. 225.) It has been employed to allay chronic

vomiting connected with disordered innervation, as well as with disease of the

stomach (scirrhus and cancer), and to relieve gastrodynia. The foregoing are

the most important of the diseases against which nitrate of silver has been admi-

nistered internally.
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As an external agent its uses are far more valuable, while ihey are free from

the danger of staining the skin. It is employed sometimes as a caustic^ and as

such it has some advaritHges over potassa fusa and the liquid corrosives. Thus,

it does not liquefy by its application, and hence its action is confined to the parts

with which it is placed in contact. It is used to remove and repress spongy

granulations in wounds and ulcers, and to destroy warts, whether venereal or

otherwise. It is applied to chancres on their first appearance, with the view of

decomposing the syphilitic poison, and thereby of stopping its absorption, and
preventing bubo or secondary symptoms. This practice has the sanction of Mr.

Hunter. I have several times seen it fail, perhaps because it was not adopted

sufiiciently early. The nitrate should be scraped to a point, and applied to every

part of the ulcer. This mode of treating chancres has been recently brought for-

ward by Ratier (Arch. Gen. de Med. xv. 47 ; and xvi. 62), as if it were new, and

as forming part of Bretonneau's ectrotic (ectrotica, sxnr^wo'xw, / abort,) method

of treating diseases!

The application of nitrate of silver to punctured ivounds is often attended with

most beneficial effects, as Mr. Higginbottom (Op. cit.) has fully proved. It pre-

vents or subdues inflammatory action in a very surprising manner. It is equally

adapted for poisoned as for simple wounds. To promote the healing of ulcers

it is a most valuable remedy. In large indolent ulcers, particularly those of a

fistulous or callous kind, it acts as a most efficient stimulant. To small ulcers it

may be applied so as to cause an eschar, and when at length this peals ofl^, the

sore is found to be healed. Mr. Higginbottom [Op. cit. p. 11), asserts that " in

every instance in which the eschar remains adherent from the first application, the

wound or ulcer over which it is formed invariably heals." Dry lint will, in

general, be found the best dressing for sores touched with the nitrate.

Nitrate of silver was proposed by Mr. Higginbottom as a topical remedy for

external inflammation. It may be applied with great advantage to subdue the

inflammatory action of erythema, of paronychia or whitlow, and of inflamed ab-

sorbents. In some cases it is merely necessary to blacken the cuticle; in others,

Mr. Higginbottom recommends it to be used so as to induce vesication. In ery-

sipelas nitrate of silver is used by many surgeons as a cautery both to the in-

flamed and the surrounding healthy parts. But I have so often seen the disease

continue its course as if nothing had been done that I have lost confidence in its

efllicacy. (See also some remarks by Velpeau, in Lo7id, Med. Gaz. Aug. 21,

1840, p. 828.) I have found tincture of iodine (see p. 241) much preferable.

Bretonneau and Serres (Arch. Gen. de Med. viii. 220 and 427), recommend
the cauterizatioti of variolous pustules by nitrate of silver, in order to cut short

their progress. It is principally useful as a means of preventing pitting, and
should be employed on the first or second day of the eruption. The solid caustic

is to be applied to each pustule after the apices have been removed. This ectrotic

m"fethod has also been employed in the treatment of shingles (herpes zoster) : in

one case the disease was cured in a few hours. (Arch. Gen. de Med. xviii. 439.)

Some good rules for its application have been laid down by Rayer. (Treatise on
Skin Diseases, by Willis, p. 260.)

In some diseases of the eye nitrate of silver is a most valuable remedial agent.

It is used in the solid state, in solution, and in ointment : the solution may be used

as a wash or injection, or applied by a camel's hair pencil. In deep ulcers of the

cornea a cone of the solid nitrate should be applied,—in superficial ones, a solu-

tion (of from 4 to 10 grains of the salt to an ounce of distilled water) may be em-
ployed. (Mackenzie, On the Diseases of tlie Eye, 2d edit. 578 ; also Velpeau,

Loud. Med. Gaz. Oct. 1839.) There is one drawback to the use of this substance

in ulcers of the cornea, as well as other affections of the eye : viz. the danger of

producing dark specks in the cornea, or of staining the conjunctiva (Jacob, Dublin
Hospital Reports^ v. 365) ; but this occurrence is certainly very rare. Velpeau
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(Op. supra cit. p. 107), has employed it in many hundred cases without ever
observing such an effect. In both acute and chronic ophthalmia, Mr. Guthrie
(Lond. Med. and Phys. Journ. Ix. 193; Ixi, 1) employs this salt in the form of
ointment (Arg. Nitr. gr. ij. ad gr. x. ; Liq. Plumbi Subacet. git. xv. ; Ung. Cetacei,

3j.) Of this he directs a portion (varying in size from a large pin's head to that

of a garden pea) to be introduced between the lids by the finger or a camel's hair

pencil. It causes more or less pain, which sometimes lasts only half an hour, at

others till next day. Warm anodyne fomentations are to be used ; and the appli-

cation of the ointment repeated every third day. In acute cases, two or three

applications will arrest the disease. With this treatment, blood-letting, and the

use of calomel and opium, are preceded or conjoined.* While many surgeons

hesitate to use nitrate of silver in the first stage of acute purulent ophthalmia, all

are agreed as to its value in the second stage of the disease, as well as in chronic

ophthalmia. Besides the diseases of the eye already mentioned, there are many
others in which the oculist finds this salt of the greatest service, as a caustic,

astringent, or stimulant.^

In inflammatory affections and ulcerations of the mucous membrane of the

mouth and fauces^ nitrate of silver is sometimes a most valuable application.

(Hunt, Lond, Med. Gaz. xiii. 194.) When the fibrinous exudation of croup

commences on the surface of the tonsils and arches of the palate, its farther pro-

gress may be stopped, according to Mr. Mackenzie, [Edinb. Med. and Surg.

Journ. xxiii. 294,) by,the application of a solution composed of a scruple of nitrate

of silver and an ounce of distilled water. The solid nitrate has been introduced

through an aperture in the trachea, and applied to ulcers on the inner surface of

the larynx, in a case of phthisis laryngea, with apparent benefit. (Listen, Ele-

7nents of Surgery^ part. ii. p. 256.)

In some forms of leucorrluBa the application of nitrate of silver, either in the

solid state or in solution, is attended with beneficial effects. This practice was
first recommended by Dr. Jewel. {Practical Observations on IxucorrhoRa^ 1830.)

It is, I believe, most successful in cases dependent on local irritation or subacute

inflammation, and not arising from constitutional debility. The solution may be

applied by a piece of lint or sponge, or may be injected by means of a syringe with

a curved pipe. Its strength must vary according to circumstances. Dr. Jewel

generally employed three grains of the nitrate to an ounce of water; but in the

Lock Hospital, solutions are sometimes used containing half a drachm or even two

scruples to the ounce. In some cases the solid nitrate has been applied to the

cervix uteri and vagina by means of a silver tube. In gonorrhcEa of the female

^

a solution of the nitrate of silver, or even this caustic in the solid state, has been

used with the best effects. It was first employed by Dr. Jewel, but subsequently,

and on a much more extended scale, by Dr. Hannay, {Lond. Med. Gaz. xx. 185,)

and without any injurious consequences. In many cases the discharge ceased,

never to return, in twenty-four hours. The fear of ill effects has prevented the

general adoption of this practice. In gonorrhoea of the male^ the introduction of a

bougie, smeared with an ointment of nitrate of silver, is, occasionally, a most effec-

tual cure: but the practice is dangerous. In one case I saw acute and nearly

fatal urethritis brought on by its employment. The patient was a dresser at one

of the London Hospitals, and had practised this mode of treatment in many in-

stances on the hospital patients with the happiest results. An aqueous solution of

the salt has been successfully used in chronic gonorrhoea. (Rogneta, Lancette

Francaise, Mar. 31, 1836.)

In fissured or excoriated nipples the application of the solid nitrate of silver is

of great service. It should be insinuated into all the chaps or cracks, and the

* For some judicious remarks on this practice, consult the article Ophthalmia, by Dr. Jacob, in the Cyclop, qf
Pract. Med. iii. 201.

a Vide Dr. M!icl<enzio's Treatise on Diseases of the Eye; and Mr. Ryall's paper, in the Trans, of the King and

Queens College of Phys. of Ireland, v. i.

'
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nipple afterwards washed with tepid milk and water. (Lond. Med. Gaz. v. 207 ;

xiv. 674, 719, and 754.)

The application of solid nitrate of silver is a most effectual remedy for the dif-

ferent forms o^ ponigo which affect the heads of children. The caustic should

be well rubbed into the parts. I have never known the practice to fail, or to

cause the loss of hair. Where the greater portion of the scalp is involved, the

different spots should be cauterized successively at intervals of some days : for, as

already mentioned, I have seen fever and delirium produced in a child from the

too extensive use of the remedy. In psoriasis the same medicine was found by

Dr. Graves [Lond. Med. Gaz. vii. 520.) most effectual. An aqueous solution

of the nitrate is also valuable as an astringent wash in other skin diseases, as im-

petigo. The solid nitrate is sometimes employed to stop the proi^ress of irrita-

tive or erysipelatous inflammation, by applying it in a circular form around, and

at a little distance from, the inflamed portion ; but I have frequently observed the

inflammation extend beyond the cauterized part. Mr. fligginboitom {Op. cit.)

reports favourably of the effects of applying the nitrate to burns Q.\-\d scalds ; and

his observations have been confirmed by those of Mr. Cox. (Land. Med. Gaz,
X. 687.)

In stj'ictures of the urethra and (Esophagus^ bougies armed with lunar caustic

in their points {the caustic or armed bougie) are occasionally employed with great

advantage, at least in urethral stricture. When the common bougie (cereolus

simplex) is formed, the point of it should be heated with a conical piercer, and
the caustic introduced while the composition is quite soft. The point of the bou-

gie should then be rubbed smooth on a piece of polished marble till no inequality

in the size of it appear. (Dr. Andrews, Observ. on the Applic. of Lunar Caus-

tic to Strictures^ 1807, p. 126.) Notwithstanding that the application of ni-

trate of silver to stricture of the urethra has been advocated by Mr. Hunter,

Sir E. Home, Mr. Wilson, Dr. Andrews, and others, it is now but little em-
ployed

;
yet oC its efllicacy and safety in many obstinate cases, where the simple

bougie fails, I am assured by repeated observation. It is commonly supposed

that it acts by burning or destroying the stricture : such is not the fact. It in-

duces some change in the vital actions of the part, which is followed by relaxa-

tion of the narrowed portion of the canal, but which change is as difficult to ex-

plain as is the subduction of external inflammatory action by the application of

this salt. Of the use of the caustic bougie in stricture of the oesophagus I have

no experience.

Administration.—Nitrate of silver may be exhibited in doses of one-sixth of a

grain, gradually increased to three or four grains, three limes a day. As before

mentioned. Dr. Powell has augmented the dose to fifteen grains. The usual

mode of administering it is in the form of pills made of bread-crumb ; but the

chloride of sodium, which this contains, renders it objectionable: some mild ve-

getable powder with mucilage is preferable. Common salt or salted foods should

not be taken either immediately before or after swallowing these pills. Dr.

Johnson [Essay on Morbid Sensibility of the Stomach and Bowels, 2d ed. p. 90.)

asserts "that there is no instance on record where the complexion has been af-

fected by the medicine when restricted to three months' administration." It is ad-

visable, however, not to continue the use of it beyond a month or six weeks at a

time.

For external use an aqueous solution is employed of strengths varying from a

quarter of a grain to two scruples, in an ounce of distilled water. The formula

for Mr. Guthrie's ointment has already been given.

Antidote.—The antidote for nitrate of silver is common salt [chloride of so-

dium). When this comes in contact with lunar caustic, nitrate of soda and chlo-

ride of silver is produced : the latter compound is, according to the experiments

of Orfila, (7b2;Jco/. Gen.) innocuous. The contents of the stomach should be
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removed, and the inflammatory symptoms combated by demulcents, blood-letting,

and the usual antiphlogistic means.
When the local use of nitrate of silver causes excessive pain, relief may be

gained by washing the parts with a solution of common salt. Pieces of caustic

have been left in the vagina and urethra without unpleasant consequences result-

ing. Injections of a solution of common salt are the best means of preventing

bad efTects.

To diminish the slate-coloured tint of the skin arising from nitrate of silver,

acids or the super-salts offer the most probable means of success. The external

and internal use of dilute nitric acid, or the internal employment of bitartrate of

potash, may be tried : the discolouration is said to have yielded to a steady course

of the last-mentioned substance. [United States DispeQisatory.)

1. LIPOR ARGENTI NITRATIS, L.; Solutio Argenti Nitratis, E. (Nitrate of Sil-

ver, 3j. [grs. 4U, E.;'\ Distilled Water, f 3j. [grs. 1600, E.'] Dissolve the nitrate

of silver in the water, and strain ; then, the access of light being prevented, keep

it in a well-closed vessel.)—This solution is employed as a test of chlorine, chlo-

rides, or hydrochloric acid, (see p. 226.)

3. SOLUTIO ARGENTI AMMONIATI, E.; Solution of Ammoniaco-Nitrate of Silver;

Hume''s Test for Arsenious Acid. (Nitrate of Silver, grs. xliv. ; Distilled Water
f3j.; Aqua Ammonice, a sufficiency. Dissolve the salt in the water, and add the

aqua ammonice gradually, and towards the end cautiously, till the precipitate at

first thrown down is very nearly, but not entirely, redissolved.)—Employed as a

very delicate test for arsenious acid (see p. 533).

a. Hair Dye.—A solution of nitrate of silver is one of the substances used to dye the hair

(see pp. 220 and 583.) •

y8. Indelible Marking Ink; Permanent Ink.—A solution of nitrate of silver, coloured by
sap-green, and thickened by mucilage, is used as a permanent ink for linen. The cloth is to

be moistened with a solution of carbonate of soda, and afterwards dried. The Ink is com-
posed of Nitrate of Silver, 9v.; Sap-green, 9j.; Powdered Gum, 5ij.; Distilled Water, f3j.

—

The Preparing Liquid consists of Carbonate of Soda, 3j.; Powdered Gum, 3iij.; Water, fSij.

Sometimes a solution of Ammonialed Nitrate of Silver, coloured and thickened as above, is

used for the ink. The advantage of it is that it does not require the use of the preparing

liquid.

3. ARGENTI CYAN'IDUM, i.—CYANIDE OF SILVER.

[Argenti Cyanuretum, U. S.—Cyanuret of Sjlver.]

History This compound, sometimes called Hydrocyanate, Cyanuret, or Cy-
anodide of Silver, or Argentum Zooti?iicum, has been studied by Scheele, Ittner,

and Gay-Lussac.
Preparation.—In the London Pharnjacopoeia it is directed to be prepared as

follows

:

Take of Nitrate of Silver, 3ij. and 3ij. ; Diluted Hydrocyanic Acid, Distilled Water, each Oj.

Dissolve the Nitrate of Silver in the Water, and add to them the diluted Hydrocyanic Acid, and
mix. Wash what is precipitated with distilled water, and dry it.

[Nitrate of Silver, fifteen drachms ; Hydrocyanic Acid, Distilled Water, each a pint. U. S.]

In this process one equivalent or 27 parts of hydrocyanic acid react on one
equivalent or 170 parts of nitrate of silver ; thereby generating one equivalent or

134 parts of cyanide of silver, and one equivalent or 9 parts of water, and setting

free one equivalent or 54 parts of nitric acid.

MATERIALS. rRODOCTS.

( J eq. JVitric Jlcid. . 54— 1 eq. Nitric Acid 54

1 eq. Nitrate Silver.- 170<1 eq. Oxycren 8 ——leq. Water 9
r 1 eq. Silver 108

eq. Hydrocy'c Acid^
\ J H' ^^Zfen. \ \ \^ *;;;;';:::::.-.::.l eq. Cyanide Silver _134

197 197 197
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Properties.—When first thrown down it is a curdy precipitate, which by dry-

ing becomes pulverulent. It is insipid, insoluble in water, but dissolves in caustic

ammonia. It is decomposed by hydrochloric and hydrosulphuric acid, both of
which develope with it hydrocyanic acid. It combines with other meiallic cya-
nides to form the argento-cyanidcs. By exposure to the atmosphere and solar

rays it assumes a violet tint. It is decomposed by mixture with neutral vegetable

substances. [Journ. dc Chim, Med. 2"'^^ Serie, iii. 407.)

Characteristics.—It is insoluble in cold nitric acid, but soluble in the boiling

acid. When carefully dried and then heated in a glass tube, it yields cyanogen
gas (which is readily known by its combustibility and the bluish-red colour of its

flame) and a residuum of metallic silver. The latter is recognised by the before-

mentioned tests for this metal.

Composition.—The following is the composition of this substance ;

—

Jitoms. Eq. Wt. Per Cent.

Silver 1 108 80-60

Cyanogen 1 26 19-40

Cyanide of Silver 1 134 100-CO

Physiological EfJ'ects and Uses.—T am unacquainted with any experiments
made to determine its effects on man and animals. Serre, of Montpellier, [Medico-
Chirurgical Review^ Juhj, 1840.) gave it in syphilitic maladies, in doses of one-

tenth and even one-eighth of a grain, without the least inconvenience. It has
been introduced into the London Pharmacopceia, at the suggestion of Mr. Everitt,

as a source of hydrocyanic acid (vide p. 384).

OTHER COMPOUNDS OP SIIiVER.

1. ARGENTI OXYDUM ;
Oxide of Silver.—This compound is precipitated from a solution of

nitrate of silver by lime water or liquor potassse. Its colour is grayish-brown. Its composi-
lion is 1 eq. silver 108, and 1 eq. oxygen 8 = 116. It was employed in medicine by Vans
Mons and Semenlini. More recently it has been used by Mr. Lane. (British and Foreign
Medical Revieic, Oct. 1841.) Internally it has been exhibited, in doses of half a grain, in epi-

leptic and gastralgic affections. In the form of ointment, composed of ten grains of oxide to a
drachm of lard, it has been applied to venereal sores, and to the urethral membrane, by means
of a bougie, in gonorrhoea. It does not possess the powerful chemical action of the nitrate of sil-

ver on the animal tissues.

2. ARGENTI CHLORIDUM,- Chloride of Silver.—It is thrown -down, in the form of a white
curdy precipitate,/rom a solution of nitrate of silver, by hydrochloric acid. Several of its pro-

perlies have been already described (see p. 226). It is composed of 1 eq. of Silver 108 and
1 eq. Chlorine 36 = 144. This, like the last-mentioned preparation of silver, was formerly
used in medicine, but fell into disuse. More recently its medicitial employment has been re-

commended, by Dr. Perry, (Ibid. 2nde Serie, iii. 408.) an American physician, in epilepsy, chro-
nic dysentery, and chronic diarrhoea.—Dose, three grains four or five times daily. Thirty grains
at one dose caused vomiting. Twelve grains administered daily for three months produced no
unpleasant symptoms.

Order XXL—MERCURY AND ITS COMPOUNDS.

1. HYDRARGYRUM, L.E.D. (U. S.)—MERCURY OR QUICKSILVER.

History.—No mention is made of quicksilver in the Old Testament ; nor does

Herodotus allude to it. From this we might infer that both the ancient Hebrews
and Egyptians were unacquainted with it. But we are told on the authority of

an Oriental writer, that the Egyptian magicians, in their attempts to imitate the

miracles of Moses, employed wands and cords containing mercury, which, under

VOL. I. 50
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the influence of the solar heat, imitated the motion of serpents. (D'Herbelot,

Bibliotheque Orient, art Mo2issa.) Both Aristotle and Theophrastus {De Lapi-
dibus.) mention "iVp/upoj 'Xy'^^S {Argentum liqiiidum) ; and the first of these

naturalists says that Dasdalus (who is supposed to have lived about 1300 years

before Christ) communicated a power of motion to a wooden Venus by pouring

quicksilver into it. We are also told that Daedalus was taught this art by the

priests of Memphis. Pliny [Hist. Nat. lib. xxxiii.) and Dioscorides (Lib, v. cap.

ex.) also speak of mercury, and the latter writer describes the method of obtain-

ing it from cinnabar.

Mercury was first employed medicinally by the Arabian physicians Avicenna
and Rhazes; but theyonly ventured to use it externally against vermin and cu-

taneous diseases. We are indebted to that renowned empiric Paracelsus for its

administration internally.

Synonymes.—The names by which this metal has been distinguished are nu-

merous. Some have reference to its silvery appearance and liquid form: as

'T(5pap7upo^, Hydrargyrus and Hydrargyrurii, (from "T^wp, Aqua^ and "Ap/upoj,

Silver) ; others to its mobility and liquidity, as well as its similarity to silver,

such as Argenium vivum, Aqua argentea. Aqua metallorum^ and Quicksilver.

It has been called Mercury, after the messenger of the gods, on account of its

volatility.

Natural History,—Mercury is comparatively a rare substance. It is found

in the. metallic stale, either pure {Native or Virgin Mercury), in the form of

globules, in the cavities or the other ores of this metal, or combined with silver

[Native Amalgam). Bisulphuret of mercury [Native Cinnabar) is the most

important of the quicksilver ores, since the metal of commerce is chiefly obtained

from it. The principal mines of it are those of Idria in Carniola, and Almaden
in Spain. The latter yielded 10,000 lbs. of cinnabar annually to Rome in the

time of Pliny. [Hist. Nat. xxxiii.) Protochloride of mercury [Mercurial Horn
Ore or Corrieous Mercury) is another of the ores of mercury. Traces of this

metal have also been met with in common salt, during its distillation with sul-

phuric acid, by Rouelle, Proust, Westrumb, and Wurzer. (Gmelin, Handh. d.

Chemie, i. 1282.)

Preparation.—The extraction of quicksilver is very simple. In some places

|ss in the Palatinate and the duchy of Deux-Ponts) the native cinnabar is mixed

with caustic lime, and distilled in iron retorts. In this process the lime abstracts

ihe sixlphur [form'mg sidphuret of calcium), and the disengaged mercury distils

over. Al Almaden the ore is roasted, by which the sulphur is converted into sul-

phurous acid, and the mercury volatilized. At Idria a modification of this pro-

cess is followed, (Dumas, IVaite de Ckimie, iv. 305:)

Commerce.—Quicksilver is imported in cylindrical, wrought-iron bottles (hold-

ing from 60 lbs. to 1 cwt.), the mouth of each being closed by ah iron screw;

and also in goat-skins, two or three times doubled. The quantities imported in

!he years 1827, 1830, and 1840, and the places from which the metal was brought

in the first two years, are thus stated in the Parliamentary Papers :*

1827. 1830. 1840,

Spain and the Balearic Islands 653,374 lbs 1,675,652 lbs. 1
Gibraltar 121,320" _ " I

Italy and Xhe Italian Islands 108,567" 331,416 " } 328,556 lbs.

883,261 " 2,007,068 " J

Properties.—At ordinary temperatures quicksilver is an odourless, tasteless,

liquid metal, having a whitish colour, like silver or tin. Its sp. gr. is 13-5 or

13-6. When intimately mixed with pulverulent or fatty bodies, it loses its liquid

character, and it is then said to be killed, extinguished, or mortified. When

' statement of the Imports and Exports for 1827 and 1830 ; and Trade List for 1840.
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cooled down to —38'66° F. it freezes, and crystallizes in needles and regular
oclohedrons. In this state it is ductile, malleable, and tenacious. At 662o F. it

boils, and produces an invisible elastic vapour, whose sp. gr. is 6-976. Mr. Fa-
raday^ has shown that at common temperatures, and even when the air is pre-

sent, mercury is always surrounded by a mercurial atmosphere; and, according
to Stronieyer, at from 140° F. to 160° F., mercury, when mixed with water, is

volatilized in considerable quantities. Chemists are not agreed as to the equiva-
lent, or atomic weight, of this metal. Thus Dr. Thomson assumes 100; Gmelin,
101 ; Berzelius and Graham, 101-43 ; Brande, 200 ; Turner and Phillips, 202. 1

shall adopt the latter.

Characteristics.—In its 7netallic or reguline state, mercury is distinguished by
its liquidity at common temperatures, and by its volatility. When invisible to

the naked eye, and in a finely divided state, it may be readily detected by the

white slain (called by workmen quickening) communicated to gold and silver.

Mercurial vapour may be detected by exposing gold or silver to its influence.

If mercury be in combination with other metals, and the tests now mentioned be
not applicable, we may dissolve the suspected substance in nitric acid, and pro-

ceed as for the mercurial salts. The mercurial compounds, when heated with

potash or soda, or their carbonates, yield globules of metallic mercury, which
may be recognised by the properties already described. Solutions of the mer-
curial salts, placed for some time in contact with a piece of bright copper, and
afterwards rubbed off with paper, leave a silvery stain behind, which disappears

when the copper is heated to redness. Those compounds which are of them-

selves insoluble in water may be dissolved by digesting them with nitric acid

;

and the copper test may then be applied. In this way the mercury contained in

calomel, vermilion, sulphate and iodide of mercury, may be readily recognised.

Sulphuretted hydrogen produces, with mercurial solutions, a black precipitate

{sulphuret ofmercury).

Solutions of the protosalts of mercury yield, with caustic potash or soda, a

gray or black precipitate {oxide of mercury) ; and, with iodide of potassium, a

greenish or yellow precipitate {iodide ofmercury).

Solutions o^ X\\Q persalts ofmercury yield, with caustic potash or soda, a yellow

or reddish precipitate {binoxide of mercury) ; and with iodide of potassium, a

scarlet one {biniodide of mercury).

Purity.—The purity of this metal is ascertained by its brilliancy and great

mobility. Mechanical impurities—such as adhering dirt or dust—are instantly

detected, and may be separated by straining through flannel, or by filtering

through a small hole in the apex of an inverted cone of paper. The presence of

lead, tin, zinc, or bismuth, may be suspected by the rapidity with which the metal

tarnishes in the air, and by its small parts tailing, instead of preserving a

spherical form. These impurities may be got rid of by distillation in an earthen

retort.

Totally dissipated in vapour by heat. Dissolved by diluted nitric acid. When boiled in hy-

drochloric acid, the acid, when cold, is not coloured, nor is any thing precipitated frotu it by

hydrosulphuric acid. Its specific gravity is 13-5. PA. Lond.
" Entirely sublimed by heat : a globule moved along a sheet of paper leaves no trail :

pure sulphuric acid agitated with it evaporates when heated, without leaving any residuum."

Ph. Ed.

Physiological Effects. 1. of Metallic Mercury, a. 0?i Vegetables.—Mer-

curial vapours are fatal to plants. (De CandoUe, Fhys. Veg. 1332.)

(3. On Animals.—From the experiments of Moulin [Pliilosophical Transac-

tions for 1691, No. 192.), Haighton (Beddoes, On Pulmonary Consumption.

1799.), Viborg (Quoted by Wibmer, Wirkung. d. Arzneim. iii. 88.), and Gas-

pard (Magendie, Journ. de Physiol, i.), it appears that when injected into the

» Quarterly Journal of Science, x. 354.
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veins, mercury collects in the small vessels of the neighbouring organs, and acts

as a mechanical irritant. Thus, if thrown into the jugular vein, peripneumonia

is excited ; and, on examination after death, little abscesses and tubercles have
been found in the lungs, in each of which was a globule of quicksilver as the

nucleus.

y. On Man.—Some difference of opinion exists as to the effects ofliquid mer-
cury ivhen sivallowed ; one party asserting that it is poisonous, another that it is

innocuous. The truth I believe to be this: so long as it retains the metallic state

it is inert ; but it sometimes combines with ox3'^gen in the alimentary canal, and
in this way acquires activity. Avicenna, Fallopius, and Brasavola, declared it

harmless ; Sue (^Mem. de la Facult. Med. d' Emidat. 4th year, p. 252.) states that

a patient took for a long time two pounds daily without injury; and I could refer

to the experience of many others who have seen it employed in obstructions of

the bowels, without proving noxious; but the fact is so generally known and ad-

milted, as to require no farther notice. In some instances, however, it has acted

powerfully, more especially where it has been retained in the bowels for a con-

siderable time; no doubt from becoming oxidized. Thus, {Miscell. Curiosa
Decur. 2»''a^ Ann. 6, 1688.) Zwinger states that four ounces brought on profuse

salivation four days after swallowing it. Laborde {Journ, de Med. i. 3.) also

tells us, that a man who retained seven ounces in his body for fourteen days, was
attacked with profuse salivation, ulceration of the mouth, and paralysis of the

extremities ; and other cases of a similar kind might be quoted.

Dr. Christison considers the question set at rest by the Berlin College of Phy-
sicians, and that the metal is innocuous.

Applied externally , liquid mercury has sometimes produced bad effects. Dr.
Scheele has related a fatal case, attended with salivation, brought on from wearing

at the breast during six years a leathern bag, containing a few drachms of liquid

mercury, as a prophylactic for itch and vermin. (Richter, Ausfuhr Arzneim.
Supplem. Bd. 615.)

The injurious effects of mercurial vapours, when inhaled or otherwise applied

to the body, have been long known. They are observed in water-gilders, look-

ing-glass silverers, barometer-makers, workmen employed in quicksilver mines,

and in others exposed to mercurial emanations. In most instances an affection

of the nervous system is brought on, and which is indicated by ihe shaking palsy

^

or tremblement mercuriel {tremor Tnercurialis), which is sometimes attended with

stammering [psellismus metallicus), vertigo, loss of memory, and other cerebral

disorders, which frequently terminate fatally. The first symptom of shaking

palsy is unsteadiness of the arm, succeeded by a kind of quivering of the muscles,

which increases until the movements become of a convulsive character. In all

the cases (about five or six in number) which have fallen under my notice, the

shaking ceased during sleep. I have not seen the least benefit obtained by
remedial means, although various modes of treatment were tried. This is not in

accordance with the experience of Dr. Christison, who says the tremors " are

cured easily though slowly." If the individual continue his business, other more
dangerous symptoms come on, such as delirium or epilepsy, or apoplexy (o^jo-

plexia mercurialis) ; and ultimately death takes place.

In some instances salivation, ulceration of the mouth, and haemoptysis, are

produced by the vapour of mercury. The following remarkable case is an in-

stance in point. In 1810, the Triumph man-of-war, and Phipps schooner, re-

ceived on board several tons of quicksilver, saved from the wreck of a vessel near

Cadiz. In consequence of the rotting of the bags the mercury escaped, and the

whole of the crews became more or less affected. In the space of three weeks
200 men were salivated, two died, and all the animals, cats, dogs, sheep, fowls,

a canary bird,—nay, even the rats, mice, and cockroaches, were destroyed. {Ed.
Med. and Surg. Journ. xxvi. 29.)

As metallic mercury in the liquid state is not active, it has been thought that
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mercurial vapour must also be inactive. Tlius, Dr. Christison thinks that the

activity of the emanations arises from the oxidation of the metal before it is inhaled.

I believe, however, with Buchner [Toxicologic), Orfila [Toxicol. Ghi.)-, and others,

that metallic mercury, in the finely divided state in which it must exist as vapour,

is itself poisonous.

a. Of Mercurial Compouuds.—Probably all the mercurial compounds are more
or less noxious. The only doubtful exception to this statement is in the case of

the sulphurets of this metal, which, according to Orfila [Arch. Gen. de Med. xix.

330.), are inert.

a. Local Effects.—For the most part, the local action of the mercurial com-
pounds may be regarded as alterative, and more or less irritant. Many of the

preparations (as the bichloride, the nitrates, &c.) are energetic caustics. The
protoxide and protochloride (calomel) are very slightly irritant only : indeed, Mr.

Annesley [Diseases of hidia.) asserts, from his experiments on dogs, and his

experience with it in the human subject, that the latter substance is the reverse of

an irritant ; in other words, that when applied to the gastro-intestinal membrane,
it diminishes its vascularity. But I suspect some error of observation here.

(S. Remote Effects.—In small and repeated doseSy the first obvious effect of mer-

curials is an increased activity in the secreting and exhaling apparatus. This is

particularly observed in the digestive organs; the quantity of intestinal mucus,

of bile, of saliva, of mucus of the mouth, and probably of pancreatic liquid, being

augmented. The alvine discharges become more liquid, and contain a larger pro-

portion of bile. The operation of the medicine does not stop here : the pulmonarj^

urino-geniial, and conjunctival membranes become moister, the urine is increased

in quantity, the catamenial discharge is sometimes brought on, the skin becomes

damper, and at the same time warmer; so that mercury seems to promote the

excretions generally. The absorbent or lymphatic system seems also to be stimu-

lated to increased activity; for we frequently observe that accumulations of fluids

in the shut sacs (as the pleura, the peritoneum, the arachnoid, and synovial mem-
branes,) diminish in quantity, and in some cases rapidly disappear, under the use

of mercury. At the same time, also, glandular swellings, enlargements, and indu-

rations of various kinds, are dispersed. (For some other observations respecting

{he liguefacient action of mercury, see p. 202.)

When our object is to obtain the sialogogue operation of mercurials, we give

them in somewhat larger doses. To a certain extent, the effects are the same as

those already mentioned, but more intense. Of all these secretions, none are so

uniformly and remarkably augmented as those of the mucous follicles of the mouth
and the salivary glands; and the increased secretion is accompanied with more or

less tenderness and inflammation of these parts ; the whole constituting what is

termed salivation or ptyalism [salivaiio, ptyalismi/s, sialismus). The first symp-
toms of this affection are slight tenderness and tumefaction of the gums, which
acquire a pale rose colour, except at the edges surrounding the teeth, where they

are deep red. Gradually the mouth becomes exceedingly sore, and the tongue

much swollen ; a coppery taste is perceived, and the breath acquires a remarkable
felidity. The salivary glands soon become tender and swollen ; the saliva and
mucus of the mouth flow abundantly, sometimes to the extent of several pints in

th'e twenty-four hours. During this state, the fat is rapidly absorbed, and the

patient becomes exceedingly emaciated. The blood, when drawn from a vein,

puts on the same appearance as it does in inflam«natory diseases.

The quantity of saliva and buccal mucus discharged by patients under the in-

fluence of mercury, varies according to the quantity of the medicine anployed, the

susceptibility of the patient, &c. Formerly, salivation was carried to a much
greater extent than it is at the present day. Thus Boerhaave [Aphorismi.) con-

sidered that a patient should spit three or four pounds in twenty-four hours; and
50*
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Turner (^Practical Dissertation on the Venereal Diseases. 1737.) says from two
to three quarts are " a good and sufficient discharge." Modern experience has

shown that all the good effects of mercurials may be gained by a very slight

affection of the mpulh. Several analyses have been made of saliva from patients

under the influence of mercury. Fourcroy, Thomson, Bostock, and Devergie,
failed to detect the least trace of mercury in it. But some other persons have
been more successful, as will be hereafter mentioned. The following are the

constituents of saliva during mercurial ptyalism, according to Dr. Thomson:

—

{Annal. of Phil. vi. 397.)

Coagulated Albumen 0-257

Mucus Willi a liltle Albumen 0-367

Chloride of Sodium 0090
Water. 99"28li

100000

It was an opal fluid, having a sp. gr. of 1-0038, and, by standing, deposited

flakes of coagulated albumen. The nitrates of lead and mercury produced copious

precipitates with it; but the ferrocyanide of potassium and the infusion of galls

had no effect on it. Dr. Bostock [Medico-CJlirurg. Trans, xiii. 73.) found the

saliva discharged under the influence of mercury to difl^er from that of the healthy

slate, in being less viscid, and in containing a substance analogous to coagulated

albumen,! such as it exists in the serum of the blood; so that it would seem the

mercurial action alters the secretion of the salivary glands, and makes it more
analogous to the exhaled fluids of the serous membranes.

1 have tested the urine of several patients in a profuse state of salivation, with-

out having detected a trace of albumen in it.

The effects of mercury hitherto described are such as are frequently produced

for the cure of diseases: but occasionally other phenomena present themselves in

individuals who have been subjected to the influence of this metal, and which have

been considered as constituting a peculiar malady, to which the name o^ mercurial

disease [morbus mercurialis^ hydrargyriasis seu hydrargyrosis^ cachexia mercu-
rialis, &;c.) has been given. ThQ pseudo-syphilis or cachexia syphiloidea of some
writers is supposed to be syphilis, more or less modified by the mercurial disease.

^

The following are the ill effects which have been ascribed to this metal, and which
Dieferich [Die Merkurialkrankheit. Leipzig, 1837.) regards as so many forms

of the gnercurial disease:

—

1. Mercurial Fever (Febris mercurialis, Dieter).—Under this name, Dicterich hiis included

two febrile states. One of these {Febris erethica ; f. salivosa) comes on a few days after the

use of large doses of mercury, and is characterized by great restlessness, dryness of the mouth,

headache, loss of appetjte, nausea, hot and dry skin, quick pulse, red gums, swollen tongue,

&c. : it usually terminates in a critical discharge, (as profuse salivation, purging or sweating,)

or an eruption makes its appearance. The affection which Mr. Pearson {Observations on the

Effects of various Articles of the Materia Medica, p. 131. Lond. 1800.) denominated mercurial

erethism {erethismus mercurialis), is regarded by Dicterich as an adynamic mercurial ^e\er {febris

adynamica). It is characterized by great depression of strength, a sense of anxiety about the

praecordia, frequent sighing, trembhng, partial or universal, a small quick pulse, sometimes vomit-

ing, a pale contracted countenance, a sense of coldness; but the tongue is seldom furred, nor are

the vital or natural functions much disordered. When these symptoms are present, a sudden and
violent exertion of the animal power will occasionally prove fatal.

2. Excessive Salivation {Piyalismus stomachalis mercurialis. Dieter. Stomatitis.)—I have

already noticed mercurial salivation as far as it is ever purposely induced for the cure ot dis-

eases. But it sometimes happens, either from the inordinate employment of mercury, or from
some peculiarity in the constitution of the patient, that the mouth becomes violently affected :

—

the gums are tumefied and ulcerated f the tongue is swollen to such an extent that it hangs

* For some interesting observations on the conversion of albumen into mucus by the action of alkalis and
various salts, see Brande, in the Phil. Trans, for 180i); Pearson in ditto, for 1810; Dr. B. G. Babbington, in

Ouy's Hospital Reports, vol. ii. ; Rnd Dr. G. Bird, in ditto, vol. iii.

a See some extraordinary cases of the combined effects of syphilis and mercury, in the Lancet for 1832-3, vol.

ii. p. 357.



MBBCURT. 595

out of (Iio mouth, incapacitating the patient from cither eating' or speaking ; the salivary glands

arc enlarged, most painful, and inflamed (parotitis mercurialis), and the saliva flows most copi-

ously from the mouth. In one instance sixteen pounds are said to have been evacuated in twenty-

four hours. In some cases tlic gums slough, the teeth loosen and drop out, and occasionally

necrosis of the alveolar process takes place. During this time the system becomes extremely

debilitated and emaciated ; and, if no intermission be given to the use of mercury, involuntary

actions of the muscular system come on, and the patient ultimately dies of of exhaustion. I have
repeatedly seen inflammation and ulceration of the mouth, and profuse salivation, induced by a
few grains of calomel or some other mercurial.

A very frequent consequence of excessive mercurial salivation, and the attendant ulceration and
sloughing, is contraction of the mucous membrane in the neighbourhood of the anterior arches of
the palate, whereby the patient is prevented from opening the mouth, except to a very slight extent.

I have met with several such cases. In one (that of a female) it followed the use of a few grains

of the blue pill, administered for a liver complaint. The patient remains unable to open her

mouth wider than half an inch. Several operations have been performed by different surgeons,

and the contracted parts freely divided, but the relief was only temporary. In another instance

(that of a child, four years of age) it was produced by a fevv grains of calomel. Though several

years have elapsed since, the patient is obliged to suck his food through the spaces left between
the jaws by the loss of the alveolar process.

Non.mcrcurial salivation.— Salivation is occasionally induced by other n)cdicinal agents, as

iodine (see p. 234), iodide of potassium, nitric acid (see p. 276), hydrocyanic acid (see p. 391),

arsenious acid (see p. 569), emetic tartar, the preparation of gold (see p. 576), and copper, fox-

glove, even opium, and castor oil. Moreover, salivation sometimes arises spontaneously. Of
this I have seen more than a dozen cases, mostly females. The greater number of them had not

(according to their own account) taken medicine of any kind for several months. Several

other cases of it are referred to by Dr. Christison {Treatise on Poisons, 3d ed. p. 380.) and by
Dr. Watson, {Land. Med. Gaz. Aug.6, 1841.) Occasionally the cause of it is obvious: thus

pregnancy, decayed teeth, sore throat, decomposing wool in the cars, «Slc. ; but in many instances

it cannot be detected.

It is sometimes a matter of considerable importance to distinguish the mercurial from the non-

mercurial ptyalism. The essential symptoms of salivation from mercury are tumefaction, ten-

derness, and infl'ammation of the salivary glands; sponginess, swelling, and inflammation of the

gums ; copious secretion and excretion of saliva ; remarkable fetor of breath (usually termed
mercurial fetor) ; brassy or coppery taste, and ton^ne generally swollen. These symptoms may
be followed by ulceration and sloughing. But all the same phenomena may exist when no mer-

cury has been taken. Even the so-called mercurial fetor of the breath is not a peculiar effect of

this metal.

But the disease which is most likely to be mista,ken for the effects of mercury, is gangrene of

the mouth, commonly called Cancrum Oris.^ This usually, but not invariably, occurs in chil-

dren. It consists of ulceration, followed by gangrene, of the inside of the cheek or lips, and is

attended with a copious secretion of offensive saliva. Mercurial ptyalism may sometimes be

distinguished from cancrum oris by the peculiar odour of the breath and the salivation preceding

the ulceration and sloughing; and by the gums, salivary glands, and tongue, being tumefied and
inflamed. But these symptoms are by no means to be relied on, as they may also attend can-

crurh ori« ; and it must be admitted, therefore, that the two affections closely resemble each other.'

The following is a remarkable case of gangrene of the mouth occurring in the adult, and simulat-

ing the eflfects of mercury :

—

A man affected with rheumatism, sent to a surgeon for advice, who, without seeing him, pre-

scribed some pills, one of which was to be taken thrice daily. At the end of the week, his rheu-

matism not being relieved, he sent his wife again to the surgeon, who ordered the pills to be
repealed. Another week elapsed, when the patient requested Mr. W. H. Coward, surgeon, of

the New North Road, Hoxton, to see him, to whom I am indebted for part of the particulars

of this case. Mr. Coward found his patient with the following symptoms : fever, great pros-

tration of strength, sore throat ; rheumatic pains in the wrists, profuse ptyalism, more than a
pint of saliva being discharged per hour, with the breath having the " mercurial" odour; and
on the inner surface of the right cheek a foul ulcer. He ascribed his present condition to

the pills, as he had no sore mouth until after taking them. On cutting one of the pills, it

was observed to have a light-brown colour, and the odour of opium ; hence it was supposed
they were composed of calomel and opium. Purgatives, tonics, and gargles of the chloride

of soda, were used without avail, and after some days, Mr. Coward requested me to see the

patient. I found him in the following condition : right side of the face swollen and slightly

red, gums swollen, red, and ulcerated, breath horribly offensive, its odour not distinguishable

from that called mercurial ; on the inner side of the cheek, near the orifice of the parotid duct,

1 See an excellent account of this disease, by Dr. H. Green, in Costello's Ctjclopmdia of Practical Surgery,

vol. i.

a In the London Medical Gazette, Aug. 28, 1840, is the report of an inquest held on the body of a child who died

of cancrum oris, but whose death was alleged to have been caused by mercury.
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there was a slough about the size of a sixpenny piece; salivation most profuse; in fact the

saliva flowed in a continued stream from his moulh ; over the body were observed a few pcle-

chiae. Coupling this man's condition with what I may call the "moral" circumstances of
the case, I concluded that these symptoms arose from the use of mercury, Nolvvithslanding-

the means employed, the man became worse, the sloughing gradually increased unlil the

whole of the right cheek became involved, and in about a week from my first visiting him ho
died.

A day or two before his death, I called upon the surgeon who had prescribed the pills, to tell

him of the dangerous condition of the patient, arising, as I then thought, from the use of mer-
cury. He assured me that the pills contained the Dover's powder only, and not an atom of any
mercurial preparation. These pills he kept ready prepared, as he was in the habit of prescribing

them frequently. To prove the correctness of his statement, he called his assistant, who made
and dispensed the pills, and showed me his day-book, in which was contained this patient's pre-

scription. Furthermore, on comparing the pills which were already prepared with those taken
by the patient, they were found to be identical.

3. Mercurial purging (Diarrhoea mercurialis).—Violent purging is a very frequent conse-

quence of the use of mercury. It is frequently attended with griping, and sometimes with san-

guineous evacuations. In some cases there is fulness of the left hypochondrium, burning pain
and tenderness of the region of the pancreas, and the evacuations are frothy, whitish, tough, and
often greenish, at least in the commencement, from the intermixed bile. These symptoms may
fairly be referred to an affection of the pancreas, analogousto that of the salivary glands. Dieterich

{Op. cit.) terms it ptyalismus pancreaticus mercurialis (diarr/iosa salivalis, sialorrhcea alvina,

pytaiismus abdominalis.

4. UnoRRHCEA MERCURIALIS.—Exccssivc sccrction of urine, from the use of mercury, is very rare.

Two cases are recorded by Schlichting. (Ephemerid, A.C. L., Nuremburgte, 1748, tom. viii., Obs.
viii. p. 25, quoted by Dieterich, op. cit.)

5. HiDROSis MERCURIALIS.—Profusc sweating is another occasional eff*ect of mercury.

6. Skin DISEASES.—Several forms of skin diseases, both acute and chronic, have been regarded
as part of the ill effects of mercury.

St. Eczema mercuriale, Pearson
;
{Erythema mercuriale, Spens and Mullins ; Lepra mercu-

rialis, Stokes and Moriarty; Hydrargyria, Alley, Rayer; Erysipelas mercuriale, Cullericr,

Lagneau ; Spilosis mercurialis, Schmalz.)—This disease appears occasionally during the pro-

gress of a mercurial course. Some writers have frequently met with it:—Thus, Alley {Ohserv.

on the Hydrargyria, 1810.) saw forty-three cases in ten years, and of this number eight ter-

minated fatally. Rayer confesses, that in twenty years he never saw but three instances of
it. I have seen only two cases of it. The disease consists of innumerable, minute and pel-

lucid vesicles, which have been mistaken for piipulae. These give the appearance of a diff'used

redness to the skin, and a sensation of roughness to the touch. Sometimes it is preceded and
attended by febrile disorder. In two or three days the vesicles attain the size of a pin's head,

and the included serum becomes opaque and_ milky. It soon extends over the body, and is

accompanied by tumefaction, tenderness, and itching. It usually terminates by desquama-
tion : but in some cases a copious discharge takes place from the excoriated and tender sur-

face ; and when this ceases, the epidermis comes off" in large flakes : in some instances the

hair and nails fall off" and the eyes and eyebrows become entirely denuded. There is usually

some aff"ection of the respiratory organs, indicated by dry cough and tightness of the praj-

cordia.

0. Miliaria mercurialis.—A miliary eruption has been observed by both Peter Frank and
Dieterich, apparently as a consequence of the use of mercury.

y. Chronic sJdn diseases (Herpes, Psydracia, and Impetigo). — These are doubtful conse-

quences of the use of mercury. They have occurred after the employment of this metal ; but

considerable doubt exists, as to whether they ought lobe regarded as the effect of the remedy,

or of the disease for which they have been exhibited, or of some other condition of system.

Herpes prcsputialis has been ascribed, by Mr. Pearson, to the previous use of mercury (Bate-

man's Pract. Synopsis of Cutaneous Diseases, 6th ed.), and his opinion has been adopted by
Dieterich (Op. cit.) ; but it certainly now and then occurs, when no mercury has been exhi-

bited. The Psydracia mercurialis and Impetigo mercurialis of Dieterich are still more doubtful

eflfects of mercury.

7. Inflammation or Congestion of the Eye, Fauces, and Periosteum, have been ascribed

by some writers to the use of mercury ; but by others the power of this agent to produce these

diseases is denied. That they have followed the use of mercury cannot be doubted, but post

hoc is not ergo propter hoc. Dieterich regards the maladies referred to as states of congestion,

not of inflammation; and, therefore, calls them Symphoreses (from <rvfA<pcp>i<riSj an accumu-
lation).

The inflammation of the conjunctiva (conjunctivitis mercurialis; sijmphoresis conjunctiva

oculi mercurialis, Dieterich), ascribed by Von Ammon {Rust's Magazine, 1830.) to liie use of

mercury, should probably be referred to some other cause. He says it is characterized by a
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lilac tint around tlic cornea; that it sometimes precedes salivation, disappearing wlien this is

cstalilislicd, and is cornmonly regarded as a catarrlial synjplom.

This mercurial iritis (iritis mercurinlis ; symphoresis ireog mercurialis. Dieter.; iritis rheu-

maiicomercurialis, Jaeger), described by Mr. Travers, (Surgical Essays, i. 59), was, in all pro-

bability, an iritis arising from some other cause than mercury. (Mackenzie, On Diseases of
the Eye, 2d cd. p. 496.)

The so-called mercurial retinitis (symphoresis retince oculi mercurialis, Dieter.), may be ex-

plained in the same way.

An inflammation of the fauces sometimes occurs after the use of mercury (angina mercurialis ;

sympfioresis faucium mercurialis. Dieter). It may come on in five or six days aOcr the use of

mercury, and assume an acute form, with a tendency to slough (Colle?, Pract. Observ. on the

Vener. Disease, p. 45) ; or it may appear after the employment of mercury for five or six weeks,

and lake on a chronic form. (Dieterich, op. cit. 273.)

Inllamination of the bone or periosteum, and the consequent production of nodes {symphoresig

periosiei mercurialis. Dieter.), has been ascribed to mercury. But the disease is rarely or never

seen after the use of this mineral, except when it has been given for the cure of a venereal affec-

tion, to which, in fact, it ought with more propriety to be referred. (Mr. Lawrence, Ltct. on

Surg, in Med. Gaz. v. 805 ; Colles, op. cit. p. 189.)

8. Hypertrophies {Hypertrophies, Dieter).—Enlargement of the inguinal, axillary, and mesen-

teric glands {adenophyma inguiruile mercuriale ; ad. axillnre mere; ad. meseraicum mere.

Dieter.), as well as of some of the secreting glands, viz. the parotid glands, the pancreas, the

testicles, and liver {adenophyma parotideum mere; ad. pancreaticum mere; ad, testiculi mere.;

hepatophyma mere), and condyloma and ganglion {condyloma et ganglion mercuriale. Dieter.),

have been ascribed by some (Mathias, op. cit.; and Dieterich, op. cit.) to the use of mercury, but,

as I believe, on insufficient grounds.

9. Ux-cERATioN AND Sloughing.—Ulceration of the mouth is a well-known effect of mercury.
Ulceration of the throat is likewise a consequence of the use of this mineral {mercurial ulcerated

throat, Mathias; mercurial sore throat, Bacot.), {Med. Gaz. iii. 312.) Sloughing of the same
parts may also be induced. It is well known that venereal sores (especially those called phage-

denic) at times assume a sloughing disposition, in consequence of the improper use of mercury.'

Ulceration of the fibrous membranes {ulcus membranes JibroscB mercuriale, and absorbent glands

{ulcus glandulorum mercuriale) has been ascribed to the use of mercury. (Dieterich, op. cit. p.

37G.)

10. Neuroses mercuriai.es.—Various symptoms, indicating a disordered condition of the ner-

vous system, are met with in persons who have been exposed to the baneful influence of mercury

:

such as wandering pains {neuralgia mercurialis), a tremulous condition of the muscular system
{tremor mercurialis), sometimes accompanied with stammering {psellismus metallicus), and occa-

sionally terminating in paralysis {paralysis mercurialis), epilepsy, or apoplexy {apoplexia mercu-
rialis). To these Dieterich {Op. cit.) adds asthma {asthma mercurialis), of which he only saw
one case, amaurosis {amaurosis mercurialis), and hypochondriasis {hypochondriasis mercurialis).

Of these, the best known is the shaking palsy {tremor mercurialis : iremblement mercuriel), a
remarkable affection which occurs among workmen exposed to the action of the vapour of mer-
cury, such as miners, gilders, barometer-makers, looking-glass silverers, «&c. The first symptom
of it is unsteadiness of the arm, succeeded by a kind of quivering of the muscles, which increases

until the movements become of a convulsive character. In all the cases which I have seen, the

movements were suspended during sleep.

11. Cachexia {Cachexia mercurialis).— This condition is characterized by disorder of the

digestive organs, loss of appetite, wasting, incapability of much exertion, with increased secretion

from all the organs, especially from the salivary glands."

The foregoing are the most important of the ill effects ascribed to the use of

mercury. As I have already stated, some of them ought probably to be referred

to other causes, and not to the use of this mineral ; but as doubt must necessarily

be entertained on this point, I have thought it more advisable to mention them.

The student will find some pertinent observations concerning thewn, in a paper by
Dr. Musgrave [Edinb. Med. and Surg. Journ. vol. xxviii.), and in Dr. Currie's

pamphlet.

3

In excessive doses: acute poisoning.—When large doses of some of the soluble

salts of mercury have been swallowed, gastro-enteritis is produced. The patient

« Sir A. Cooper, Zectwres 071 Surgery, in Lancet, iv. 42; Carmichael, On Venereal Diseases, p. 165, et seq.

2<1 ed.
a Mr. Tiavers (Farther Inquiry concerning Constitutional Irritation, p. 87), says mercurial cachexia is cha-

racterized " by irriiable circulation, extreme pallor and emaciation, an acute and rapid hectic, and an almost
invariable termination in phthisis."

a Examination of the Prejudice commonly entertained against Mercury.
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complains of an acrid styptic taste in the mouth, and a feeling of burning and
tightness in the throat ; the face is usually flushed and sometimes swelled, violent

vomiting and purging (frequently of bloody matters) soon come on, the vomiting
being increased by every thing taken into the stomach : oftentimes there is irrita-

tion of the urinary passages, and sometimes even suppression of the urine; the

pulse is small, frequent, and contracted; the respiration difficult; the extremities

cold. In some cases salivation is produced : this seldom comes on during the

first 24 hours; and is seldom delayed beyond the fourth day. Towards the ter-

mination of the case, some indications of disorder of the cerebrospinal system
come on, such as slight drowsiness or stupor, or even coma ; tremors and iwitch-

ings of the muscles, and sometimes even violent convulsions ; in some cases para-

plegia. These symptoms terminate in death. Post-mortem examination disco-

vers inflammation (and its consequences) of the gastro-inteslinal membrane.
Theory of the Action of Mercury.—There are many disputed points con-

nected with the action of mercurials, which it will be convenient to examine under

this head.

1. Absorption of Mercury.—By the external or internal use of mercury, this

metal becomes absorbed (in what state has not been ascertained), and is subse-

quently either deposited in some of the solids of the body, or thrown out of the

system by some of the excretories.

The accuracy of this statement is proved by the following facts

:

ot. Mercury has been detected in the blood by Zeller, Buchner, Schubarth (Quoted by Christison,

On Poisons, 3d ed. p. 366.), Colson {Arch. Gin. xii. 68.) and Dieterich. {Op. cit.) It appears to

be in such intimate combination witli this vital fluid that it cannot be recognised by the ordinary

tests. Destructive distillation is, in most cases, necessary for its detection.

. /3. Mercury has been found in the secretions, viz., in the perspiration, the saliva, the gastro-in-

teslinal secretion, the bile, the urine, and the fluid of ulcers. (Christison, Colson, and Dieterich,

op. cit.) The blackening' of the skin, mentioned both by Harrold (Meckel's Archiv. iii. 532.) and
Rigby {Land. Med. Rep. April, 1837.) as having occurred in consequence of the use of mercury
subsequent to tlie employment of sulphur, establishes the existence of mercury in the cutaneous

transpiration. The sulphur and the mercury were thrown out of the system by the skin,

and immediately they were out of the sphere of the vital powers, they entered into union and

formed the black sulphuret of mercury, which was deposited on the integument in a pulverulent

form.

y. Mercury has been found in the reguline state in the organic solids, viz., in the bones, brain,

synovial capsules, the pleura, the humours of the eye, the cellular tissue, the lungs, &c.* In what
part of the system reduction is ctFccled, has not been made out.

2. The constitutional effects ofmercury are consequences of its absorption.—For,

in the first place, mercurials affect the general system to whatever part of the

body they be applied, whether to the mucous membranes, the cutaneous system,

or the cellular tissue, or injected into the veins. Secondly., the action of mercu-

rials on the system is assisted by the use of blood-letting and emetics;—agents

-

which promote absorption. Thirdly, when mercurials are administered by the

stomach, and excite purging, they rarely aflTect the general system, apparently in

consequence of the function of absorption being suspended.

3. After absorption., mercury effects changes in the qualities of the blood, and
in the action oftke wlwle organism., but especially the apparatus oforganic life.—
Soon after salivation has been established, the blood exhibits an inflammatory

crust. At a later period its colour deepens, and its coagulability is diminished:

the proportion of clot, and therefore of fibrin, to serum becomes smaller. " The
formation of albumen and mucus," says Dieterich {Op. cit. 80.), "sinks to that

of serum; the whole organic formation of the patient is less consistent and cohe-

sive." The same authority also tells, that under the influence of mercury the

electrical condition of the blood changes from the negative (healthy) state to that

Christison, op. cit.; Wibmer, Wirkung d. Arznetm, iii. 85; Colson and Dieterich, op. cit.
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of positive. According to Dr. Farre,* it diminishes the number of red globules

of the blood. The evacuations from all the secreting and exhaling organs, espe-

cially from the mucous follicles and salivary glands, is much increased. The
secretion of bile is also promoted. Dr. Wilson Philip (On tJi£ Influence of Mi-

nute Doses of Mercury, p. 14.) says, " nnercury has a specific operation on the

liver,—a power not merely of exciting its functions, but of correcting the various

derangements of that functimi in a way which it does not possess with respect

to any other organ, and which no other medicine possesses with respect to the

liver." I confess I am not acquainted with any facts warranting this broad asser-

tion. The purgative effects of mercury arise partly from the increased secretion

of bile, and partly from the stimulus given to the mucous lining of the alimentary

tube ; more particularly to its follicular apparatus. The nervous system appears

also to be specifically affected by mercurials. This is to be inferred partly from

the effects produced in those who are subjected to the vapours of this metal, such

as the shaking palsy, &c., and partly from the efl^ects of the soluble salts, when

given in enormous doses. The heart and lungs are, in some cases, remarkably

aflfected. This was particularly observed by Sir Benjamin Brodie [Pkil. Trans.

for 1812.) in his experiments on animals with corrosive sublimate; as also by

Smith, Orfila, and Gaspard. The aff^ection of the urinary organs in poisoning

by corrosive sublimate is also not to be overlooked.

4. Tfie nature of the influence exercised by mercury aver the organism has

been a fertile source of discussion. One class of writers has regarded it as me-

chanical, a second as chemical, a third as dynamical.

A. Mechanical hypothesis.—Astrnc (De Morb. Ven. ii. 149.) and Barry {Medical TransactionSy

i. 25.) fancied that mercury acted by its weight, its divisibility, and its mobility; and thus get-

ting into the blood, separated its globules, rendered it more fluid and fit for secretion, made the

lymph thinner, and overcame any existing obstructions.

0. Chemical hypotheses.—Some have advocated the chemical operation of mercurials, and

have endeavoured to explain their curative powers in the venereal disease by reference to their

chemical properties, but without success. Thus Mitie, Pressavin (Quoted by Richter, Au8-

fiihr. Arzneim. iv. 305.), and Swediaur {Practical Observations on Venereal Complaints.), as-

sumed that mercury acted chemically on the syphilitic poison, as acids and alkalis do on each

other ; while Girtanner {Abhandl. u. d. Vener. Krankh.) supposed that the efficacy of mercu-

rials depended on the oxygen they contain. To both hypotlieses the same objection applies

:

if they were true, the larger the quantity of mercury used, the more eff'ectually would the

venereal disease be cured. Now this is not found to be the case. Dr. Cullcn ( Treat, of the

Mat. Med. ii. 446.) endeavoured to account for the action of mercury on the salivary glands,

in preference to other organs, by assuming that it has a particular disposition to unite with

ammoniacal sails, with which it passes off by the various excretions ; and as the saliva was
supposed to contain more of these salts than other secretions, he thus accounted for the larger

quantity of mercury which passed off by these glands, and which, being in this way applied to

the excretories, occasioned salivation. But the whole hypothesis falls to the ground when it is

known that mercury has no " particular disposition" to unite with the ammoniacal salts ; and
that even if it had, other secretions arc as abundantly supplied with these salts as the saliva.

Dr. John Murray substituted another hypothesis, but equally objectionable :—mercury, says he,

cannot pass off by the urine, because of the phosphoric acid contained in this fluid, and which
would form, with- the mercury, an insoluble compound. It must, therefore, be thrown out of the

system by other secretions, particularly by saliva, which facilitates this transmission by the

affinity which the muriatic acid, the soda, and the ammonia of the secretion, have for the oxide

of mercury, and by which a compound soluble in water is formed. The answer to this hypo-

thesis is, that mercury is thrown out of the system by the urine, and probably in larger quantity

than by the saliva; secondly, the saliva also contains phosphalic salts, according to Tiedemann
and Gmelin.

y. Dynamical hypotheses.—Some writers have principally directed their attention to the

quality of the effects induced by mercury, and have termed this mineral stimulant, sedative,

both stimulant and sedative, tonic or alterative. Those who assume mercury to be a stimulant

or excitant are not agreed as to whether one or more parts or the whole system are stimulated,

' Ferguson's Essays on the Diseases of fVomen, part i. p. 216.—" A full plethoric woman, of a purple red com-
plexion, consulted inc," says Dr. Farre, " for ha;inorrhage from the stomach, depending on engorgement, with-
out organic disease. I gave her mercury, and in six weeks blanched her as white as a lily."
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and if particular parts, what these are. Thus Hecker fixes on the lympliatic system, Schone
on the arterial capillary system, Rcil on the nerves. (^Richter, op. cit. v. 306.) Tlie simple
answer to all of them is, that other stimulants are not capable of producing the same effects

on the constitution as mercury ; nay, are frequently hurtful in the very cases in which this

metal is beneficial.

On the other hand, Conradi, Bertele, and Horn (Quoted by Richter, op. cit. v. 307.), consi-

dered it to be a weakening agent or sedative. Hence those who adopt this hypothesis must
assume that the diseases in which mercury is beneficial ar^ of a phlogistic or hypersthenic
character ; and that syphilis, therefore, is of this kind,—an explanation not at all salisfuctory,

nor consistent with facts. Of late years the sedative operation of some of the mercurial pre-

parations (calomel and mercurial ointment) has been assumed (particularl}' by our country-
men practising in the East), from the circumstance that these agents allay vomiting and
diarrhoea in yellow fever, cholera, and other dangerous diseases. But even admitting that

mercurials do produce these efFecls, this is hardly a sufficient ground for denominating them
sedatives.

Some think that mercurials, in small or moderate doses, are stimulants, but in excessive doses,

sedatives ; and that this sedative operation is common to all substances when employed in large

cjuantities. This is the opinion of Dr. Wilson Philip. (Op. cit.)

Dr. Murray (Syst. of Mat. Med.) calls mercury a tonic; Vogt (Pharmakodynamik.) terms it

an alterative resolvent; Sundelin {Heilmittellehre.) places it among the resolvent alteratives,

under the designation of liquefacient (uer/^usstg-e/irfe). Mr. Hunter {Treatise on the Venereal
Disease.) accounts for its beneficial eff'ects in syphilis, by saying it produces an irritation of a
different kind to that caused by the venereal disease, and that it counteracts the latter by de-

stroying the diseased action of the living parts.

Uses. 1. Of Metallic Mercury.—Liquid mercury has been used as a chemical

agent, to dissolve silver coins which may have been swallowed; and as a mechari'

ical agent to remove obstructions of the bowels : for example, intus-susception, or

intestinal invagination. But neither theory nor experience seem favourable to

its use; for in the greater number of cases the intus-susception is progressive

—

that is, the superior portion of the gut is insinuated into the lower portion, and,

therefore, the pressure of the metal on the sides of the intestine cannot give relief;

and even in cases of retrograde intus-susception,—that is, where the lower portion

of the bowels passes into the upper, mercury, instead of pressing the intus-

suscepted portion back, might push it farther on, by getting into the angle of re-

flection between the containing and inverted gut.* Lastly^ water, which had been

boiled with mercury {aqua w^rcurialis cocta), was at one time used as an anthel-

mintic; but if the metal be pure, the water takes up no appreciable quantity of it.

Moreover, it would appear that mercury has no particular anthelmintic powers:

for persons who were salivated have not been freed from their worms, and Scopoli

very frequently found ascarides in the workers of the quicksilver mines of Idria.

(Bremser, sur les Vers Intest. 421.)

Administration.—When taken internally, it has been administered in various

doses, from an ounce to a pound or more.

2. Of the Preparations of Mercury.—As crrkifies ov emetics, mercurials are

never resorted to now, though formerly the subsulphate was used for these pur-

poses.

As alteratives, they are given in small doses in various chronic diseases ; such,

for example, as dyspepsia, gout, chronic skin diseases, scrofula, &c. Calomel is

said to be less beneficial as an alterative than blue pill, on account of its more
irritating action on the bowels. The hydrargyrum cum cretd is an excellent

alterative, esf)ecially for children.

Certain preparations of mercury (as blue pill, calomel, and the hydrargyrum
cum cretd) are employed as purgatives. They promote secretion from the mu-
cous follicles of the intestines, from the liver, and the pancreas. They are

rarely, however, used alone ; being, in general, either combined with, or followed

by, other cathartics (as jalap, senna, colocynth, or the saline purgatives). Thus

* Hunter, TVansactwns qfa Societyfor the Improvement qf Medical and Ckirurgical Knowledge, i. 103.
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it is a common practice to exhibit a blue pill or calomel at night, and an aperient

draught the following morning, the object being to allow the pill to remain as long

as possible in the bowels, in order that it may the more effectually act on the liver.

Mercurial purgatives are administered for various purposes; sometimes as anlhel-

mintics, sometimes to assist in evacuating the contents of the alimentary canal ;

but more commonly with the view of promoting the secretions, particularly of the

liver, or of producing counter-irritation, and thereby of relieving affections of other

organs, as the skin or head.

The great value of mercurials is experienced when they are given as sialogogues.

Formerly it was supposed that the beneficial eflects of mercury were proportionate

to the degree of ptyalism, and thus to eradicate particular affections, it was thought

necessary to cause the evacuation of a given quantity of saliva. "I have heard,"

says Dr. Wilson Philip {Op. cit. p. 19.), "the late Dr. Monro, of Edinburgh,

slate the quantity of saliva which must be discharged daily, to eradicate particular

affections." Modern experience has proved the incorrectness of this notion; and

we now rarely find it necessary to excite a high degree of salivation ; indeed, fre-

quently it would be prejudicial; but we sometimes find it requisite to keep up this

effect for several weeks, particularly in diseases of a chronic character.

«. Production of sore mouth and salivation.—One of the most efficacious methods of putting

the system under the influence o( mercury, \s friction with the unguentum liydrargyri ; but the

troublesome and unpleasant nature of the process is a strong objection to it in practice, more
especially in venereal diseases, in which patients usually desire secrecy. Full directions for its

employment will be given hereafter. (Vide Ung. Hydrargyri.) In the year 1779, Mr. Clare'

proposed a new method of causing salivation by friction, and which consists in rubbing two or

three grains of calomel, or of the protoxide of mercury, on the inner surface of the cheeks and
gums. It is said that the metal quickly becomes absorbed, and causes salivation ; and if care be

taken not to swallow the saliva, diarrhoea does not occur. Notwithstanding that Hunter, Cruik-

shank, and others, have tried this plan, and reported favourably of if, and that it ia free from
the objections made to the use of mercurial ointment, it has never been a popular remedy.
Fumigation, as a means of affecting the general system, is an old method of treating venereal

diseases. Turner (On the Venereal Disease.) employed for this purpose cinnabar; Lelouette

(Nouvelle Melhode de trailer les Malad. Vener. 1776.) calomel ; and the late Mr. Abernethy
{Surgical and Physiological Essays.) the protoxide. Mr. Colles {Op. cit. p. 58.) has frequently

seen fumigation fail in exciting salivation. He says, an easy mode of fumigating any part is

by using mercurial candles (composed of cinnabar or oxide of mercury mixed with melted
wax, with a wick, and burnt under a curved glass funnel). Baume used mercurial pediluvia

to excite salivation, composed of half a grain of corrosive sublimate dissolved in a pint of dis-

tilled water; and in a solution of this strength the patient immersed his feet for the space of two
hours: several objections, however, exist to the practice, which has been rarely followed. Upon
the whole, the most convenient method of producing salivation is by the internal use of mercurials,

particularly of those preparations which are mild in their local action, as blue pill, calomel, and
the hydrargyrum cum cretd.

fi. Treatment before and during salivation.—Formerly, the use of mercurials was preceded

by antiphlogistic measures, such as blood-letting, purging, warm bathing, and low diet; but

they are now rarely resorted to, though useful, by facilitating absorption. Mr. Colles (Prac-
tical Observations on the Venereal Disease, p. 28.) thinks that these preparatory measures have
been improperly omitted, and that the want of them has, of late years, contributed to bring

this valuable remedy into much disrepute—in which opinion I am disposed to join him. Oc-
casionally great difficulty is experienced in affecting the mouth—a circumstance which may
arise from the irritable condition of the bowels: and when this is the case, inunction should

be resorted to or opium or vegetable astringents conjoined. Sometimes, however, the system
appears insusceptible to the influence of mercury; and this may arise from idiosyncrasy, or

from the presence of some disease, particularly fever. Emetics and blood-letting are useful

ij:i these cases, as they promote absorption ; and as the influence of the former depends on the

state of nausea produced, tartar emetic will be the best vomit, since it is the most powerful

nauseant. Varying the mode of administering the mercury will also sometimes facilitate its

operation on the system : thus, if it have been employed internally, inunction should be tried,

and vice versa.

During the time that the patient's mouth is sore, he should, if possible, confine himself to the

house, use warm clothing, avoid exposure to cold, take light but nourishing food, and regulate

» Essay on the Cure of .abscesses by Caustic ; also, a J^ew Method qf introducing Mercury into the Circulation.

1779.

VOL. I. 61
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llie state of his stomach and bowels. Mr. Hunter thought that during' a mercurial course tho
manner of living need not be altered ; but Mr. Colles {Op. cit. p. 34.) has properly, I thinks
objected to this. If the discharge become excessive, or ulceration of the gums take place, the

farther use of mercury is of course to be stopped; and, in order to moderate the eflect already
produced, the patient should be freely exposed to a cold but dry air, use purgatives and opium,
and wash his mouth with some astringent and stimulating liquid. I have generally employed,
as a gargle, a solution of the chloride of soda or of lime; but in the absence of these, a solution

of alum, or of sulphate of copper, may be used. Dr. Watson (Lond. Med. Gaz. Dec. 25, 1840.)
observes that " when the flow of saliva, and the soreness of the gums, form the chief part of the
grievance, 1 have found nothing so generally useful as a gargle made uf brandy and water, in
the proportion of one part of brandy to four or five of water." With regard to internal remedies,
I have no confidence in any as having a specific power of stopping salivation ; though iodine,

sulphur, nitre, and other substances, have been strongly recommended. Sometimes sulphate of
quinia is administered with advantage.

y. Accidents during salivation.— Occasionally, during salivation, certain effects result fromi

mercury, which are in no way necessary or useful, in a therapeutical point of view : on the con-

trary, some of them are highly prejudicial. Thus, sometimes, excessive salivation, with ulcera.

tion of the gums, takes place, as already noticed : not unfrequently gastro-intestinal irritation

(or actual inflammation) comes on, and which may require the suspension of the use of mercury,
or its employment by way of inunction, or its combination with opium or vegetable astringents.

I have already noticed fever, eczema mercuriale, mercurial erethism of Pearson, «&;.c., as other

occasionaLeifects. In feeble and irritable habits, mercury sometimes disposes sores to slough.

Occasionally, a kind of metastasis of the mercurial irritation is observed: thus, swallowing
a large quantity of cold water, or exposing the body to cold and moisture, has caused a tem-
porary cessation of salivation, attended with violent pains or convulsions, or great irritability of
stomach.

<f. Curative action of salivation.—Though no surgeon ascribes the curative action of mercury
to the salivation, yet, without this effect, the curative influence is not usually observed. Hence,
though the one cannot be considered to stand to the other in the relation of cause and effect,

yet the two are usually contemporaneous; so that when we fail to induce some affections of the

mouth, we do not observe the beneficial efi^ects of mercury. (On this subject consult Colles, op.

cit. p. 31.)

\

Having offered these general remarks on salivation as a remedial agenl, I pro-

ceed to notice its use in particular diseases.*

a. Fever.— It has been said that salivation diminishes the susceptibility to the

contagion of fever, whether common or specific; but that it is not an absolute

preventive, is shown by the fact, that patients under the full influence of mercury

have caught fever and died of it, as will be found noticed by my friend. Dr.

Clutterbuck, in his Inquiry into the Seat and Nature of Fever. I have several

times used mercurials as sialogogues in fever; I believe, for the most part, with

^ The following are Dr. Farre's rules for the exhibition of mercury, (Ferguson, op. supra cit. p. 220.):—

" I. Never to give mercury when there is an idiosyncrasy against it." The following case is illustrative of
the danger of neglecting this advice:—
" A patient of Mr. G.'e, of the Borough, desired him never to give her any mercury, as that drug was a poison

to her whole family, to which he, without arguing the point, at once assented. In Mr. G."s absence, the late

Mr. C. was consulted as to some trifling disorder of the bowels, and, not knowinc the peculiarity of his patient's

constitution, prescribed two grains of calomel. The next morning the lady showed the prescription to Mr. C,
saying that she was sure she had taken mercury, as she felt it in her mouth. In a few hours ptyaiism ensued

;

in consequence of which slie lost her teeth, her jaw exfoliated, and she ultimately, after a succession of ail-

ments, died, in about two years."

"2. Mercury should be used in all active congestions—pyrexia, phlogosis. phlegmon, ophthalmia, strabismus,

cynanche laryngea, cynanche trachealis, pneumonia, and all inflammatory diseases. In the adhesive stages of

dysentery, in the phlegmasije, where there is inflammation with power, in tetanus, hemiplegia, paraplegia,

neuralgia, in their states of active congestion.

"3. Mercury is hurtful, or doubtful—in the malignant or asthenic forms of pyrexia, where there is low deli-

rium ; but in phrenitis, and in that peculiar form of it, the coup de soleil, it is most effectual. It is hurtful in

tetanus from punctured wound, and in all cases of irritable disease.

"In idiopathic iritis, it is as effectual as bark in ague; but in the traumatic it is injurious, as it interferes

with the closing of the vessels by adhesive inflammation : hence in all hcemorrhage, where the orifices of ves-

sels require to be closed, it is hurtful.

" In the hemiplegia of lesion, in asthenic paraplegia, in the neuralgia of irritation, it is bad. Poor Pember-

ton was three times salivated for tic douloureux, and three times the worse for it.

" It is hurtful in the inveterate forms of scrofulous ophthalmia, though useful in the early stage. It is bad

in the amaurosis of depletion.

" It is useful in puerperal peritonitis, and hurtful in the typhoid form of it ; as also in the ulcerative stage

of dysentery.

" In general, it is doubtful in the suppurative stages of inflammation, and in all erysipelatous and erythe-

matous inflammations, or those tending to gangrene. It is hurtful in all cases of pure asthenia from deficiency

of red blood."
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advantage. I have only used Ihem when there was some marked local defcrmi-

nation or inflammatory condition. I have seen several fatal cases of fever in

which mercurials were used prorusely, without having any efl'ect on the mouth;

but in other instances, in which the mouth became affected, recovery took place.

My experience, therefore, agrees with that of Dr. Copland, [Diet, of Pract. Med.
i. 929.) namely, that death, after salivation has been established, is very rare.

Whether the recovery was the consequence of the mercurial action, or the sali-

vation the result of the mitigation of the disorder, as Dr. Bancroft [On Yellow

Fever.) and Dr. Graves [Lond. Med. Gaz. xx. 147.) assert, cannot be positively

proved, though I think the first more probable. Dr. Graves [Op. cit.) declares

the use of mercury in fever to be both injudicious and unnecessary, unless inflam-

mation of some organ be set up. In this opinion I cannot agree with him. Dr.

Macartney [Treatise on Injlammation^ p. 162.) on the other hand, says, " In no

single instance have I known it [mercury] fail in arresting the progress of the

disease, provided the fever be not combined with visceral affections, or character-

ized from the beginning with unusual prostration of strength." The great indis-

position of the system, in fever, to take on the mercurial action, is frequently a

most annoying circumstance. It may sometimes be overcome by the employ-

ment of mercuriala both internally and externally. Mr. Lempriere, [Pract.

Observ. on Diseases of the Army of Jamaica.) who practised in Jamaica, finding

that calomel was often exhibited in immense quantities, without exciting any

apparent action, was induced to employ corrosive sublimate in doses of the eighth

part of a grain, with the addition of ten drops of laudanum, and this quantity

was repeated every hour until some affection of the mouth was observed, or until

the more alarming symptoms had considerably abated.

The beneficial influence of mercurials has been more particularly experienced

in the fevers of warm climates, especially those of the East Indies.^ It has been

said by several writers, ^ that in the yellow fever of the West Indies its beneficial

ofTocio arc not cquully oviJeiii.

/5. hiflammation.—Of late years various forms of inflammation have been
most successfully combated by the use of mercury. Hence this mineral is termed
an antiphlogistic. We are principally indebted to Dr. Hamilton (Duncan's Med.
Comm. vol. ix.). Dr. Yeates '(Duncan's Ann. ofMed. vol. vii.), Dr. Wright [Med.
Facts and Observ. vol. vii.), and Rambach [Dissert. Usus Mercurii in Morb.
Inflamm. 1794.), for its introduction into use in this form of disease. It is prin-

cipally valuable in adhesive inflammation, to stop, control, or prevent the effusion

of coagulable lymph. On the other hand it may prove injurious in erythematous,
scrofulous, malignant, and gangrenous inflammation, as well as in inflammation

accompanied with debility or great irritability of the nervous system. Its curative

power is not satisfactorily accounted for by the equalization of the circulation, the

augmentation of the secretions, or the increased activity of' the absorbents caused
by mercury (see p. 202).

Mercury is not equally serviceable in all inflammations. The nature of the

tissue, the structure of the organ affected, and the quality or kind of inflammation,

are points of considerable importance as affecting its use.

Thus it appears that inflammations of membranous tissues are those princi-

pally benefited by a mercurial plan of treatment ; and more especially those in

which there is a tendency to the exudation of coagulable lymph or of serous fluid

—as meningitis, pleuritis, pericarditis, and peritonitis (particularly of puerperal

women). In inflammation of the lining membrane of the air-tube, but more
especially in croup, or, as it is sometimes termed, plastic inflammation of the

larynx, mercury is one of our most valuable remedies ; and as this disease is one

' Johnson, On Diseases of Tropical Climates, pp. 32, OG, 97, 122, &c. &c., 3d ed. ; Anneslev, On the Diseases of
/rtrfirt. p. 3!)l,2dcd.

3 Johnson, op. cit. p 37; Bancroft, On Yellow Fever; Musgrave, Ediiib. Med. and Surg. Journ. x.xviii. 40.
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which terminates rapidly, no time should be lost in getting a sufficient quantity of
mercury into the system. Calomel is usually employed : but when the bowels
are very irritable, the hydrargyrum cum cretd, or even the mercurial inunction,

may be restored to. In inflammation of the tunics of the eye, particularly iritis,

mercury (next to blood-letting) is the only remedy on which much confidence can
be placed ; and we use it not merely with a view of putting a stop to the inflam-

matory action, but also in order to cause the absorption of the effused lymph.

^

In inflammation of the synovial membranes, mercury has been employed, and in

some cases with manifest advantage. In dysentery, mercury has been extensively

used, especially in warm climates. By some, calomel has been employed merely
as a purgative (Jackson, Ballingall, Bampfield, and Annesley) ; by others, to

produce its sialogogue effects (Johnson and Cunningham).
The structure of the organ influences the effect of mercury : at least it is well

known that this mineral is more beneficial in inflammation of certain organs
(especially those of a glandular structure, as the liver) than of others ,• and we
refer it to some peculiarity in the structure of the part affected. In hepatitis of
either temperate or tropical climates (particularly of the latter) mercury is advan-
tageously employed.'' Blood-letting, however, should be premised, particularly in

the disease as usually met with in this country. In peripneumonia, more espe-

cially when hepatization has taken place, the best effects have sometimes resulted

from its use; of course after the employment of blood-letting. When hepatiza-

tion has taken place. Dr. Davies [Lectures on Diseases ofthe Lungs, &c. p. 191.)
recommends the use of blue pill and opium. In inflammation of the substance of
the brain, also, mercury may be advantageously resorted to, after the usual
depletives.

The nature or quality of the inflammation also influences the effects, and
thereby, the uses of mercury. Thus, in syphilitic inflammation, mercurials are
of the greatest utility; less so in rheumatic inflammation; still less in scrofulous;
and most decidedly objeclioiial^lc in caijucious ur auvjibulio diaoasco. Xhc iruai-

ment of rheumatism by calomel and opium was proposed by Dr. Hamilton (Op.

cit.), and has found many supporters {Vide Dr. Hope, Lond. Med. Gaz. xix.

815.); and, undoubtedly, when the febrile action does not run too high, or when
the pericardium becomes affected, calomel and opium, preceded by blood-letting,

will be found serviceable. It appears to be best adapted to the fibrous or diffuse

form of the disease, and to fail in the synovial. (Dr. Macleod, Lond.. Med. Gaz.
xxi. 3(3l.) The scrofulous habit is for the most part unfavourable to the use of

mercury given as a sialogogue, but there are cases in which it is not only admis-

sible but serviceable—as scrofulous ophthalmia, when of an acute kind. In all

maladies of a malignant character (as cancers, fungoid disease, 6z;c.) mercurials

are highly objectionable.

y. Venereal diseases.—It was formerly the opinion of surgeons that the symp-

toms of venereal diseases were progressive, and never disappeared until mercury

was administered ; but it has, of late years, been clearly proved that this notion

is erroneous : and we are indebted to some of our army surgeons—namely, to

Messrs. Ferguson, Rose, Guthrie [Med. Chirurg. Trans, vols. iv. and viii.),

Hennen [Military Surgery.), and Bacot [On Syphilis, 1821.), and to Dr. Thorn-

son [Ed. Med. and Surg. Journ. x'w.)—for showing that the venereal disease,

in all its forms, may be cured without an atom of mercury. Moreover, it is fully

established by the experience of almost every surgeon, that while in some in-

stances mercury exercises a beneficial influence hardly to be observed with re-

spect to any other disease or any other remedy, yet, that in some cases it acts

most injuriously ; and it is generally supposed that many of the bad venereal cases

' Lawrence, Lectures c.t Diseases of the Eye, in Lancet, vol. x. p. 198; Mackenzie, On Diseases of the Eye,
ed. pp. 389, 3!t4, SOU.

a Sir James MGrigor, Medical Sketches; Johnson, On Tropical Climates; Annesley, On Diseases of India.
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formerly met with arose, in great part, from the improper use of mercury. It is

a point, therefore, of considerable importance, to determine what cases are best

adapted for a mercurial, and what for a non-mercurial, method of treatment; for,

in admitting the j^ossibility of a cure without this agent, it is not to be inferred

that the method is either eligible or expedient ; nay, the very persons who have
proved the possibility, admit that in some cases this mineral, given so as to ex-

cite moderate salivation, is advisable. One fact is, I think, tolerably well esta-

blished— viz. that the cure of venereal diseases without the aid of mercury is much
slower and less secure against relapses than by a mercurial treatment. {Vide

Colles, Practical Observations on the Vrpiereal Disease, p. 316.) It is not easy

to lay down rules to guide us in the selection of the one or the other of these me-

thods of treatment. Mr. Carmichael (On Venereal Diseases, 2d ed. 1825.) relies

principally on the eruption, and, next to this, on the appearance of the primary

ulcer ; and of the four forms of the venereal disease which he has described,

namely, ihe papular, ihe jjustular, {he phagedenic, and the scaly, full courses of

mercury are required, he says, in one only—namely, the scaly; in which the

primary sore is the Hunterian chancre or callous, ulcer, and the eruption partakes

of the characters of lepra or psoriasis. But it has been satisfactorily proved by

experiments made in the military hospitals, that even this scaly form of the dis-

ease may get well without mercury ; and, on the other hand, in the pustular and
papular forms, mercury is often a most valuable agent. Hennen, Rose, Guthrie,

and Thomson, advise the employment of moderate quantities of mercury when-
ever the disease does not readily subside under the use of ordinary methods of

treatment. But unless some special circumstances contra-indicatctho use of mer-

cury, it is, I think, advisable to affect the mouth slightly in most forms of the disease.

The circumstances which deserve attention, as affecting the use of mercury,

are numerous. The following are the principal :

—

ita.. Scrofula.—Some of the worst and most intractable forms of venereal disease occur in scro-

fulous subjects; and in such, mercury is in general prejudicial. I have seen numerous instances

of its injurious effects. One case which fell under my notice was that of a medical student,

who, after three years' sufTering, died ; having been made much worse on two occasions by what

I conceived to be the improper use of mercury, once by his own act, and a second time by the

advice of the surgeon of his family. Mr. Colles {Op. cit. p. 236.), however, denies the baneful

influence of mercury in scrofula, and advises its use for liie cure of syphilis in. scrofulous sub-

jects ; but he admits that the profession generally entertain a contrary opinion.

^^. Condition of Ihe primary ulcer.—Another point deserving attention, in deciding on the

use of mercury, is the condition of the primary sore: if it be much inflamed, or of an irritable

nature—if it be of the kind called phagedenic, or at all disposed to slough—mercury must be

most carefully avoided, as it increases the disposition to sloughing. In one case that fell under

my notice, a gentleman lost his penis by the improper use of mercury, under the circumstances

just mentioned.

yy. Extreme dehility icith hectic fever.—This condition is usually believed to contra-indicale the

employment of mercury. But Mr. Colles {Op. cit. p. 206.) asserts, " that a patient affected with
secondary symptoms, even thougii extremely attenuated, and, as it were, melting away under the

etFects of iiectic, can with perfect safety and advantage at once commence a course of mercury;

by which not only shall his venereal symptoms be removed, but at the same time his general

health be reestablished."

S. Cholera.—Writers on the spasmodic cholera, both of this country and of

India, speak for the most part favourably of the effects of mercury, especially in

the form of calomel. I may refer to the works of Drs. Johnson, Venables, and

Hamett, and of Messrs. Annesley, Orton, and Searle, for proof. I have met with

no writers who attribute ill effects to it. Unfortunately, those who advocate its

use are not agreed as to the dose, or frequency of repetition : some advising it as

a purgative; some as a sedative, in combination with opium ; others, lastly, using

it as a sialogogue. It is deserving of especial notice, that when salivation takes

place, the patient in general recovers. Dr. Griffin [Land. Med. Gaz. xxi. p.

882.), however, has shown that this is not invariably the case. (For farther in-

formation on the use of mercurials in cholera, vide Hydrargyri Chloridum,)

£. Dropsy,—in this disease mercurials mav do either good or harm. Thus
51*
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when the dropsical effusion depends on inflammalion,they may be employed with

the best effects, as when hydrocephalus arises from meningitis, or hydrothorax

from pleuritis. When ascites is occasioned by an enlarged liver, which com-
presses the vena portsc, and thereby gives rise to eff'usion, mercurials are some-

times beneficial. On the contrary, when dropsy occurs in old subjects, and when
it depends on, or is accompanied by, general debility, salivation is almost always
hurtful. In granular degeneration of the kidney, characterized by an albuminous
condition of the urine, its use is highly objectionable. It is of no service to the

primary disorder, while its effect on the mouth is often very violent and uncon-

trollable. When the effusion arises from mechanical causes not removable by
mercury, as obliteration of any of the venous trunks, or pressure of malignant

tumours, salivation is injurious. Occasionally, dropsical eff'usion takes place

without any appreciable cause, and then, of course, if mercury be employed, it

must be in part on speculation. In such cases calomel is not unfrequently em-
ployed in combination with squills or fox-glove.

^. In chronic diseases of the viscera, especially those arising from or connected

with inflammation, mercury is frequently serviceable. Thus, in enlargement or

induration of the liver, in hepatization of the lungs, &;c. In those diseases com-
monly termed malignant, as cancer and fungus haematodes, and also in diseases

of a non-malignant character, but occurring in debilitated subjects, mercurials,

given so as to excite salivation, are objectionable.

y\. In chronic diseases of the nervous system.—Mercury has been recommended
in paralysis, and on some occasions has proved exceedingly efficacious. I have
seen hemiplegia, with impaired vision and hearing, headache, and cramps of the

extremities, recover under the use of mercury, after blood-letting, purgatives, &c.,

had failed. The patient (a young man) was kept under the influence of the medi-

cine for two months. Mr. Colles (Op. cit. p. 327.) has likewise found it most efli-

cacious in paralysis. In tetanus, mania, epilepsy, hysteria, tic douloureux, and
other affections of the nervous system, mercury has been used with occasional

benefit.

The foregoing are some of the most important diseases against which mercu-

rials have been successfully administered as sialogogues.

HYDRARGYRUM PURIFICATUM, D. Purified Mercury. (Take of Mercury, 5^a;

parts. Let four parts slowly distil.)—The characters of pure mercury have been

already stated (p. 591). As found in commerce, mercury is usually very pure,

and, therefore, the process of purification directed by the Dublin College is unne-

cessary. By means of a common fire, mercury may be readily distilled in an
earthen retort, to which a curved earthen tube, dipping into water, is adapted. A
wash-hand basin containing water answers as a receiver. The whole of the mer-

cury may be drawn over. The object of the process is to separate this metal

from lead, tin, zinc, and other metals with which it may be contaminated.

2. HYDRARGYRUM CUM CRE'TA, L. E. D. (U. S.)—MERCURY WITH CHALK.

History.—This compound (called also Mercurius alcalisalus, or JEthiops

absorbens) is first mentioned, I believe, by Burton, in 1738.

Preparation.—All the British Colleges give directions for its preparation.

T\\Q London College directs us to take of Mercury, 3iij. ; Prepared Chalk, 3v. Rub them
together until globules are no longer visible. The directions of the Edinburgh College are simi-

lar. [Also those of the U. S. Pharmacopceia.]

The Dublin College orders it to be prepared like Hydrargyrum cum Magnesia, except that pre-

cipitated carbonate of lime is to be employed in the place of carbonate of magnesia.

[To make this preparation rapidly, and at the same time to obviate the necessity

of prolonged trituration, Dr. David Stewart has proposed the addition of resin to

the mercury, and its after removal by alcohol. His formula is the following :

—

Take of mercury, gviij. ; resin, gvj.; prepared chalk, 3v. ; alcohol, q. s. Rub
the mercury with the resin for three hours, add the chalk and triturate one hour

;
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transfer the powder to a glass jar; heat it with two pints of alcohol ;
pour ofTihe

solution of resin, and replace it with half a pint of alcohol ; repeat the washing

until the resin is removed ; and dry the powder on bibulous paper ; when perfectly

dry, mix it intimately in a mortar. Three hours are sufficient to make a prepa-

tion in which the globules are not visible with a very powerful lens. (Am. Journ.

of Pharm. vol. xv. p. 162.)]

If this powder be digested in acetic acid, the lime of the chalk is dissolved, and

the carbonic acid escapes ; but the greater part, if not the whole of the mercury,

is insoluble in the acid, and hence it is not in the state of protoxide. If examined

hy a lens, the residuum is found to consist of min-ute separate globules, which

readily whiten silver and gold, showing they are in the metallic state. Hence it

is probable that the quicksilver is mechanically divided only.

Properties and Characteristics.—It is a grayish powder, which effervesces

on the addition of acetic acid, yielding a solution of lime, which may be distin-

guished by the tests for the calcareous salts already mentioned. By digestion in

nitric acid, we obtain a solution known to contain mercury by^the characters al-

ready detailed for the mercurial preparations generally. By heat the mercury is

volatilized, leaving the chalk.

Part is evaporated by heat: what remains is colourless, and totally soluble in acetic acid with

effervescence : this solution is not coloured by hydrosuiphuric acid. These substances can scarcely

be so diligently triturated as that no globules shall be visible. Ph. Lond.

Composition.—It consists of three parts of Mercury and five o^ Chalk.

Physiological Effects—It is an exceedingly mild but valuable mercurial. In

full doses it acts as a gentle laxative, promoting the secretion of bile and intes-

tinal mucus, hut sometimes creating a little sickness. The chalk renders it anta-

cid. By repeated use it occasions the constitutional effects of mercury already

described.

Uses.— It is avaluable remedy in sypldlis infantum. It is frequently employ-

ed to promote and improve the secretions of the liver, pancreas, and bowels, in

various disordered conditions of the digestive organs, accompanied by clay-coloured

stools or purging. In strumous affections of children (especially enlarged mesen-

teric glands), and other chronic maladies, it is administered with great advantage

as an alterative.

Administration.—To adylts it is given in doses of from five grains to a scru-

ple, or half a drachm. It should be given in the form of powder. Pills made of

it, and allowed to become hard, present internally large globules of mercury.

This arises from the contraction of the substance used to form the pill mass, by
which the minute globules are squeezed out and coalesce. For children the dose

is two or three grains. Rhubarb, carbonate of soda, or, in some cases, Dover's

powder, may be conjoined with it.

2. HYDRARGYRUM CUM MAGNE'SIA, D.—MERCURY WITH MAGNESIA.

The Dublin Pharmacopoeia gives the following directions for the preparation of
this compound :

—

Take of purified Mercury; Manna, of each, two parts; Carbonate of Magnesia, one part.
Rub the Mercury with the Manna in an earthenware mortar, adding a few drops of water, that

the mixture may have the consistency of a sirup, and that the metallic globules, by continued
trituration, may disappear ; then add, still triturating, an eighlh part of Carbonate of Magnesia.
To the whole, thoroughly mixed, add of warm water sixteen parts, and let the mixture bestirred;
then let it rests and as soon as the sediment has subsided, let the liquor be decanted ; repeat the
washing again, and a third time, that the manna may be completely washed off; then mix with
the sediment, whilst moist, the remainder of the Carbonate of Magnesia. Lastly, let the powder
be dried on bibulous paper.

The manna is employed to effect the minute division of the mercury. By the
water subsequently employed the manna is got rid of. The effects, uses, and
doses of this preparation, are similar to those of Hydrargyrum cum Cretd,
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3. PIL'ULiE HYDRAR GYRI, L. E. D. (U. S.)—PILLS OF MERCURY.

HisTOKY.—The oldest formula for mercurial pills is that of Barbarossa (at one
time admiral of the Turkish fleet, and afterwards governor or king of Algiers),

and which was communicated by him to Francis the First, king of Franconia,
who made it public. The common name for this preparation is Blue Pill^ or

Pilula Ccerulea.

Preparation—The following are the directions of the British Colleges for the

preparation of these pills :

—

Take of Mercury, 3ij.; [two parts, E.;] Confection of Red Roses, 3iij.
;
[three parts, E.;]

Liquorice Root, powdered [Extract of Liquorice, reduced lo fine powder, D.,] 3j. [one part, E.]

Rub the mercury with the confection until globules can no longer be seen ; then, the Liquorice

being added, beat the whole together until incorporated. [Divide the mass into five-grain pills,

[Take of Mercury, an ounce; Confection of Roses, an ounce and a half; Liquorice Roof, in

powder, half an ounce. Rub the Mercury with the confection till the globules disappear; then

add the Liquorice root and beat the whole into a mass, lo be divided into four hundred and eighty

pills.

The officinal pill is three grains.]

The friction is usually effected by steam power. By trituration the metal is

reduced to a finely-divided state, and becomes intimately mixed with the confec-

tion and liquorice powder.

Properties.— It is a soft mass, of a convenient consistence for making into

pills, and has a dark blue colour. When rubbed on paper or glass, it ought lo

present no globules; but applied to gold it communicates a silvery stain.

Composition.—Three grains of this pill contain one grain of mercury.

Impurity.—If any sulphuric acid should have been added to the confection to

brighten its colour, some subsulphale of mercury will be formed—a compound
which possesses very energetic properties.

Physiological Effects.—In full doses (as from five to fifteen grains) it fre-

quently acts as a purgative. In small doses it is alterative, and, by repetition,

produces the before-mentioned constitutional effects of mercurials.

Uses.—The practice of giving a blue pill at night, and a senna draught the

following morning, has become somewhat popular, in consequence of its being

recommended by the late Mr. Abernethy, in various disorders of the chylopoietic

viscera. As an alterative, in doses of two or three grains, blue pill is frequently

resorted to. Lastly, it is one of the best internal' agents for exciting salivation,

in the various diseases for which mercury is adapted.

Administration.—The usual mode of exhibiting it is in the form of pill, in the

doses already mentioned; but it may also be administered when suspended in a

thick mucilaginous liquid. If the object be to excite salivation, we may give five

grains in the morning, and from five to ten in the evening ; and to prevent purging,

opium may be conjoined.

4. UNGUEN'TUM HYDRAR'GYRI, E. Z?.—OINTMENT OF MERCURY.
(Unguentum Hydrargyri fortius, L.)

History.—Mercurial ointment was known to, and employed by, the ancient

Arabian physicians—for example, Abhenguefilh, Rhazes, and Avicenna : so that

it has been in use certainly 1000 yeah. However, Gilbertus Anglicus, who lived

about the commencement of the thirteenth century, was the first who gave a de-

tailed account of the method of extinguishing mercury by fatty matters. Besides

its more common appellation of Mercurial Ointment, it was formerly termed Blue
or Neapolitan Ointment.

Preparation.—The following are the directions for preparing it :

—

Take of Mercury, lb. ij. ; Lard, 3xxiij. ; Suet, 3j. First rub the mercury with the Suet and a

little of the Lard until globules can no longer be seen ; then add that which is let\ of the Lard,

and mix. L. E. (U. S.)—The Dublin College uses equal parts of Purified Mercury and Prepared

Hog's Lard.—The Edinburgh College observes that " This ointment is not well prepared so long

as metallic globules may be seen in it with a magnifier of four powers."
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To promote the extinction of the mercury, the metal should be previously tri-

turated with some old mercurial ointment. Rancid lard also assists the extinction

of the globules.

The mercury is in a finely-divided metallic state. Guibourt [Pharm. Rai-
sonnee^ ii. 140.) states, that by digesting ether on mercurial ointment, the fatty

matter may be dissolved, and liquid mercury obtained in equal weight to that used

in mnkingjthe ointment. Mr. Donovan, however, thinks that part of the mercury
attracts oxygen, and that the oxide thus formed unites with the fatty matter. I

have seen no satisfactory explanation of the efficacy of old mercurial ointment in

extinguishing the mercury; Guibourt offers the following:—By trituration, both

lard and mercury assume oppositely electrical states, the lard becoming negative,

the mercury positive ; these states, he supposes, determine a more intimate mix-

ture of the particles, and a greater division of the mercury. Now rancid lard

and old mercurial ointment, having attracted oxygen from the air, more readily

take on the negative condition, and hence their efficacy in promoting the extinc-

tion of the mercurial globules. Guibourt also asserts, that mortars of marble or

wood are better adapted for making this ointment than those of metal, on account

of their power of conducting electricity being less.

Properties.—It is an unctuous fatty body of a bluish gray colour, and if pro-

perly prepared, gives no traces of globules when rubbed on paper, and examined
by a magnifier of four powers ; but when rubbed on gold, it quickens it. More-
over, if examined by a powerful microscope, innumerable globules are observed.

1 found the sp. gr. of a sample, obtained from Apothecaries' Hall, to be l«781.3at
gQo Y. Two other samples, procured from two respectable houses, had respec-

tively a sp. gr. of 1-6602 and 1-7603. Mr. Hennell informs me that mercurial

ointment should be kept in a moderately warm situation during the winter season,

for that when exposed to great cold the mercury separates in a liquid form, by the

crystallization, I presume of the fatty matter.
C03IP0SITI0N—This coiijpounu i;oniams nalt its weiglii or ni«rcury.

Strength and Purity.—Mercurial ointment is frequently prepared with a

smaller portion of mercury than that directed to be used in the pharrnacopceias

;

and in order to communicate to it the requisite shade of colour, sesquisulphuret of

antimony, indigo, or Prussian blue, is sometimes intermixed.

In order to ascertain the strength and purity of a given sample, it is desirable

to obtain a standard by way of comparison. I have always used, for this pur-

pose, the ointment prepai-ed at Apothecaries Hall, London.
The qualities which should be attended to, in order to judge of a suspected

sample, are its colour, and its appearance under a magnifier of four powers, as

well as under a powerful microscope. By the latter we judge of the size of the

globules, their number, and the presence of foreign particles. Its sp.-gr. should

then be observed. ^ The fatty matter should afterwards be separated from the

mercury, and the latter carefully weighed. This is to be efl^ected by means of

ether or turpentine. To separate completely the fatty matter, Mr. C. Watt [The
Cliemist, No. xiv., Feb. 1840.) gives the following directions:—Having first

melted the fatty matter with boiling water, and allowed it to stand till the greater

part of it floated on the surface, pour oflf the fluid fat, and then boil this mercury
in a dilute solution of soap [or caustic alkali] until the metal collects in one
globule.

Physiological Effects.—Mercurial ointment possesses very little power of ir-

ritating the parts to which it is applied ; but when either swallowed or rubbed into

the integuments, readily produces the constitutional effects of mercury. Thus Cul-

* The specific gravity of mercurial ointment may be ascertained by weighing a lump of it rolled in a globu-
lar form, and suspended by a horse- hair from the bottom of a scale-pan. first in air and then in water. Divide
its weiahf in air by the loss experienced by weighing it in water, and the product will be its sp. gr. Thus sup-
pose the weight in air to be 120 grs.. and the weight in water, 113 25 grs.: the loss is 120— 113 25=6-75 grs.

Then divide 120 by 6 75, and the product is 1-77, the sp. gr.
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lerier says, thai three or four pills, containing each two grains of this ointment, and
taken successively, have often sufficed to excite violent salivation. He also tells

us, that if the object be to produce ptyalism in a very short space of time, we nnay

effect it by giving half a drachm of the ointment in the space of twenty-four hours.

When rubbed on the skin it is capable of producing the before-mentioned con-
stitutional effects of mercurials : and if the lard which it contains be not rancid,

no obvious local effect is usually produced. Applied to ulcerated surfaces, mercu-
rial ointment is a stimulant, and in syphilitic sores is oftentimes a very useful and
beneficial application.

Uses.—It is rarely or never administered internally in this country, but has

been much used on the continent, and with great success. It certainly well de-

serves a trial where the system appears insusceptible to the influence of mercury;

for CuUerier says, the difficulty with him has been rather to check than to excite

salivation by it.

Applied externally, it is employed either as a local or constitutional remedy.
Thus, as a local agent it is used as a dressing to syphilitic sores, and is rubbed into

tumours of various kinds (not those of a malignant nature, as cancer and fungus

hsematodes), with the view of causing their resolution. Sometimes, also, it is em-
ployed to destroy parasitic animals on the skin. As a means ofaffecting the con-

stitution we use mercurial inunctions in syphilis, in inflammatory diseases, and, in

fact, in all the cases (already noticed) in which our object is to set up the mercu-
rial action in the system, more especially when the irritable condition of the di-

gestive organs offers an objection to the internal employment of mercurials. It

may be laid down as a general rule, that mercury may be used with more safety

by the skin than by the stomach ; but reasons of convenience, which I have al-

ready alluded to, frequently lead us to prefer its internal use.

Administration.—Internally, it is given in doses of from two to five grains,

made into pills, with either soap or some mild powder, as liquorice. Externally
\vhon tho object is< to exoite vtfry speedy salivation, half » draotiiii imxy be rubbed

into the skin every hour, washing the part each time, and varying the seat of ap-

plication. If, however, it be not desirable or necessary to produce such a speedy
effect, half a drachm or a drachm, rubbed in night and morning, will be sufficient.

During the whole course of inunction the patient should wear the same drawers
night and day.

When the friction is performed by a second person, the hand should be enve-

loped with soft oiled pig's bladder turned inside out. (Colles, op. cit. p. 4*2.) Mer-
curial frictions ought not to be violent, but long continued, and had better be car-

ried on near a fire, in order to promote the liquefaction and absorption of the oint-

ment. In syphilis, and other diseases in which our sole object is the constitutional

affection, it matters little to what part of the body the ointment is applied, provided

the cuticle be thin (for this inorganized layer offers an impediment to absorption

in proportion to its thickness). The internal parts of the thighs are usually, there-

fore, selected. However, in liver complaints, the inunctions are made in the re-

gion of the organ affected. The occasional use of the warm bath promotes ab-

sorption when the ointment is applied to the skin.

1. UNGUENTUM HYDRARGYRI MITIUS, L. D. Milder Mercurial Ointment. (Stronger

Mercurial Ointment, Ibj.; Lard, Ibij. Mix. L.—The Dublin College orders it to be

made with double the weight of Lard.—The Edinhirgh College merely observes,

that " the mercurial ointment, with the proportions here directed [seep. 608], may
be diluted at pleasure with twice or thrice its weight of axunge.")—This prepara-

tion is applied as a dressing to ulcers and cutaneous diseases.

2. CERATUM HYDRARGYRI COMPOSITDM, L. Compound Cerate of Mercury.

(Stronger Ointment of Mercury ; Soap Cerate, each 3iv. ; Camphor, 3j. Rub them

together until they are incorporated.)—Employed as a resolvent application to en-
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larged joinis and indolent tumours. This prcpnration was introduced into the

pharmacoposia on the recommendation of Mr. Scott.*

I LINIMENTUM II\DRARGYRI COMPOSITUM, L. Compound Liniment ofMercury,
(Stronger Ointment of Mercury, Lard, each 3iv. ; Camphor, 3j. ; Rectified Spirit,

tej.; Solution of Ammonia, f3iv. Rub the Camphor first with the Spirit, then

with the Lard and Ointment of Mercury ; lastly, the Solution of Ammonia being

gradually poured in, mix them all.)— It is used (by way of friction) in chronic

tumours, chronic affections of the joints, &c., where the object is to excite the

action of the lymphatic vessels. It is said to cause salivation more readily than

the common mercurial ointment, owing to the camphor and ammonia.

5. EMPLAS'TRUM HYDRAR'GYRI, L. E. (U. S.)—PLASTER OF MERCURY.

Both the London and Edinburgh Colleges give formulae for the preparation of

this plaster.

The London College orders of Mercury, 3iij.; Plaster of Lead, Ibj.; Olive Oil, f3j.; Sulphur,

grs. viij. To the heated Oil add the Sulphur gradually, stirring constantly with a spatula until

ihey incorporate; afterwards rub the Mercury with them until globules are no longer visible;

then gradually add the Plaster of Lead, melted with a slow fire, and mix them all.

In this process the sulphur of the sulphurated oil (see p. 409) unites with part

of the mercury. The remainder of the metal becomes mechanically divided.

The Edinburgh College orders of Mercury, 3iij.; Olive Oil, f3ix. ; Resin, 3j.; Litharge

Plaster, 3vj. Liquefy together the oil and resin, let them cool, add the mercury, and triturate

till its globules disappear; then add to the mixture the plaster previously liquefied ; and mix the

whole thoroughly.

[The U. S. Pharmacopoeia directs Mercury, six ounces; Olive Oil, Resin, each two ounces;

Lead Plaster, a pound. Melt the oil and resin together, and when they become cool, rub the mer-
cury with them till the globules disappear ; then gradually add the lead plaster previously melted,

and mix the whole together.]

It is supposed to stimulate the lymphatic vessels of the parts to which it is ap-

plied, and is used as a discutient in glandular enlargements and other swellings,

whether venereal or otherwise, and also to the region of the liver in hepatic com-
plaints. Dr. Wilson Philip {Op. cit.) has seen it induce salivation.

EMPLASTRUM AMMONIACI CUM HYDRARGYRO, L. D. Emplastrum Ammoniadet
Hydrargyria E. Plaster of Arnmoniacum with Mercury. (Ammoniacum, Ibj.;

Mercury, 3iij. ; Olive Oil, f3j. ; Sulphur, grs. viij. To the heated Oil gradually

add the Sulphur, stirring constantly with a spatula until they incorporate; then

rub the Mercury with them until globules are no longer visible ; lastly, gradually

add the Ammoniacum, melted, and mix them all. L. E.—The Dublin College

orders purified mercury ; and, instead of the olive oil and sulphur, directs two
drachms of common turpentine to boused.)—It is a more powerful compound than

the preceding, and is employed in the same cases, especially to disperse venereal

buboes.

6. HYDRAR'GYRI OX'YDUM, L.—OXIDE OF MERCURY.
(Hydrargyri Oxydum nigrum, Z).)—(U. S.)

History.—The mode of preparing this compound was taught by Moscat, in

1797. This oxide is sometimes termed the Protoxide^ Suboxide^ Ash, Gray or

Black Oxide (Hydrargyri Oxydum cinereum, Hydrargyri Oxidum nigrum).

Preparation.—The following are the directions of the London and Dublin

Colleges for its preparation :

—

The London College orders of Chloride of Mercury, 3j.; Lime Water, Cong.]. Mix and fre-

quently shake them. Set by, and when the oxide has subsided, pour off the liquor. Lastly,

wash it in distilled water until nothing alkaline can be perceived, and dry it, wrapped in bibulous

paper, in the air.

* Surgical Observations on the Treatment of Chronic Infiammation in various Structures, particularly as exem-

plified in Diseases of the Joints. Lond, 1828.
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In this process double decomposilion takes place: chloride of calcium is formed
in solution, while oxide of mercury precipitates.

MATERIALS. PRODUCTS.

1 pn Phinr Mprr — Ola M «?• Chlorine. . 36 _::^1 eq. Chloride Calcium 56
I eq. t.nior. jwerc. _ -j»

| j ^^^ Mercury. .202~__^
1 on T imo o« H *?• Culcium . . 20' -__
1 eq. x.ime _ -»

| j ^^ Oxygen . . 8 ^
1 eq. Oxide of Mercury 210

266 266 266

The following is the process of the Dublin College

:

—
Take of Sublimed Calomel, one part ; Water of Caustic Potash, made warm, four parts.

Let them be triturated together until an oxide of a black colour is obtained, and let this be
frequently washed with water; lastly, let the oxide be dried with a medium heat on bibulous

paper.

[The U. S. Pharmacopoeia directs mild Chloride of Mercury, Potassa, each, four ounces;
Water, a pint. Dissolve the Potassa in the Water, and when the dregs shall have subsided, pour
off the clear solution. To this add the Cliloride of Mercury, and stir them constantly together

till the Black Oxide is formed. Having poured off the supernatant liquor, wash the black oxide

with distilled water, and dry it with a gentle heat.]
'

In this process the reactions are similar to those of the preceding one ; but, as

potash is used instead of lime, the products are chloride of potassium in solution,

and oxide of mercury precipitated.

Properties.—Pure oxide of mercury is black, or nearly so. The present pre-

paration, however, is frequently grayish, owing to the presence of some unde-

composed calomel. It is readily decomposed by light (especially by the solar

rays), becomes olive-coloured, and is resolved into metallic mercury and the

binoxide. It is odourless, tasteless, insoluble in water and the alkalis, but is solu-

ble in nitric and acetic acids. By the action of hydrochloric acid it forms water

and calomel. When heated it is first decomposed, and then completely drssi-

pated.

Characteristics.—Heated in a glass tube it evolves oxygen, while metallic glo-

bules are sublimed. Dissolved in diluted nitric acid it forms a protomercurial

salt, known by the before-mentioned characters for these substances.

Composition.—The composition of this oxide is as follows :

—

Aloms. Eq. Wt. Per CenU Sefstrdm.

Mercury 1 202 9619 962
Oxygen 1 8 381 38

Oxide of Mercury 1 210 ...^.... 10000 100-0

Purity.—Digested for a short time in dilute hydrochloric acid, the solution,

when filtered, should form no precipitate with either potash or oxalate of ammonia.
If any binoxide had been dissolved, the potash would throw it down as a reddish

or yellowish hydrate. If any carbonate of lime had been precipitated, the oxalate

would recognise it.

Digested for a short time with diluted hydrochloric acid and strained, neither solution of pot-

ash nor oxalate of ammonia throws down any thing. It is totally soluble^in nitric acid. By
heat it is entirely dissipated. Ph. Lond.

Physiological Effects.—Pure oxide of mercury is one of the least irritating

of the mercurial preparations, and, therefore, when swallowed, does not produce

much disorder of the alimentary canal. In small doses it acts as an alterative

and purgative. When taken in repeated doses, its constitutional eflects are simi-

lar to those of other mercurials.

Uses.—Mr. Abernethy employed it as a fumigating agent. The following are

his directions for using it:—Place the patient in a vapour bath, in a complete suit

of under garments, with a cloth around his chin. Two drachms of the oxide are

then to be put on a heated iron within the machine in which the patient is sitting.

After continuing in the bath for about fifteen or twenty minutes, the body is found
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to be covered wiih a wliitish powder. The patient should be placed in bed, and
lie in the same clothes till morning, and then go into a tepid baih. By this mode
of proceeding, Mr. Abernelhy says, he has known salivation induced in forty-

eight hours.

Oxide of mercury is rarely employed as an internal remedy ; indeed, its varying
composition is a strong objection to its use. As an external application it has
been used in the form of Ointment^ (composed of one part of oxide and three

parts of lard,) and also suspended in a weak solution of chloride of calcium,

under the name of Black Wash.

Administration.—For internal use the dose is from half a grain to two or

three grains.

lOTIO NIGRA {Black Wash ; Aqua Mercurialis nigra ; Aqua Phagedcenica
mitis).—This is prepared by adding calomel to lime water. The proportions of

the ingredients may be varied but in general one drachm of calomel is used to a
pint of lime water. Oxide of mercury precipitates, and chloride of calcium re-

mains in solution. As the efficacy of the wash depends on the oxide, the bottle

must be well shaken every time of using it. This compound is a favourite appli-

cation to venereal sores of almost all kinds,—in most being serviceable, in a few
or none being hurtful.

7. HYDRAR'GYRI BINOX'YDUM, L.—BINOXIDE OF MERCURY.

(Hydrargyri Ovydum riibrum, D.)

History.—This is the Peroxide or Red Oxide of Mercury of some writers.

Geber (Sum. of Perfection, book i. part iv. ch. 16.) describes the method of

making ihnt variety of it which is prepared by calcination, and which was
formerly called Red Precipitate per se (Mercurius Prcecipitatus ruber per se) or

Calcined Mercury [Hydrargyrum calcinatum). He calls it Coagulated Mer-
cury.

Preparation.—This compound may be prepared either by precipitation or by
calcination.

The London College directs it to be prepared by precipitation; and orders of Bichloride of

Mercury 3iv.; Solution of Potash fSxxviij.; Distilled Water Ovj. Dissolve the Bichloride of

Mercury in (he Water, strain, and add the Solution of Potash. The liquor being poured off,

wash, in distilled water, the powder thrown down until nothing alkaline can be perceived, and
dry it with a gentle heat.

In this process one equivalent or 274 parts of bichloride of mercury are de-

composed by two equivalents or 96 parts of potash, and yield one equivalent or

218 parts of binoxide of mercury, and two equivalents or 152 parts of chloride

of potassium.

MATERIALS. PRODUCTS.

I Po Bichlrie Mnrcurv 274 \
^ "?• C^orirte. . 72 -,.2 eq. Chloride Potassium 158

1 eq. Bichlde. Mercury . .
.
^/4

| , ^^ j^ercury. . 202

1 „ D^.o K
'

or i
2 ey. Potassium. VQ ^^""""--.-.^

leq. Potash '^
} 2 eg. Ozygen . . . 16 —iHs-l eq. Binoxide of Mercury 218

370 370 370

The Dublin College orders it to be prepared by calcination as follows:—Take of purified

mercury any required quantity, pass it into a glass vessel with a narrow mouth and broad

bottom ; let it be exposed to a heat of about 600° F. until it is converted into red scales.

The heat vapourizes the mercury, which in this state attracts oxygen from the

air, and forms this red or binoxide. The long neck of the vessel prevents the

escapes of the vapours or newly-formed oxide.

The process is a very tedious one, occupying several weeks; so that Geber's

remark was correct, that " it is a most difficult and laborious work, even with the

profoundness of clear-sighted industry." The apparatus which Mr. Boyle con-

VOL. I. 62
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trived for the manufacture of it, was long termed " Boyle's Hell^"* from a notion

that ihe mercury was tortured in it.

Properties.—When prepared by precipitation it is in the form of an orange-

red powder : but when made by calcination, occurs in small brilliant scales of a
ruby red colour. Both varieties agree in the following properties:—They are

odourless, have an acrid meiallic taste, are very slightly soluble in water {Journ,

de Pharm. t. xxiv. p. 252.), but readily soluble in both nitric and hydrochloric

acids. They are decomposed and reduced by heat and solar light: the precipi-

tated variety is more readily acted on by solar light than the variety made by
calcination.

Characteristics,—When heated in a glass tube by a spirit lamp, it is decom-
posed into oxygen and mercury : the first may be recognised by a glowing match,

the second condenses in small globules. It dissolves completely in hydrochloric

acid: the solution contains bichloride of mercury, which may be known by the

tests hereafter to be mentioned for this substance (vide Hydrargyri Bichlo-

ridum).

Composition.—The composition of this substance is as follows :

—

Atoms. Eq. Wt. Per Cent. Srfstr'dm. Donovan.

Mercury 1 202 92 66 «)2-68 92 75
Oxygen 2 16 7 34 732 725

BiHOI ide of Mercury 1 218 100G3 10000

Binoxide of mercury prepared by precipitation usually contains some water.

Purity.—Binoxide of mercury should be completely dissipated by heat, and be

insoluble in water. Its solution in nitric acid should be unafTected by nitrate of
silver, by which the absence of any chloride is shown. If an insufficient quantity

of potash be employed in the |)reparaiion of the precipitated variety, the product

is brownish or brick-dust coloured, and contains oxychloride of mercury (com-
posed, according to Soubeiran, of 1 eq. bichloride of mercury, and 3 eqs. of
binoxide). (Dumas, Traite de Chimie, iii. 615.)

On the application of heal it yields oxyger), and the mercury cither runs into globules, or is

totally dissipated. It is entirely soluble in hydrochloric acid. Ph. Land.

Physiological E^ffects —Binoxide of mercury is a powerful irritant, and
when taken internally, even in small doses, readily excites vomiting and purging:

large doses excite gastro-enleritis. Orfila (Toxicol. Gen.) found that binoxide,

obtained by precipitation from four grains of bichloride, killed a dog in eighteen

minutes. The constitutional effects of this preparation are the same as those of

mercurials generally.

Uses.— Binoxide of mercury is rarely employed as a medicine. It has been

applied as an e^charotic, either in the form of powder or ointment. Internally it

was formerly exhibited to excite salivation in the venereal diseases, but it is (»bjec-

tionable, especially where the bowels are morbidly irritable. It is rarely or

never used now.
In pharmacy it is employed in the preparation of bicyanide of mercury (vide

Hydrargyri Bicyanidum).

Administration.—The dose of it is from a quarter of a grain to a grain, given

in the form of pill, in combination with opium.

LOTIO FLAVO ; Lotio (seu Aqua) Phagedcenica ; Yellow or Phagedenic Wash.
—This compound, which was formerly in frequent use, is prepared by adding
bichloride of mercury to lime water. The proportions vary in ditlerent formula}.

The quantity of bichloride should not, I think, exceed two grains to an ounce of

lime water : the usual proportions are thirty grains of bichloride lo sixteen ounces
of lime water. The preparation, then, consists of the yellow hydrated binoxide

of mercury, (which precipitates,) chloride of calcium, and caustic lime; the two
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latter being in solution. But if the quantity of bichloride exceed Sj?^ grains to

an ounce of lime water, the precipitate is brown or brick-dust coloured, and con-

tains oxychloride of mercury, while the clear liquor holds in solution some
hydrargyro-chloride of calcium : that is, a saline combination, in which chloride

of calcium is the base, and bichloride of mercury the acid.* Yellow or phage-
denic wash is applied, by means of lint, to venereal and scrofulous ulcers. Dr.
Hinize {^Brit. and For. Med. Rev. April, 1836.) used it with advantage in chronic

ulcers which succeed to burns. It should be well shaken, and used in the turbid

state.

8. HYDRAR'GYRI NI'TRICO OX'YDUM, L.—NITRIC OXIDE OF MERCURY.

(Hydrargyri Oxidum rubrum, E. (U. S.)—Hydrargyri Oxydum nitricam, D.)

History.—This preparation was known to Raymond Lully in the latter part

of the thirteenth century. It is commonly termed Red Precipitated Mercury,
(Mercurius Prcecipitatus ruber)., or, for brevity, Red Precipitate.

.

Preparation.—All the British Colleges give directions for the preparation of

this oxide.

The London College orders of Mercury, Ibiij. ; Nitric Acid, Ibiss. ; Distilled Wafer, Oij. Mix
Ihein in a proper vessel, and apply a gentle heat until the mercury is dissolved. Boil down the

liquor, and rub what remains to powder. Put this into another very shallow vessel; then apply

a slow fire,' and grradualiy increase it until red vapour ceases to arise.

The Edinburgh College directs of Mercury, 3viij.; Diluted Nitric Acid (Z). 1820) f.^v. Dis-

solve hiilf of the mercury in the acid, with the aid of a moderate heat; and continue the heat till

a dry salt is formed. Triturate the rest of the mercury with the salt till a fine uniform powder
be obtained ; heat the powder in a porcelain vessel, and constantly stir it till acid fumes cease to

be discharg^ed.

Tlie Dublin College orders of purified Mercury, two parts; Diluted Nitric Acid, three parts.

Let the mercury be dissolved, and let heat be applied until the dried mass passes into red scales.

[The U. S. Pharmacopoeia orders Mercury, thirty-six ounces; Nitric Acid, fourteen fluid

ounces ; Water, two pints. Dissolve the Mercury, with a gentle heat, in the Acid and Water
previously mixed together, and evaporate to dryness. Rub the dry mass into powder and heat it

in a very shallow vessel till red vapours cease to rise.]

This compound is best prepared on the large scale, for it cannot be so well pro-

cured of the bright orange-red colour, and crystalline or scaly appearance, usually

considered desirable, when only small quantities of materials are employed. Some
advise a larger quantity of nitric acid to be employed than is directed in the

London Pharmacopoeia. The reduction of the nitrate to powder is objertionable,

as it diminishes the crystalline appearance of the oxide. Mr. Brande {Manual of
Chemistry.) says, " the nitrate requires to be constantly stirred during the process,

which is usually performed in a cast-iron pot." But in general a shallow earthen

dish is employed, with a second one inverted over it, and care is taken not to dis-

turb the nitrate during the operation. The heat of the sand-bath is employed.

Indeed, some have asserted, that the finest product is obtained when the calcina-

tion is performed in the same vessel in which the nitrate was formed, and without

stirring, as directed in the Dublin Pharmacopceia. (Dr. Barker, Observ. on the

Dublin Pharmacopoeia.)

When quicksilver and the diluted nitric acid are digested together, the metal is

oxidized at the expense of part of the acid, while binoxide of nitrogen escapes, and,

combining with oxygen of the air, becomes nitrous acid. The oxidized metal unites

to some undecomposed nitric acid to form a nitrate. The following diagram ex-

plains the formation of the protonilrate:

—

* Giiibourt, Joum. Chim. Med. iii. 377; also, Pharm. Raisonnee, i. 563; and Soubeiran, JVuuo. Traite de

Pharm. ii. 529.
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MATERIALS. PRODUCTS.

TVT»,:« A„i^ KA \ 1 eq. Binox. of Mitr. :iO 1 eq. Binoxide Nitrog. 30
1 eq. Nitric Acid 54

j 3 ^ Oxygen. 24 ? 3 eq. Oxide Merc. 630

3 eq. Mercury... 606 5 ;^:::->3 ea Prolonitr Merr 79'>
3 eq. Nitric Acid 162

^"^ ^^- ^'^oionitr. Merc. /J-

822 822

When nitrate of mercury is healed, decomposition takes place :—the nitric acid

yields oxygen to the protoxide of mercury, which thereby becomes binoxide of
mercury, while nitrous acid (or its elements) escapes.

MATERIALS. COMPOSITION. PRODUCTS.

1 „„ D,«..^„:»,„.«. ( 1 ^1- J^itric ( 1 eq. J^itrous Jicid 46- _1 eq. Nitrous Acid ..

Mercury = 2M^
j ^^ Protoxide of Mercury. 21(1

Some pernitrate of mercury usually remains undecomposed, but the (quantity

is small. Mr. Brande states, that 100 pounds of mercury and 48 pounds of nitric

acid (sp. gr. 1*48), yielded 112 pounds of nitric oxide of mercury. Hence three

pounds of nitric acid must have remained in combination with the oxide.

Properties.—Ii occurs in bright tile-red, or scarlet, crystalline grains or scales.

Dr. Barker {op, cit.) found that 1000 parts of water took up 0-62 of this oxide.

The other properties and characteristics of this compound are the same as those

of the last-mentioned preparation (vide Hydrargyri Binoxydum),
Purity.—The presence of some undecomposed nitrate may be recognised by

heating the suspected nitric oxide of mercury, when nitrous vapours are evolved,

and by boiling in water, when a solution is obtained, from which lime water and
hydrosulphuric acid throw down precipitates. The nitric oxide of mercury is

completely dissipated by heat: hence the presence of non-volatile matters (as red

lead) might be readily detected. Heated before the blow-pipe on charcoal, the

mercurial oxide is reduced and dissipated, but if red lead be present globules of

metallic lead will be left behind.

On the application of heat no nitric vapour is emitted. Neither lime water nor hydrosulphuric
acid throws down any thing from the water in which it has been boiled. In other respects it

resembles the preceding preparation. Ph. Lond.
Entirely soluble in muriatic acid : heat decomposes and sublimes it entirely in metallic glo-

bules, without any discharge of nitrous fumes. Ph. Ed.

Physiological Effects.—Its local action is that of a powerful irritant (vide

Hydrargyri Binoxydu7n), But the presence of nitrate of mercury in the nitric

oxide renders its topical action more energetic. Its constitutional effects are the

same as those of other mercurials.

Fabricius Hildanus, Bartholinus, Langius, and Jacobs (Quoted by Wibmer,
Wirkung d. Arz7ieim. iii. 69.), have reported cases in which the external use of

this agent gave rise to salivation and other constitutional effects of mercury. In

the case mentioned by Jacob, death resulted from the application of it to a wart on

the face.

Frederic Hoffman, Ploucquet, Girtanner (VVibmer, op. cit.), and more recently

Mr. Bret,* have related instances of poisoning by its internal employment.
Uses.—Internally it has been administered in the form of pill in venereal dis-

eases, but the practice is highly objectionable.

As an external agent it is used in the form of powder (obtained by levigation)

or ointment; the latter is officinal. As a caustic, it is sprinkled over spongy ex-

crescences, venereal warts, chancres, indolent fungous ulcers, &c. Mixed with

eight parts of finely-powdered while sugar, it is blown into the eye with a quill in

opacity of the cornea. (Mackenzie, On Diseases ofthe Eye, 2d edit. p. 584.)

' Lond. Med. Qai. xiii. 117. A case of poisoning with it is also recorded in the Lancet for 1836-37, vol. i. p.

401.
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UNGDENTUM HYDRARGYRI NlTRICfl-OXYDI, L. ; Unguentum Oxidi Hydrargyri,
E. ; Unguentum Hydra)gyri Oxydi JSitrici, D. [Unguentum llydrargyri Oxidi

Rubri, D. S.] (Finely powdered Nitric Oxide of Mercury, 3j. ; White wax, 3'j.

;

Lard, 3vj. Mix. L. D.—The Edinburgh College employs Nitric Oxide of Mer-
cury, 3j. ; Lard, 3viij.) [This is the formula of the U. S. P.]—This ointment

undergoes decomposition by keeping; its colour changing from red to gray, in

consequence of the partial deoxidation of the nitric oxide of mercury. Dr. Dun-
can [Edinb. Dispensatory.) says the presence of resin quickly causes it to be-

come black. It is a valuable stimulant, and is frequently applied to indolent

sores and ulcers, when we require to increase the quantity, and improve the

quality, of the discharge: to inflanaed ey^WdiS {ophthalmia tarsi) \ chronic con-

junctivitis, &c.

9. HYDRARGYRI CHLO'RIDUM, Z.—CHLORIDE OF MERCURY OR
CALOMEL.

(Calomelas, £.—Calomelas sublimatum; and Calomelas prcEcipitatum, D.)

[Hydrargyri Chloridum Mile, U.S.]

History.—Beguih in 1608, and Oswald Croll in 1609, are the first Europeans
who mention this compound. Mr. Hatchett (Brande's Ma7iual of Pharmacy^
2d edit. 328.) says it had been long known to the natives of Thibet. Its disco-

verer is unknown. It has had a great variety of names. The term Calomel {CaJb-

melas, xaXoj, good^ and fjLsXa?, black) was first used by Sir Theodore Tourquef
de Mayenne (who died in 1655), in consequence, as some say, of his having had

a favourite black servant who prepared it; or according to others, because it was
a good remedy for the black bile. Drago mitigatus, Aquilla alba. Manna Me-
tallorum^ and Panchymagogum minerale, are some of the appellations for it.

Mercurius dulcis. Hydrargyrum muriaticum mite^ Submuriate of Mercury and
Sabchloride, Protochloride, or Dichloride of Mercury^ are some of the more
modern synonymes of it.^

Natural History.—Native Calomel or Corneous Mercury occurs in crbsts,

and also crystallized in four-sided prisms terminated by pyramids. It is found at

Deux-Ponts, Carniola, and in Spain.

Preparation.—All the British Colleges give directions for the preparation of

this salt.

The London College orders of Mercury, Ibiv. ; Sulphuric Acid, Ibiij. ; Chloride of So-

dium, Ibiss. ; Distilled Water, as much as may be sufficient. Boil two pounds of the Mer-
cury with the Sulphuric Acid in a proper vessel, until the Bipersulphate of Mercury re-

mains dry ; rub this when it is cold with (the remaining) two pounds of Mercury in an
earthen mortar, that they may be perfectly mixed. Afterwards add the Chloride of So-

dium, and rub them together, until globules are no longer visible ; then sublime. Rub
the sublimate to very fine powder, and wash it carefully with boiling distilled water, and
dry it. [This is the formula of the U. S. P.]

The Edinburgh College directs of Mercury, 3viij. ; Sulphuric Acid (commercial),

f3ij. and f3iij ; Pure Nitric Acid, f3ss. ; Muriate of Soda, 3iij. ; Mix the acids, add

four ounces of the mercury, and dissolve it with the aid of a moderate heat. Raise the

heat so as to attain a dry salt. Triturate this with the Muriate of Soda and the rest of the

Mercury till the globules entirely disappear. Heat the mixture by means of a sand-bath

in a proper subliming apparatus. Reduce the sublimate to fine powder; wash the powder
with boiling distilled water until the water ceases to precipitate with solution of iodide of

potagsium ; and then dry it.

» Annals qf Philosophy, vol. ii. N. S. p. 427.—See also the old aeries of this journal, vol. xvi. pp. 309, 394,

and 426.

52*
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The Dublin College gives the following formula for the preparation of the biper-

sulphate of mercury [Hydrargyri Persulpkas^ D.) :

—

Take of Purified Mercury ; Sulphuric Acid, of each, six parts ; Nitric Acid, one part.

Let them be exposed to heat in a glass vessel, and let the fire be increased until the tho-

roughly dried residue shall have become white.

From this, bipersulphate of mercury, Sublimed Calomel [Calomel suhlimatum,

D.) is thus directed to be prepared :

—

Take of Persulphate of Mercury, twenty-five parts ; Purified Mcxcmy^ seventeen parts ;

Dried Muriate of Soda, ten parts. Let the Persulphate of Mercury and Purified Mer-
cury be triturated together in an earthenware mortar, until the metallic globules shall

have completely disappeared ; then let the dried Muriate of Soda be added : let them be

well mixed, and in a suitable vessel, with a heat gradually raised, let them be sublimed

into a receiver; let the sublimed mass be reduced to powder and washed with water, so

long as the decanted liquor, on addition of water of Caustic Potash, shall exhibit any de-

position ; lastly, let the sublimed calomel be dried.

In the first stage of this process one equivalent or 202 parts of mercury decom-
pose two equivalents or 80 parts of dry sulphuric acid ; and, abstracting two equi-

valents or 16 parts of oxygen, to form one equivalent or 218 parts of binoxide of

mercury, disengage two equivalents or 64 parts of sulphurous acid. The binoxide

combines with two equivalents or 80 parts of undecomposed sulphuric acid, and
forms one equivalent or 298 parts of bipersulphate of mercury.

" MATERIALS. PRODUCTS.

2eq.dry^ulph.^^
j
4 ?! S*- I (

2 eq. Sulphurous Acid ".

64

^ 2eq. Oxygen 16 i

leq. Mercury 202 S 1 eq. Biiiox. Mercury =218^
2eq. dry Siilph. ^^^^

, „
^(.j(j __ gQ _»_«.___,>_________ _^2 eq. Bipersulph. Mercury = 298

362 362

If one equivalent or 298 parts of bipersulphate, one equivalent or 202 parts of

reguline mercury, and two equivalents or 120 parts of chloride of sodium, be inti-

mately mixed and sublimed, reaclion takes place, and we obtain two equivalents

or 476 parts of chloride of mercury, and two equivalents or 144 parts of sulphate

of soda.

MATERIALS. PRODDCTS.

*> eo ChloridP qod ioa f 2 eg. CA/orme 72 rr^is:- 2 eq. Chloride of
- eq. Chloride Sod. ^'^[^ eq. Sodium 48 _.^ --=--^--' Mercury = 476
leq.Mercury 202 "^^ '

.leq.Bipersu,phatej,f U^;:^-^^^^ — ^^^-^"-^^'^ - ^
Mercury = 298^ ^ ^^ Sulphuric Jlcid.

.

. «0 2 eq. Sulph. Soda = 144
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At Apothecaries' Hall, 50 lbs. of mercury are boiled with 70 lbs. of sulphuric

acid to dryness in a cast-iron vessel ; 62 lbs. of the dry salt are triturated with 4O5

lbs. of mercury, until the globules disappear, and 34 lbs. of common salt are then

added. The mixture is submitted to heat, and from 95 to 100 lbs. of sublimed

calomel are obtained. It is washed in large quantities of distilled water, after

having been ground to a fine and impalpable powder.

The subliming apparatus varies in different manufactories. In some it consists

of a large earthen retort, with a short but wide neck, opening into an earthen ellip-

tical receiver, in the bottom of which is water. The retort is placed in sand, con-

tained in an iron pot set in a furnace.

" The form in which calomel sublimes," observes Mr. Brande, '* depend.s much
upon the dimensions and temperature of the subliming vessels. .In small vessels
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it generally condenses in a crystalline cake, the interior surface of which is often

covered with beautiful quadrangular prismatic crystals, (Brooke, Annals of Philo-

sophy^) transparent and of a texture somewhat elastic or horny : in this state it

acquires, by the necessary rubbing into powder, a decidedly yellow or buff colour,

more or less deep, according to the degree of trituration which it has undergone.

If, on the contrary, the calomel be sublimed into a very capacious and cold re-

ceiver, it falls m a most impalpable and perfectly while powder, which requires

only one elutrialion to fit it for use; it then remains perfectly colourless. By a

modification of the process, it may be suffered, as it sublimes, to fall into water,

according to Mr. Jewell's patent.

" The above circumstances, too, account for the various appearances under

which calomel occasionally

presents itself in commerce ; FiG. 91.

it may be added, that thebufi'

aspect of this substance indi-

cates the absence of corrosive

sublimate; though it by no
means follows as a conse-

quence that when snow-white

it contains it. When the sur-

face of massivesublimed calo-

mel is scratched, it always
exhibits a buff colour: it also

becomes yellow when heated,

but loses its tint as it again

cools." [Manual of Chemis-

try, 4th ed. p. 788.)

Mr. Jewell's process [Re-

pert, of Arts ^ xiii. 79, 2d Se-

ries.) for preparing calomel

consists in keeping the receiv-

ing vessel filled with steam,

so that the vaporous calomel is condensed in it, and takes the form of a fine

powder, which is much finer than can be obtained by levigation and elutrialion.

This process has been improved by M. O. Henry (fig. 91).

The Dublin College directs Precipitated Calomel [Cahmelas prcecipitatum, D.)

to be thus prepared :

—

Take of purified Mercury, seventeen parts ; diluted Nitric ncxA, fifteen parts. On the mercury
passed into a glass vessel, pour the acid, and when the mixture shall have ceased to effervesce,

digest with a medium heat [between 100° and 200° F.] during six hours, occasionally stirring it; then

let the heat be increased, that the liquor may boil for a short time, and let this be poured off from

the residual mercury, and quickly mixed with four hundred parts of boiling water containing

seven parts of muriate of soda in solution. Let the powder which falls down be washed with warm
water, so long as the decanted liquor, on addition of some drops of water of caustic potash, shall

form any deposit; lastly, let it be dried.

By the mutual reaction of mercury and diluted nitric acid, a sulphate of the

protoxide of mercury is formed ; binoxide of nitrogen gas being evolved. Four
equivalents of nitric acid and 3 eq. of mercury yield 3 equivalents of protonitrale

of mercury and 1 equivalent of binoxide of nitrogen. When solutions of proto-

nitrate of mercury and chloride of sodium are mixed, double decomposition takes

place; nitrate of soda is formed in solution, while chloride of mercury is precipi-

tated. One eq. of the protonitrate of mercury, and 1 eq. of chloride of sodium,

yield 1 eq. of nitrate of soda and 1 eq. of chloride of mercury (see p. 632).

Henry^s modification of JeweWs apparatus for preparing
calomel by steam (Hydrosublimate of mercury).

a. Furnace containing an earthen retort (having a wide and short
neck, in which the ingredients for making calomel are
placed.

b. An earthen receiver, having three tubulures: one communi-
cating with the retort ; a second dipping into water ia an
earthen jar, and a third connected to a steam-pipe.

c. Steam-boiler.
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Properties.—The crystals of calomel are square prisms.

Fig. 92. The appearance of the crysialline cake of sublifned calomel

has been already noticed. As met with in the shops, it is in

the form of a fine odourless and tasteless powder, whose sp. gr.

is 7-176 (7-2, Brando). When prepared by Jewell's process

it is perfectly white, but when obtained in the ordinary way has

a light buff or ivory tmt. It volatilizes by heat, and, under

pressure, fuses. It is insoluble in cold water and alcohol. Ac-

cording to Donovan (^Ann. Phil. xiv. J^23.) and others (Gmelin,

Hanclb. d. Ckemie, i. 1299; Geiger's Handb. d. Pharm. by

Liebig, i. 561.), calomel suffers partial decomposition by long

boiling in water, and a solution is obtained which contains mer-

Crystalof Calomel, cury and chlorine (bichloride of mercury ?)

By exposure lo light, calomel becomes dark-coloured, in con-

sequence, according to Dumas, (T/m/e de Chimie, iii. 605.) of the transformation

of a small portion into mercury and bichloride. Others have ascribed this change

to the evolution of chlorine and combination of the metal with oxygen. Both

hypotheses are inconsistent with the statement of Vogel (Landgrebe, Ueber das

Licht, 87.), that this blackened calomel is insoluble in nitric acid. Is it not pro-

bable that the change depends on the formation of a subchloride, as Wetzlar

has shown to be the case with chloride of silver? By digestion in hot and con-

centrated hydrochloric acid, we obtain bichloride of mercury and reguline mercury.

Boiling sulphuric acid forms bipersulphate and bichloride of mercury, with the

evolution of sulphurous acid.

Characteristics.— Iodide of potassium produces at first a grayish, afterwards

a greenish-yellow precipitate (iodide of mercury). When healed in nitric acid,

calomel is converted into bichloride and bipernitrale of mercury ; and on the appli-

cation of the tests already mentioned (p. 591) for mercurial preparations gene-

rally, we readily obtain evidence of the presence of mercury. Having thus shown

it to be a mercurial compound, we may easily prove it to be calomel by observing

that it is insoluble in water, and that on the addition of lime water a blackish gray

precipitate [protoxide ofmercury) is obtained, while the supernatant liquor yields,

with nitrate of silver, a white precipitate (^chloride of silver), insoluble in nitric acid,

but soluble in ammonia. Protochloride of tin, added to calomel, abstracts the

chlorine, and becomes bichloride of tin, while globules of metallic mercury are

obtained.

Composition.—The following is the composition of calomel :

—

Turner.
Davy.

Atoms. Eq. Wt. Per Cevt. Zaboada.

Mercury 1 202 8487 85
Chlorine 1 36 1512 15

Chloride of Mercury 1 238 99!

Purity When pure, calomel is completely vaporized by heat. Water or

alcohol which has been digested on it, should occasion no precipitate or change

of colour on the addition of lime water, caustic potash, ammonia, nitrate of silver,

or hydrosulphnric acid, by which the absence of bichloride of mercury may be

inferred. I have met with calomel which, in consequence of being imperfectly

washed, contained bichloride. It had been given to several patients before its

purity was suspected, and had operated on them most violently. When mixed

with potash it became black, like pure calomel : the quantity of bichloride being

insufficient to produce any perceptible alteration in the colour of the precipitate.

But water which had been digested on it, gave, with the above-mentioned tests, the

characteristic indications of bichloride of mercury.
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A whitish powder, wliich, on the addition of Potasli, hocomep black, and then, when Iicatrd,

runs into globules ot' mercury. It is also totally vaporized by heat. The distilled wuter with

which it has been washed, or in which it lias been boiled, gives no precipitate with nitrate uf
silver, linie water, nor hydmsulphuric acid. Fh. Lond.

Heat sublimes it without any residuum: sulphuric ether agitated with it, filtered and then
evaporated to dryness, leaves no crystalline residuum, and what residuum may be left is not

turned yellow with aqua potassee. Fh. Ed.

Physiological Effects.—a. On Animals.—Wepfer (Ilist. Cicutcc Aqiiat.),

Viborg, Flormann (Wibmer, Wirk. d. Arzn.), Gaspard (Magendie, Journ. de

Physiol.)^ and Annesley (^Diseases of India.), have examined the efTects of calo-

mel on dogs, horses, and pigs, but without any remarkable results. Viborg gave
half an ounce, with six pounds of water, to a horse: the effects were cough,

heaving of the flanks, quick pulse, enfeebled appetite, and in twenty-four hours

loose stools. Annesley asserts, from his experiments on dogs, that large doses of

calomel diminish the vascularity of the gaslro-intestinal membrane.

(3. On Man.—Calomel may be ranked among the mild preparations of mer-

cury ; for although, in its local action, it is somewhat more powerful than the

oxide, or than those preparations which contain mercury in a finely divided state

(as blue pill), yet it is much milder than any of the other salts of mercury. In

small doses, as a few grains, it occasionally exciles no obvious effects, though
more commonly it acts as a purgative ; and in very susceptible persons, espe-

cially females, it sometimes produces nausea, griping, and great fainlness. It

appears from the experience of most practitioners that adults are more susceptible

of the influence of calomel than children.* The green stools (called calomel stools

by Kraus) which sometimes follow the administration of calomel to children, are

usually supposed to arise from the action of this medicine on the liver; though
Zeller (quoted by Kraus) thinks it depends on alterations produced in the condition

of the blood ; and Kraus [Heilmiitellehrc, 161.) is disposed to refer it to the opera-

lion of calomel on the milk contained in the alimentary canal. ^ But the same
coloured stools are frequently observed when no mercury has been used. Like
other mercurials, it increases the action of the secreting organs, and thus pro-

motes the secretion of bile and of intestinal mucus; and we also presume it has a
similar influence over the secretion of the pancreatic fluid. Neumann^ states, that

a man took two, then three, and subsequently four grains of calomel, daily, for

the space of two months, without inducing salivation ; but that three months after-

wards he became affected with chronic vomiting, the consequence of a scirrhous

pancreas, of which he died in four months. From the manner in which the case

is related, it is clear the narrator attributed the disease of the pancreas to the use

of mercury ; whether justly or not, however, is impossible to determine.

The repeated and continued use of calomel, in small doses, is attended with the

constitutional effects of mercurial preparations generally, before described.

In large doses, it has been regarded as an irritant poison ; and, judging from
the fatal effects ascribed to it by several writers, not without reason. Thus
Hellweg (Wibmer, op. cit. iii. 71.) has reported a case in which a few grains of

calomel, taken as a laxative, caused death; Vaonitius (Wibmer, op. cit. iii. 71.)

saw fifteen grains prove fatal; and Ledelius (Wibmer, op. cit, iii. 71.) half an

' To this statement fixcpptions are frequently observed. Ttie folIowin!» is an instance of ttie occnsional vio-

lence of the action of caiomel on children. The late Dr. Thomas Davies attended, with a medical friend of
mine, a boy of four years of age, labouring under peritonitis. One grain of calomel was directed to be admi-
nistered three times a day; and an aperient dose of calomel and jalap was given. On the fourth day its em-
ployment was stopped in consequence of its violent action. The cheeks were enormously swollen, the Kums
slouched, necrosis of the alveolar process of the lower jaw on each side occurred, and portions of bone, with the
teeth came away. The child ultimately recovered in about twelve months; but the jaws cannot be separated,
and the patient is now obliged to suck his food through the aperture left by the loss of bone.

5 See also a paper On the effects of Calomel in producing Slimy Stools, in the Lond. Med. and Surg. Journ.,
April, 1829. p 344.

» Griife and Walther's Journal, Bd. ii. 11. 3. S. 432, quoted by G. A. Richter, Jlusfiihr. Arineim. v. 402.
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ounce. Fr. Hoffmann has also related two fatal cases. (Wibmer, op. cit.

iii. 71.)
" VVhytt, Odier, Quia, Wilnner, Leib, and others," says Golis, (^Treatise on

the Hydrocephalus Acutus, by Dr. Gooch,) " gave calomel internally in far larger

doses ; as two, three, and more grains ai a lime ; and continued its use many days
in the same dose, without considering the many evacuations from the Rlimeniary
canal, or the violent colic pains ; and they affirm that they have never remarked,
from the effect of this agent given in these large doses, any bad consequences in

the abdomen. Melancholy experience compels me to contradict them. Many
limes I saw, under those large and long-continued doses of calomel, the hydro-

cephalic symptoms suddenly vanish, and inflammation of the intestines arise,

which terminated in death. Still oftener I observed this unfavourable accident

from an incautious use of calomel in croup: viz. where all the frightful symp-
toms of this tracheal inflammation, which threatened suffocation, suddenly vanish,

and enteritis develope itself, which passed rapidly into gangrene, and destroyed

the patients."

In the Times newspaper of the 26th April, 1836, there is the report of a coro-

ner's inquest on the body of a Mrs. Corbyn, who was destroyed by swallowing 20
grains of calomel, she having previously taken a moderate dose without its exciting

what she considered a sufficient effect; and in the India Journal of Medical
Science [Lond. Med. Gaz. xviii. 484.) is the case of a lad, aged 14, a native of

Nepal, in whom six grains of calomel apparently produced inflammation and
ulceration of the mouth, enormous swelling of the face, mercurial fetor of the

breath, mortification, and death. There was no ptyalism.

In Pierrer's Annalen for April, 1827, (Quoted by Wibmer, op. cit, 73,) is the

case of a lady, who by mistake swallowed fourteen drachms of calomel at once.

Acute pains in the abdomen came on, accompanied by frequent vomiting and
purging. These symptoms were allayed by oleaginous demulcents; but on the

second day salivation and ulceration of the mouth took place. In three weeks,

however, she was perfectly recovered. Other violent effects are noticed by Wib-
mer, Gmelin, and others; but the instances adduced are sufficient to show ihat

dangerous and even fatal effects may result from large doses, and therefore that

Teichmeyer, Buchner, and others, are justified in ranking it among poisons.

Of late years, however, immense quantities of calomel have been administered

medicinally, without giving rise to any symptoms of irritant poisoning,— nay,

apparently with the opposite effect; for we have the concurrent testimony of

many practitioners, that in yellow fever, cholera, and other dangerous diseases,

calomel, in doses of a scruple and upwards, allays vomiting and purging; and on

this account has been denominated a sedative. So that while in small doses (as

from two to five grains) calomel is almost universally admitted to be an irritant

to the bowels, it is asserted that larger ones are actually sedative. These state-

ments appear to me to be almost inconsistent; and yet they are fair deductions

from the experience of numerous intelligent practitioners. We must, therefore,

endeavour to accumulate more facts, in order to illustrate the effects of calomel,

and for the present confess, we have very imperfect information respecting the

nature of its action.

In a case published by Mr. Roberts, (^Lond. Med. Gaz. xxii. 611,) an ounce

of calomel was swallowed by mistake, and retained on the stomach for two hours

before the error was discovered. The only effects were slight nausea and faint-

ness. Subsequently, emetics, lime water, and purgatives, were administered;

calomel was vomited up, and the day but one afterwards the patient was quite

well. Neither salivation nor the slightest affection of the gums occurred.

The largest quantity of calomel given as a medicinal agent, at one dose, is, I

believe, three drachms; "and it was followed," says Dr. Christison, [Treatise

on Poisons,) from whom I quote the case, which occurred in America, " by only
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one copious evacuation, and thai not lill after the use of an injection." I have
now before nne reports of eighteen cases of spas-modic cholera, admitted in the year
1632 into the Cholera Hospital at Beihnal Green, in this metropolis, in which
enormous quantities of calomel were employed by the house-surgeon, Mr. Chnrles

Bennett, (formerly one of my pupils), with very slight physiological elTects. When
a patient was brought into the hospital, two drachms of calomel were immediately
given, and afterwards one drachm every one or two hours, until some cfTect was
produced. In 17 out of 18 cases in which this plan was tried, the vomiting and
purging diminished, and ihn patients recovered. Several of them took from 20 to

30 drachms without the subsequent ptyalism being at all excessive. In one case,

(a female, aged 36 years), 30^ drachms were administered within foriy-eight

hours ; moderate ptynlism took place, and recovery. In the unsuccessful case

which 1 have alluded to, 53 drachms of calomel were administered within forty-

two hours, without the least sensible effect.

Dr. Griffin [Lond. Med. Gaz. xviii. 880.) also tells us, that in several cases of

cholera he gave calomel hourly, " in scruple doses, to the amount of two or three

drachms or upwards, without eventual salivation ; and I recollect," he adds, " one

instance in particular, in which I gave two drachms within an hour and a half

with perfect success, and without affecting the system."

I do not pretend to reconcile these cases with those recorded by Hellweg, Vag-
nitius, Ledelius, Hoffmann, and Golis; in fact they appear to me irreconcilable.

Dr. Chrisiison, however, suggests that in those cases in which violent effects oc-

curred, the calomel might contain corrosive sublimate.

Mr. Annesley {Diseases of India.) accounts for the increased quantity of bile

found in the stools after the use of calomel, by sup[)osing that the gall-bladder

sometimes becomes distended in consequence of the tenacity of the mucous secre-

tion, by which the mouth of the ductus communis clioledocliits is closed ; and that

calomel acts chemically on the mucus, and detaches it. But the hypothesis is, I

think, devoid of foundation.

Uses.—Calomel is very frequently used as an aUerative^\v\ glandular affections,

chron'c skin diseases, and disordered conditions of the digestive organs, more par-

ticularly in those cases connected with hepatic derangement. For this purpose

it is usually taken in combination with other alteratives, as in the well-known

Plummer's pill, which I shall presently notice.

It is very frequently employed as a purgative^ though, on account of the un-

certainty of its cathartic effects, it is seldom given alone; generally in combina-

tion with other drastic purgatives—such as jalap, scammony, compound extract

of colocyiiih, &c., whose activity it very much promotes. We employ it for this

purpose when we are desirous of making a powerful impression on the alimentary

canal, and thereby of relieving affections of other organs, on the principle of

coiinter-irritaiion. Thus in threatened apoplexy, in mental disorders, {Lond.

Med. Gaz. iii. 692), in dropsical affections, and in chronic diseases of the skin.

In torpid conditions of the bowels, where it is necessary to use powerful cathar-

tics to produce alvine evacuations, as in paralytic affections, it is advantageously

combined with other purgatives. Sometimes we use it to promote the biliary se-

cretion—as in jaundice and other affections of the liver, in chronic skin diseases,

and in various disordered conditions of the alimentary canal not accompanied by

inflammation. Moreover, in the various diseases of children requiring the use of

purgatives, it is generally considered to be very useful ; and its being devoid of

taste is of course an advantage.

As a sedative it has been administered in yellow fever, spasmodic or malignant

cholera, dysentery, and liver affections (vide p. 605). Dr. Griffin [Ibid. xxi.

880.) asserts that calomel proved a most successful medicine in cholera, control-

ling or arresting its prog/ess, in S4 cases out of 100, when adiniiiistered while the

pulse was perceptible at the wrist ; but that, on the contrary, it proved deirimen-
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tal when given in collapse. The practice was tested in 1448 cases. The dose

was from one to two scruples every hour or half-hour.

As a sialogogue, it nnay be used in the cases in which I have already slated

(p. 601) that mercurials generally are employed : with the view of preventing irri-

tation of ihe alimentary canal, it is usually given in combination with opium, un-

less the existence of some affection of the nervous system contra-indicates the use

of narcotics. This combination is employed in peripneumonia, pleuritis, croup,

laryngitis, hepatitis, enteritis, and other inflammatory diseases : in fever, syphilis,

chronic visceral diseases, &c.
Calomel is frequently combined with other medicines, to increase their effects,

as with squills, to produce diuresis^ in dropsy ; or with antimonials, to promote
diaphoresis.

As an anthelmintic it is in frequent use, and forms one of the active ingredients

of many of the nostrums sold for worms ; though it does not appear to have any
specihc influence over parasitic animals.

The local uses of calomel are numerous. In diseases of the Schneiderian mem-
brane, it is applied as a snuff. It is sometimes blown into the eye, to remove
spots on the cornea. Dr. Fricke (Lond. Med. Gaz. xxii. 397.) has used it with

great success in chronic cases of rheumatic, catarrhal, and scrofulous ophthalmia
;

but in two instances bad consequences resulted from its use. It is sometimes sus-

pended in thick mucilage, and used as a gargle in venereal sore-throat, or injected

into the urethra in blennorrhoea. Now and then it is used as a substitute for cin-

nabar in fumigation. As a local application, in the form of ointment, calomel is

one of the most useful remedies we possess for the cure of several forms of chro-

nic skin diseases.

Administration.—When used as an alterative^ it is given in doses of from half

a grain to a grain, frequently combined with oxysulphuret of antimony (as in

Plummer''s Pill)o\: ixn\\u\onm\ powder, and repeated every, or every other night
;

a mild saline laxative being given the following morning. As ^purgative, from

two to five grains are given usually in combination with, or followed by, the use

of other purgatives, especially jalap, senna, scammony, or colocy nth. As a sialo-

goguCy it is exhibited in doses of one to three or four grains, generally combined
with opium or Dover's powder, twice or thrice a day. As a sedative^ the dose is

from a scruple to half a drachm or more. Biett {Ibid. viii. 540.) has sometimes

employed it as an errhine, in syphilitic eruptions. It is mixed with some inert

powder, and given to the extent of from 8 to 20 grains daily. The use of acids

with calomel frequently occasions griping. Calomel is most extensively employed

in the diseases of children, and may be given to them in as large or proportionally

larger doses than to adults. Salivation is a rare occurrence in them : indeed, Mr.

Colles {Pract. Observ. p. 231.) asserts, that mercury never produces ptyalism, or

swelling or ulceration of the gums, in infants; but this is an error.

1. PILULE HYDRARGYRI CHLORIDI COMPOSITJ^l, L.; Pilulce Calomelanoscompositce,

E. D. Compound Calomel Pills. (Calomel; Oxysulphuret of Antimony, each

3ij- ; Guaincum, powdered 2ss. ; Treacle 3ij. Rub the Calomel with the Oxysul-

phuret of Antimony, afterwards with the Guaiacum and the Treacle, until incor-

porated, L.—The Edinburgh College uses of Calomel, and Golden Sulphuret of

Antimony, of each, one part ; Guaiac., in fine powder, and Treacle, of each two
parts; the pill-mass is ordnred to be divided into six-grain pills.—The Dublin Col-

lege employs of Calomel, Brown Antimonialed Sulphur, of each, 3j. ; Guaiac, in

powder, 3ij. ; Treacle, as much as may be sufficient.)—This compound is com-
monly known as Plummefs Pills {Pilulce Plummeri), having been admitted into

the Edinburgh Pharmacopoeia at his recommendaiion. These pills are frequently

employed as alteratives in chronic skin diseases, in the papular and pustular forms

of the venereal disease, in chronic liver affections, and in various disordered con-

ditions of the digestive organs. The dose is from five to ten grains.
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2. PILULE CAIOMELANOS ET OPII, E. ; Calomel and Opium Pills, •(Calomel,

three parts ^ Opium, one part ; Conserve of Red Roses, a sufflciency. Beat them
into a proper mass, which is to be divided into pills, each containing two grains

of calomel.) Each pill contains two-thlrds of a grain of opium. It is a valuable

compound in rheumatism and various other inflammatory diseases. Dose one or

two pills. If ptyalism be required, one pill may be repeated three times daily.

J. UNGUENTUM IIYDRARGYRI CIILORIDI; Calomel Ointment, {Qfi\om^\,zU Lard,

3J0—This is a most valuable application in porrigo favosa, impetigo, herpes, and
the scaly diseases (psoriasis and lepra). Indeed, if I were required to name a
local agent pre-eminently useful in skin diseases generally, I should fix on this.

It is well deserving a place in the Pharmacopoeia.

4. PILULE CATHARTIC J] COMPOSITE:, Ph. of the United Slates ; Compound Ca-
thartic Pills. (Compound Extract of Colocynth, 3ss. ; Extract of Jalap, in pow-
der ; Calomel, of each, 3iij. ; Gamboge, in powder, 9ij. M. Divide into 180 pills.)

This pill is intended to combine smallness of bulk with efficiency and comparative
mildness of purgative action, and a peculiar tendency to the biliary organs.

{United States Dispensatory.) Each pill contains one grain of calomel. Three
pills are a full dose.

10. HYDRAR'GYRI BICHLO'RIDUM, Z.-BICHLORIDE OF MERCURY.

(Sublimatus corroslvus, £.—Ilydrargyri Murias corrosivus, D.)—[Hydrargyri Chloridum corrosivum, U. S.]

History.—We have no account of the discovery of this preparation. Geber
[Inv. of Ver. viii. 252.) described the method of preparing it ; but it is supposed

to have been known long anterior to him. Like calomel, it has had various syno-

nymes, of which the principal are the following :

—

Chloride, Hydrochlorate, Mu-
riate or Oxymuriate ofMercury {Hydrargyri Chloridum, Hydrochloras, Murias
vel Oxymurias), Corrosive Sublimate, Corrosive Muriate (f Mercury {Hydrar-
gyri Murias corrosivus, and Acidum Chloro-hydrargyricum).

Preparation.—All the British Colleges give directions for the preparation of

this salt.

The London College orders of Mercury, Ibij. ; Sulphuric Acid, Ibij. ; Chloride of So-
dium, Ibjss. Boil down the Mercury with the Sulphuric Acid in a proper vessel, until

the Bipersulphate of Mercury remains dry ; rub this when it is cold- with the Chloride of

Sodium in an earthen mortar ; then sublime with a heat gradually raised. [Also the for-

mula of U. S. P.]

The Edinburgh College directs of Mercury, Jiv. ; Sulphuric Acid (commercial) f|ij.

;

and f3iij. ; Pure Nitric Acid, fSss. ; Muriate ot Soda, 3iij. Mix the acids ; add the mer-
cury ; dissolve it with the aid of a mofJeratc heat; and then raise the heat so as to obtain

a dry salt. Triturate this thorougWy wit/j the muriate of soda; and sublime in a proper
apparatus.

The Dublin College gives a separate formula for the preparation of the bipersulphate

of mercury {Hijdrargyri Persulphas, D.) It is as follows :

—

Take of purified Mercury, Sulphuric Acid, of each, six parts. Nitric Acid, one part.

Let them be exposed to heat in a glass vessel, and let the fire be increased until the
thoroughly-dried residue shall have become white. From this salt corrosive sublimate is

directed to be thus procured.

Take of Persulphate of Mercury, five parts ; Dried Muriate of Soda, two parts. Let
them be well rubbed together in an earthenware mortar, that a most subtile powder may
be fornjed; then, with a heat gradually raised, let the Corrosive Muriate of Mercury be
sublimed into a proper receiver.

Bipersulphate of mercury is usually prepared by submitting the sulphuric acid

and mercury to heat in an iron pot, set in brick-work, over a proper fire, and un-

der a hood or chimney to carry off the vapour of sulphurous acid. The mixture
of bipersulphate and common salt is subjected to sublimation in an earthen alem-
bic placed in sand contained in an iron pot ; or in an iron pot lined with clay, and

VOL. I. 63
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covered bV an inverted earthen pan. The same pot, with a different head, may
be used in the preparation of calomel.

The naiure of the changes which occur in the manufacture of bipersulphate of

mercury have been already explained (p. 618). When this salt is sublimed with

chloride of sodium, double decomposition takes place, and we obtain bichloride of

mercury and sulphate of soda.

MATERIALS. COMPOSITION.

2eq.ChlorideSad-m m\%^^^^- J^
t 2 eq. Oxygen 16 '

1 eq. Bipersulphate < 1 eq. Mercury 20-2-

Mercury 298 ( 2 eq. Sulphuric Jlcid&S-

1 eq. Bichloride Merc. 274

2eq. Soda 64

-2 eq. Sulphate Soda . . 144

418

Fig. 93.

Crystal of
Bichloride of
Mercury.

Bichloride of mercury may also be procured by the direct union of its consti-

tuents, chlorine and mercury. It may likewise be prepared by dissolving the red

or binoxide of mercury in hydrochloric acid.

Properties.—As usually met with in commerce, bichloride of mercury is a semi-

transparent crystalline mass, in which perfect crystals are rarely

found. Occasionally, however, they are obtained either by slow

sublimation, or from a solution of the salt. Their form is the right

rhombic prism. Their sp. gr. is about 5-2 (5-14 to 5-42, Liebig).

The taste of this salt is acrid, coppery, and persistent. When
heated it fuses, boils, and volatilizes: the vapour is very acrid.

It is soluble in about three times its weight of boiling, and in

about eighteen or twenty times its weight of cold water : the acids

(especially hydrochloric) and the alkaline chlorides increase its

solubility. It is soluble in seven parts of cold or three and a half

parts of boiling alcohol. Ether dissolves it more readily than

alcohol, and will even separate it from its watery solution ; and
hence is sometimes employed to remove it from organic mixtures.

An aqueous solution of bichloride of mercury readily undergoes decomposition,

especially when exposed to solar light : calomel is precipitated, and hydrochloric

acid set free. This change is facilitated by the presence of organic substances,

—

as gum, extractive, or oil ; whereas it is checked by the presence of alkaline chlo-

rides.

Albumen forms a white precipitate with an aqueous solution of bichloride of

mercury. This precipitate is slightly soluble in water, and consists, according to

Lassaigne {Journ. de Chim.Mtd. iii. "iA^ Serie, 161.), of albumen, 93-45, and bi-

chloride of mercury, 6*55 ; so that it is a Kydrargyro-chloride ofalbumen. Fibrin

forms a similar white compound wth corrosive sublimate. When albuminous and
fibrinous textures are immersed in a solution of this salt, combination takes place,

the tissue contracts, increases in density, becomes whiter, and does not putrefy.

Hence it is employed by the anatomist for hardening and preserving certain parts

of the body—as the brain.

A solution of bichloride of mercury possesses some of the characters of an acid.

Thus its solution reddens litmus, and it unites with the chlor-bases (as chloride of

sodium), forming the double salts called Hydrargyro-chlorides. Litmus, which has

been reddened by a solution of bichloride of mercury, has its blue colour restored

by chloride of sodium.

Characteristics.—Bichloride of mercury is known to be a?nercurial compound

by the following characters :

—

et. Heated in a tube by a spirit-lamp, with caustic potash, an alkaline chloride is formed,

oxygen gas is evolved, and metallic mercury is sublimed and condensed in the form of

globules on the sides of the tube.
"^

&. Lime water causes a lemon-yellow precipitate (hydrated binoxide of mercury). If
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the bichloride be in excess, the precipitate is brick-red (pxychloride ofmercury\ and the

hydranrtjro-chloride of calcium is found in solution.

y. Caustic ammonia, added to a solution of bichloride, causes hydrochlorate of ammonia
to be formed in solution, while a white powder (Jiydrargxjri ammonio-chloridum) is thrown

down.
S. The alkaline carbonates throw down a brick-red precipitate ; the bicarbonates either

none or a white one.

«. Iodide of potassium occasions a scarlet precipitate (biniodide of mercury) ; but tlie

precipitate frequently appears at first of a yellow colour, though it quickly becomes scarlet.

Dumas (Traite de Chimie, iii. 619.) thinks these yellow and red stittes of the biniodide

depend on some isomeric phenomena requiring farther examination. If an excess of iodide

of potassium be employed, the red precipitate disappears, owing to the formation of a

soluble double salt, in which the biniodide of mercury acts the part of an acid, and the

iodide of potassium that of a base. This double salt is the hydrargyro-iodide ofpotassium.

Bichloride of mercury and the biniodide of mercury also form a double salt: hence, if a

great excess of the former salt be employed, the red precipitate disappears, owing to the

formation of a soluble double salt.

• ^. Frotochloride of tin occasions, with bichloride of mercury, a white precipitate

(calomel), while perchtoride of tin remains in solution. Very shortly this protochloride of

mercury is converted into reguline mercury, which falls down in a finely divided state as

a grayish powder.

». Hydrosulphuric acid in excess, passed through a solution of bichloride of mercury,

occasions a black precipitate {bisulphuret of mercury), while a solution of hydrochloric

acid is formed. If the hydrosulphuric acid be not in excess, a white precipitate (chloro-

sulphuret of mercury) is obtained, composed of two atoms bisulphuret of mercury and one

of the bichloride.

5-. Ferrocyanide ofpotassium causes a white precipitate {ferrocyanide of mercury).

t. Albumen is another test for corrosive sublimate, though not one of much value, since

it will produce the same white precipitates with many other substances.

jt. Galvanism,—Drop the suspected solution on a piece of gold, as a sovereign, and

apply a key, so that it may touch, simultaneously, the gold and the solution ; an electric

current is immediately produced, the bichloride is decomposed, the mercury attaches itself

to the negative electrode (or pole), namely, the gold, while the chlorine unites with the

iron of the positive electrode (or pole) to form chloride of iron. The silver stain left on

the gold is readily removed by heat. In Dr. Christison's work will be found other methods

of applying galvanism ; but the one just mentioned is perhaps the most useful, since it can

always be readily made use of; whereas a more complicated apparatus is found in the

hands of a few persons only. Thus it might be applied at a moment's notice to detect

corrosive sublimate in the matters vomited by a patient.

The relative delicacy of some of these tests is thus stated by Devergie:

—

(^Med. Leg.

ii. 676.)
Degree of Dilution.

Ferrocyanide of potassium stops at ],5()0

Lime water " 4,000

Potash or its carbonate " 7,000

Iodide of potassium • " 8,000

Ammonia " 36,000

Hydrosulphuric acid, or hydrosulphate of ammonia " 60,000

Protochloride of tin, or galvanic pile " 80,000

The preceding tests have not determined the nature of corrosive sublimate,

farther than that it is a permercurial salt. To prove that it is a chloride, the

simplest method of proceeding is to add to the suspected solution lime water or

carbonate of soda; then filter, acidify with diluted nitric acid, and test the clear

liquid with nitrate of silver, which causes a white precipitate (chloride of silver)^

insoluble in nitric acid, but soluble in ammonia. If nitrate of silver be added to

a«olutionof bichloride of mercury, we obtain a white precipitate of chloride of

silver, but which may be mixed with calomel ; and it is to avoid the production of

the latter substance, that I prefer the method of testing just mentioned.

Composition.—The composition of this salt is as follows :

—

.atoms. Eq. Wt. Per Cent. Turner.
Mercury 1 902 73-72 73 53

Chlorine 2 72 26-27 26-47

Bichloride of Mercury 1 344 99'99 100-00
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Purity.—Pure bichloride should be white, dry, totally vapourized by heat, and
completely soluble in water, alcohol, or ether.

It liquefies by heat and sublimes. It is totally soluble in water and sulphuric ether. What-
ever is thrown down from water, either by solution of potash or lime-water, is of a reddish colour :

or, if a sufficient quantity be added, it is yellow. This yellow substance by heat emits oxygen,
and runs into globules of mercury. Ph. Lond.

It sublimes entirely by heat; and its powder is entirely and easily soluble in sulphuric ether.

Ph. Ed.

Physiological Effects, a. On Vegetables.—The effects of solutions of bi-

chloride of mercury on plants have been examined by Seguin, and subsequently

by Marcet and Macaire (De Candolle, Phys. Veg. 1332.), and from their experi-

ments it appears, that when growing plants are immersed in a solution of this salt,

part of the jsoison is absorbed, a change of colour takes place in the leaves and
stems, and death is produced. Bichloride of mercury is equally poisonous to

cryptogamic plants. Hence vegetable tissues soaked in a solution of it are no
longer adapted for the developemeDt of the Merulius lachrymans, and of other

fungi known under the name of the Dry-Rot. This, in fact, is the principle

adopted by Mr. Kyan (Lond. Med. Gaz. xvi. 630.

—

Yide also Dr. Dickson's

Lecture on Dry-Rot. Lond. 1837.) for the preservation of timber, and which is

now practised by the Anti Dry-Rot Company.^
(3. On Animals generally.—The effects of corrosive sublimate on animals have

been examined by Ettmuller, Wepfer, Sproegel, Sir Benjamin Brodle (Phil. Trans.

for 1812.), Campbell, Lavort, Smith, Gaspard, Orfila (Toxicol. Gen.), Schubarth,

and Bostock. An abstract of these will be found in the works of Wibmer (Wirk.
d. Arzn. u. Gifte.) and Christison (Treatise on Poisons). Dogs, cats, horses,

rabbits, and frogs, are the animals on which the experiments have been tried, and
on which sublimate has been found to exercise a poisonous operation; and the

same kind of effect is presumed, from analogy, to be produced on all other animals.

The results of these experiments have been so briefly yet clearly stated by Dr.

Christison, that I cannot do better than quote his words;—" Corrosive sublimate

causes, when swallowed, corrosion of the stomach ; and in whatever way it obtains

entrance into the body, irritation of that organ and of the rectum, inflammation

of the lungs, depressed action, and perhaps also inflammation of the heart, oppres-

sion of the functions of the brain, and inflammation of the salivary glands." I

may add, that mercurial foetor and salivation have been observed in horses, dogs,

and rabbits.

y. On Man.—a. a. In small or tlierapeutic doses, as from one-eighth to one-

fourth of a grain, it frequently exerts a beneficial effect on diseases, (syphilitic

eruptions, for example,) without producing any obvious alterations in the actions

of the different organs. Occasionally, especially when the stomach and bowels are

in an irritable condition, it gives rise to a sensation of warmth in the epigastrium,

and causes nausea, griping, and purging. In such cases, it is best to diminish

the dose, and conjoin opium. By repetition, we frequently observe that the pulse

becomes somewhat excited, and if the skin be kept warm, perspiration is often-

times brought on; at other times the quantity of urine is increased. Continued

use of it causes salivation ; but it is said, that corrosive sublimate has less ten-

dency to occasion this effect than other preparations of mercury. Maximilian

Locher (Van Swieten's Commentaries upon Boerhaave's Aphorisms, xvii. 294.),

who, from the year 1754 to 1762, cured 4,880 patients affected with the venereal

disease, at St. Mark's Hospital, Vienna, by the exhibition of this remedy, says,

that no person died, or experienced the least painful or dangerous symptoms, in

consequence of its use. He was, however, exceedingly cautious and careful in

» See Keraudren, Des Proprietes du Sublime Corrosifpour la conservation du bois, ct des effets de cette prepara-

tion sur la santi des marins, in the Mini Royale .Acad, de JHed. t. v. p. 41. Paris, 1836. I liaVe seen wood which
had been prepared by Kyan's process, and which became black on the application of hydrosulphuret of ammonia
(showing the presence of mercury), covered with cottony fungi which grew from it. Sir John Barrow, in his

Life of Lord .Anson, Bays, wood thus prepared is attacked by the Teredo.
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its employment, and always stopped its administration on the first appearance of

salivation. Van Svvieten says, '* I am convinced, from repeated experience, that

the menstrual evacuation is not disturbed by the use of this remedy."

/3^. Chronic poisoning. In someickat larger doseSy or by tlie long-continued
use of the before mentioned S7nall doses, gastro-enleriUSj and all the usual consti-

tutional effects of mercury are brought on. Thus heat and griping pain in the

alimentary canal, (particularly in the stomach and rectum,) loss of appetite,

nausea, vomiting, purging, and disordered digestion, are the gastro-enteritic

symptoms. The pulmonary organs also not unfrequently become affected ; the

patient complains of dry cough, pain in the chest, disordered respiration, and
bloody expectoration. Coupling these symptoms with the effects said to be pro-

duced on the lungs of animals by the use of corrosive sublimate, we have an
important caution not to administer it to patients affected with pulmonary disorders,

—a caution, indeed, which Van Swieten gives ;
" for those," says he, " who have

a husky dry breast, are troubled with a cough, whose nervous system is exces-

sively irritable, and are subject to a hemorrhage, bear not this remedy without

detriment."

yy. Acute poisoning.—In very large doses corrosive sublimate acts as a caustic

poison, in virtue of its affinity for albumen, fibrin, and other constituents of the

tissues. I shall follow Dr. Christison, and admit two varieties of poisoning by
it ; in one of which " the sole or leading symptoms are those of violent irritation

of the alimentary canal. In another variety the symptoms are at first the same
as in the former, but subsequently become conjoined with salivation and inflam-

mation of the mouth, or some of the other disorders incident to mercurial erethism,

as it is called."

First variety : Gastro-enteritis.—Tn this variety the symptoms are analogous to those of other

corrosive poisons : namely, violent burning- pain in the mouth, throat, (esophagus, and stomach
;

difficulty of deglutition; sen<e of suffocation; nausea; violent vomiting (increased by every

thing taken into the stomach) of mucous, bilious, or sanguineous matters. The pain soon ex-

tends from the stomach over the whole abdomen, which becomes acutely sensible to the slightest

impression; violent purging, oflen of blood; inexpressible anxiety; flushed countenance; rest-

lessncss ; pulse quick, small, and contracted ; cold sweats; burning thirst; short and laborious

respiraiion; urine frequently suppressed ; and, lastly, various indications of a disordered condi-

tion of the nervous system ; such as a tendency to stupor, or even actual coma ; convulsive

movements of tiie muscles of the face and extremities : sometimes diminished sensibility of one
of the limbs, or of the whole body; or even paraplegia. Occasionally death appears to result

from the powerful effects produced on tiie nervous system, or from exhaustion, or from mortifica-

tion of the bowels.

Dr. Chrislison points out, the following characters as serving to distinguish poisoning by
bichloride of mercury from that by arsenious acid :

—

1. Tlie symptoms begin much ijooner.

2. Tlie tasie is much more unequivocal and strong.

3. Ttie acridity and irritation in tlie gullet is mucli greater.

4. The countenance is flushed, and even swollen ; whcrea?, in poisoning by arsenic, it is usually
contracted a'ld ghastly.

5. Blood is more frefjuently discharged by vomiting and purging.

6. Irritation nf the urinary passages is more frequent.

7. Nervous sffecfions are more apt to come on during the first inflammatory stage.

8. The effects are more curable than those of arsenic.

9. Deviations in the symptoms are more rare.

Second variety: Gastroenteritis, accompanied with or followed by mercurial erethism.—

I

here use tho term erethism in the sense in which it is employed by Dr. Christison,—namely, to

indicate all the secondary effects of mercury. In this variety, the symptoms first observed are

thop<; mentioned for the last variety, but they are followed, sooner or later, by those of inflanifna-

tipn of the salivary glands, and of the mouth and its neighbouring parts
;
profuse salivation,

ulceration of the mouth, great fcetor of the breath, and other symptoms of this kind, already

described.

Uses.—Internally it has been employed as a sialogogue, alterative, and dia-

phoretic.

The celebrated Baron Van Swieten (Op. cit.) may be regarded as the principal

introducer of corrosive sublimate into practice as a remedy for venereal diseases,^

* See also several papers on the use of bichloride in syphilis, in the Medical Observations and Jnquiriu,
vols. i. and ii.

53»
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He seems to have been led to its employment from a suspicion that salivation was
not requisite for curing this class of diseases ; and hence he was desirous of ob-

taining' some mercurial »' that could be diluted at will, and so tried in a very

small dose." Now corrosive sublimate possessed these properties, and hence

he commenced his experiments with it, and, meeting with great success, recom-

mended it to Maximilian Locher, whose results I have already stated. ^ The
balance of evidence is decidedly favourable to the employ r^ient of this medicine as

an internal remedy for venereal diseases. By its partisans it has been asserted

to be a safe and efficacious mercurial, to remove venereal symptoms m a very

short space of time, and without causing salivation, merely by exciting diapho-

resis. Its opponents (^Vide Pearson, op. c'U.) state, on the other hand, that other

mercurials are quite as effectual and speedy ; that the cure by corrosive sublimate

is not permanent ; and, lastly, that its corrosive and irritant properties renders its

employment objectionable. • One of the latest advocates for its use is Dzondi,^ of

Halle, who states, that the best mode of using bichloride of mercury is in the

form of pills made with crumb of bread : and he gives the following formula for

iheir preparation :—R H-ydr. Sublim. Corros. gr. xij., solve in Aq. Distill, q. s.,

adde Micae Panis Albi, Sacchari Albi, aa. q. s. ut ifit. pilulae numero ccxl. Of
these pills, (each of which contains one-twentieth of a grain of corrosive sub-

limate,) four are to be administered daily, and increased until thirty (contain-

ing one grain and a half) are taken at a dose. The best time of exhibiting them
is after dinner. In irritable subjects, and painful affections, a ^ew drops of the

tincture of opium may be taken with each dose. During the time the patient is

under their influence he should adopt a sudorific regimen, (as is also recommended
by Van Swieten,) and take decoction of sarsaparilla.

In acute diseases few have ventured lo employ bichloride of mercury: how-
ever, Schwartz gave it in hepatitis after the fever and pain had subsided ; Sauter

employed it in an epidemic scarlet fever ; and Berends (Richter, Ausfahr. Arzneim.
V. .581.) administered it in asthenic malignant fevers.. I have already noticed (p.

603) Mr. Lempriere's proposal to use it in fever as a sialogogue.

In various chronic diseases it has been given as an alterative and diaphoretic^

with occasional success. Thus in rheumatism, diseases of the bones, periodical

pains, skin diseases, scrofulous affections, disorders of the nervous system, &c.
In such it should be associated with diaphoretics (as antimony, sarsaparilla,

&c.), warm clothing, &c. Not unfrequent\y opiates should be combined
with it.

As an external remedy it has been employed as a caustic in substance (either

alone or combined with arsenic) to cancerous ylcers, to parts bitten by rabid

animals, to chancres, &;c. : used in this way, however, it is mostly objectionable.

In onychia maligna it is used with great advantage, mixed with an equal weight

of sulphate of zinc, and sprinkled thickly upon the surface of the vilcer, which is

then to be covered with a pledget of lint saturated with tincture of myrrh.
(
United

States Dispensatory.) A solution has been employed for various purposes : thus

by Baume, as already mentioned (p. 601), for pediluvia, to produce salivation :

as a lotion in chronic skin disease (as lepra, psoriasis, scabies, rosacea, &jc.) ; as

a wash to ulcers, particularly those of a venereal nature; as an injection ^n dis-

charges from the urinary organs; as a collyrium in chronic diseases of Vne «ye,

especially those of a venereal nature ; and as a gargle in ulcers of the tonsils.

A solution is sometimes used as a preventive for the venereal disease.

Administration.—It may be used internally, in substance or solution. The
dose of it in substance is from one-sixteenth to one-eighth of a grain. Some advise

it to be given to the extent of one-fourth of a grain ; but in this dose it is very apt

* For farther historical details respecting its use, vide Pearson's Observations on the Effects qf various Arti-

cles of the Mat. Med. p. 99. et. seq.

9 Xtue zuverliiss, Heilart. d. Lvsts. in alien ikren Fijrmen, &c., 182r>, in Richter, .4ks/. .drzn. Bd. v. S. 596.



to gripe and purge. Dzondi's formula, already given, may be employed when
we wish to administer it in substance.

In solution it may be exhibited dissolved in water (vide liquor hyclrargyri

bichloridi), alcohol, or ether^

For external use a watery solution may be employed, containing from half a

grain to two or three grains, dissolved in one ounce of water.

Antidotes.—Sevc/al substances which decompose corrosive sublimate have

been employed as antidotes. These are Albumen, Gluten of Witeat (as contained

in wheaten flour), Milky Iron Filings, and Meconic Acid.

I have already alluded to the decomposition of corrosive sublimate by Albumen,

The compound which results from their mutual action appears to be inert, or

nearly so. In Dr. Christison's Treatise on Poisons will be found several cases

noticed, in which albumen has been most effectual : one of the most interesting of

which is that of Baron Thenard, the celebrated chemist, who inadvertently

swallowed a concentrated solution of corrosive sublimate, but by the immediate

use of whites of eggs suffered no material harm. Peschier states, that one egg is

required for every four grains of the poison. Gluten of wlwat has been recom-

mended by Taddei, and may be employed when albumen is not procurable.

Wheaten flour (which contains gluten) will probably answer as well as the pure

gluten. Milk, in the absence of albumen or flour, may be used. Iron Filings

are slated to be useful, by reducing the corrosive sublimate to the metallic state.

Meconic acid is also said to be. an antidote, by forming an insoluble meconate of

mercury. But a knowledge of the fact is of little practical value, since the acid

is not generally procurable; a,nd tincture of opium, which contains it, cannot be

safely used in sufficient quantity; for Dr. Christison finds that five grains of cor-

rosive sublimate require an infusion of 33 grains of opium to precipitate the whole

of the mercury.*

The other parts of the treatment for acute poisoning by corrosive sublimate are

the same as for other irritjint poisons, and consist of the usual antiphlogistic sys-

tem—the use of warm baths, opiates, &c.

LIPOR IIYDRARGYRI BICHLORIDI, L. Solution of Bichloride ofMercury. (Take
of Bichloride of Mercury ; Hydrochlorate of Ammonia, each, grs. x. ; Distilled

Water, Oj. Dissolve the bichloride of mercury and hydrochlorate of ammonia
together in water.) Hydrochlorate of ammonia is used to increase the solvent

power of the water. Each fluid ounce contains half a grain of corrosive sublimate.

The dose of this solution is from half a fluid drachm to two or three fluid drachms,

taken in some bland liquid, as linseed tea.

11. IIYDRAR'GYRI AMMO'NIO-CHLO'RIDUM, A—AMMONIO-CHLORIDE OF
MERCURY.

(Hydrargyrum praeci pita turn album, JB.—Hydrargyri submurias ammoniatum, D.)
[Hydrargyrum Ammoniarum, U. S.J

History.—This compound was discovered by Raymond Lully, in the thirteenth

century. Lemery pointed out two modes of procuring it, and hence it is some-

times termed Lemery''s White Precipitate, to distinguish it from precipitated

calomel, also called on the Continent white precipitate. It has had various other

appellations, as Cosmetic Mercury [Mercurius Cosmeticus), White Precipitated

Mercury ; and, according to the view taken of its composition, it has been called

Muriate of Ammonia and Mercury, Ammoniated Submuriate of Mercury, Am-
moniated Mercury, Amrrwniacal Oxychloruret of Mercury, and Chloramide or

Chloro-amidide of Mercury. Its most familiar name is White Precipitate,

1 The protosnlphuret of iron has been proposed as an antidote by M. Miahle. It is prepared by adding a
solution of sulphuret of potassium to a solution of sulphate of iron ; the precipitate is to be washed with water.
When this is added to a solution of corrosive sublimate, the reaction is such, that two equivalents of proto-

sulphuret of iron, and one equivalent of bichloride of mercury, yield two equivalents of proto-chloride of iron,

and one equivalent of the biaulphuret of mercury. This antidote requires the test of experience; theoretically
it is all that is required.—J. C.
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Preparation.—All the British Colleges give formulae for the preparation of

this salt.

The London College orders of Bichloride of Mercury, 3vj.; Distilled Water, Ovj.; Solution of

Ammonia, 1 3 viij. Dissolve the Bichloride of Mercury, with the application of heat, in the Water.

To this v;hen it is cold add the Solution of Ammonia, frequently stirring. Wash the powder

thrown down until it is free from taste; lastly, dry it. [The formula of the U.S. P. is essentially

the same.]

The Edinburgh College directs of Corrosive Sublimate, 3vj.; Distilled Water, Ovj.; Aqua
AmmonisB, f3 viij. Dissolve the Corrosive Sublimate with the aid of heat in the Distilled Water

;

and when the solution is cold add the Aqua Ammonia ; stir the whole well; collect the powder on

a calico filter, and wash it thoroughly with cold water.

The explanation of the changes which occur in the above processes will vary

according to the view taken of the constittition of white precipitate. If, with

Mr. Phillips, we regard it as a compound of bichloride and binoxide of mercury

with ammonia, its formation may be thus accounted for: 4 eqs. of ammonia, 2

eqs. of water, and 2 eqs. of bichloride of mercury, react on each other and yield

2 eqs. of sal ammoniac (hydrochlorate of ammonia), and 1 eq. of while preci-

pitate.

p
< 2 eg. Hydf

"\2 0xyg...

MATERIALS

2 eq. Water 18

4 eq. Ammonia

1 eq. Bichloride 5 2 eq. Clilor. 72

Mercury 274U ey. Merc. 202

1 eq. Bicliloiide i

Mercury 274
j

(334

2 eq. Hydroc. Ad. 74
---------

PRODUCTS.

2eq. Hydrochl.

Ammonia
Ammonia

leq.Binox. Merc. 218

lOS

leq. Amm.CIiIo.
ride Mercury . .528
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Dr. Kane, {Trans, ofthe Royal Irish Academy, vii. 423.) however, states that

white precipitate contains neither ammonia nor oxygen, but, instead of these,^the

elements of amidogen (N H-). He, therefore, regards it as a compound of
bichloride and binamidide of mercury (Hg Chl*^ -j- Hg Ad^) or as a chloro-ami-

dide of mercury, it is formed by the mutual reaction of two equivalents of
bichloride of mercury (2 Hg Chl'^) and four equivalents of ammonia (4 eqs. a7ni'

dide ofhydrogen = 4 HAd) : the products being one equivalent of white precipi-

tate (Hg Chl^ + Hg Ad3) and two equivalents of sal ammoniac (2 eqs. of chloro-

amidide ofhydrogen = 2 (H Chi + H Ad) ).

The Dublin College gives the following directions for its preparation :—Add to the liquor

poured off from precipitated Calomel as much water of Caustic Ammonia as may be sufficient

completely to throw down the metallic salt ; which is to be washed with cold water and dried on
bibulous paper.

Owing to the presence of some pernitrate of mercury in the protonitrate from
which calomel is precipitated on the addition of chloride of sodium (see p. 619),
there is some bichloride of mercury formed in the liquor. This is, therefore,

directed to be used by the Dublin College in the preparation of white precipitate.

Properties.—It occurs in commerce in masses or in powder. It is white,

inodorous, has a taste at first earthy, afterwards metallic. It is decomposed and
dissipated by heat, giving out ammonia, nitrogen, calomel, and water. It is inso-

luble in alcohol. By boiling in water we obtain £^ solution of hydrochlorate of
ammonia, and a yellow powder {white precipitated mercury and binoxide of
mercury, Kane). It is soluble in sulphuric, nitric, and hydrochloric acids.

Characteristics.—When heated with caustic potash, it gives out ammonia,
and forms a yellow powder {white precipitated mercury and binoxide of mer-
cury, Kane). The solution contains chloride of potassium, and with nitrate of
silver yields a white precipitate {chloride of silver), insoluble in nitric acid, but

soluble in ammonia. Caustic ammonia does not alter white precipitate. By
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this it may, therefore, be distinguished from calomel, which yields a gray pow-
der [protoxide of mercury) on the addition of ammonia. Protochloride of tin

decomposes white precipitated mercury, and separates metallic mercury. To
these characters must be added the effect of heat, water, and acids, as above men-
tioned.

Composition.—The analysis of Mr. Hennel {Quarterly Jmirnal of Science^

xviii. 297.) and Mitscherlich [Ann. Chirn. xxxv. 428.), agree in showing the ele-

ments of white precipitate to be those of binoxide of mercury and hydrochlorate

of ammonia, in the following proportions:

—

Atoms.

1

Eq. Wt.

.... 218 ....

.... 37 ....

17 ....

Per. Cent.

.... 80-14 ....

.... J360?

.... 6-255""

Hennel.

... 80 ...

... 20 ...

MUcherlieh.

822

J
10-7Hydrochloric Acid

Airiiiionia 1 ... ? 7-1

White Precipitate 1 ... ....272 .... .... 99.99 .... ... 100 ... 100-0

This composition is adopted by Berzelius. But in explaining the theory of the

formation of the white precipitate, 1 have assumed, with Mr. Phillips (Transla-

tion of the London Pharmacopasia.), a somewhat different view of the subject.

Two equivalents of the white precipitate of Mr. Hennel, minus two equivalents

of water, are equal to one equivalent of the same compound, according to Mr,
Phillips.

.atoms. Eq. Wt. Per Cent.

Richloride oflVIercury 1 274 5209
Binoxide of Mercury 1. 218 41-44

Ammonia 2 34 6-46

White Precipitate (Phillips).

If two more equivalents of water be abstracted, we have the composition of

white precipitate, according to Dr. Kane.

Jltoms. Eq. Wt. Per Cent.

Bichloride of Mercury 1 274 53-93

Binaniide of Mercury 1 234 46*06

Chloroamidide of Mercury 1 508 99-99

Purity.—This compound is largely adulterated with sulphate of lime. I have

one sample containing one-third of its weight of this substance. Carbonate of

lime and of lead are sometimes employed to adulterate white precipitate. Pure

white precipitate, thrown on a red-hot shovel, is dissipated without any residuum:

whereas the above impurities remain. The carbonates are recognised by the

effervescence on the addition of hydrochloric acid. Sulphate of lime may be

detected by boiling the suspected substance in distilled water, and applying the

tests for sulphates and calcareous salts, as before directed (pp. 414 and 496).

Totally evaporated by heat. When digested with acetic acid, iodide of potassium throws down
nothing either yellow or blue. The powder rubbed with lime water does not become black* It

is totally dissolved by hydrochloric acid without effervescence. When heated with solution of

potash it becomes yellow, and emits ammonia. Ph. Land.

The iodide of potassium is employed to detect lead or starch in the acetic solu-

tion. If lime water occasion a black precipitate, it indicates the presence of a
protosalt of mercury.

Physiological Effects.—Its action on the body is very imperfectly known,
no modern experiments having been made with it. It is usually considered to be

highly poisonous, and somewhat similar in its operation to bichloride of mercury.

Palmarius and Naboth (Wibmer, Wirk. d. Arzn. iii. 64.) have reported fatal

cases of its use. (Vide also Gmelin, App. Medicam. ii. 166.)
Uses.—It is employed as an external agent only ; commonly in the form of an

ointment. It is an efficacious application in various skin diseases—as porrigo, im-
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petigo, herpes, and even scabies ; also in ophthalmia tarsi. Among the lower

classes it is commonly used to destroy pediculi.

UXGUENTUM HYDRARGYRI AMDIONIO-CHLORIDI, L. ; Uiiguentum Prc^cipitati alhi,

E. ; Unguentum Hydrargyri Siibmuriatis Ammoniati, D. ; Ointment of White
Precipitate. [Unguentum Hydrargyri Ammoniati, U. S.] (White Precipitate,

3j. ; Lard, 3iss. Mix.) Stimulant, alterative, and detergent. Used in various

skin diseases, as above mentioned.

12. HYDRARGYRI lO'DIDUM, L. (U. S.)-IODIDE OF MERCURY.

History.—This compound is commonly called Protiodide of Mercury^ to dis-

tinguish it from other iodides of this metal.

Preparation.—There are several methods of preparing this compound.

The London College orders of Mercury, 3j. ; Iodine, 3v. ; Alcohol, as much as may be suffi.

cient. Rub the Mercury and Iodine together, adding the alcohol gradually, until globules are

no longer visible. Dry the powder immediately, with a gentle heat, without the access of light,

and keep in a well-stoppered vessel. [Also U. S,]

In this process the mercury and iodine enter into combination. The alcohol

facilitates the union by dissolving a portion of iodine and forming with the re-

mainder a pasty mass. Some biniodide is usually first formed, and is afterwards

transformed into the protiodide by uniting with mercury..

This process succeeds well when small quantities of iodide are to be prepared

;

but it is scarcely applicable to the preparation of large quantities, owing to the

great heat which is evolved, by which iodine is volatilized and some biniodide

formed. Soubeiran (Nouveau Traite de Pharmacie, t. ii. p. 513, 2"'^^ ed.) says

that the mass sometimes inflames, and escapes from the mortar with a kind of

explosion. To avoid these inconveniences small quantities only (7 or 8 ounces,

for example) should be prepared at one time, and the quantity of alcohol should

be augmented.

Another mode of preparing protiodide of mercury is by the addition of solution

of iodide of potassium to a solution of protonitrate of mercury, acidified with a
very small quantity of nitric acid, as long as a greenish precipitate is produced.

There are, however, some difficulties in this mode of proceeding. A subnitrate

of mercury is apt to be precipitated with the protiodide, and if, to avoid this, we
use excess of nitric acid, this decomposes the iodide of potassium and sets iodine

free, which combines with the protiodide to form the biniodide. If the solution

of protonitrate be added to that of the iodide of potassium, metallic mercury and
biniodide are apt to be formed ; the latter is at first dissolved, but is afterwards

deposited with the protiodide.

PRJopMPriEs.— It is a greenish yellow powder, whose sp. gr. is 7'75. It is in-

soluble^ water, alcohol, or an aqueous solution of chloride of sodium ; but is

soluole-in ether, and slightly so in an aqueous solution of iodide of potassium.

When heated quickly, it fuses and sublimes in red crystals, which become yellow

by cooling. Solar light decomposes it, and changes its colour. Heated with

potash, it yields iodide of potassium and reguline mercury.

When recently prepared it is yellowish, and when heat is cautiously applied it sublimes in red

crystals, which afterwards become yellow, and then by access of light they blacken. It is not

soluble in chloride of sodium. Ph. Lond.

Composition.—It consists of

—

^toms. Eq. Wt. Per Cent.

Mercury 1 202 61a8
Iodine 1 126 3841

Iodide of Mercury l 328 09'99
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Physiological Effects.—It is a powerfully irritant poison. A scruple killed

a rabbit wiihin twenty. four hours, and a drachm destroyed a pointer dog in five

days. (Cogswell, Essay on Iodine and its Compounds^ p. 160.)

In small but repeated doses, it appears to exercise a specific influence over the

lymphatic and glandular system. Two grains taken daily caused salivation in

two instances. (Biett, Lancette Francaise, Juin, 1831.)

Uses It has been used in syphilis and scrofula, especially when they occur in

the same individual. Lugol {Essays on Hue Effects of Iodine in Scrofulous Dis-

orders, by Dr. O'Shaughnessy, p. 170.) employed an ointment of it in those forms

of external scrofulous disease which resemble syphilis. Ricord {Lancette Fran-

caise, 1835, No. 65.) gave it internally with good effect in syphilis infantum,

Biett (O'Shaughnessy 's Trans, of LugoVs Essays, p. 201.) has successfully em-

ployed it in syphilitic ulceration and venereal eruptions.

Administration The dose of it for adults is from one grain gradually in-

creased to three or four. Ricord gave from one-sixlh to one-half of a grain to

children of six months old. Biett employed it internally, and also externally, in

the form of ointment, to the extent of twelve or fourteen grains daily, by way of

friction.

1. PILULiE HYDRARtlYRI lODIDI, L. (Iodide of Mercury, 3j. ; Confection of Dog.

rose, 3iij. ; Ginger, powdered, 3j. M.)—Five grains of these pills contain ono

grain of iodide. The dose, therefore, will be from five grains to a scruple.

2. Ul^JGUENTUM HYDRARGYRI lODIDI, L. (Iodide of Mercury, 3j.; White Wax
3ij. ; Lard, 3vj. M.)—This is used as a dressing for scrofulous ulcers, or for sy-

philitic ulcers in scrofulous subjects. It is also employed in tubercular skin dis-

eases, as lupus, rosacea, and sycosis. (Rayer, Treat, on Skin Diseases.)

13. HYDRARGYRI BINIO'DIDUM, L. i:.—BINIODIDE OF MERCURY.

fHydrargyri lodiduin Rubrum, U. S.]

History.—This compound is frequently called the Deutiodide of Mercury, or

the Red or Per-Iodide of Mercury.

Preparation.—Both the London and Edinburgh Colleges give directions for

the preparation of this compound.

The London College orders of Mercury, 3j. ; Iodine, 3x.; Alcohol as much as may be suffi-

cient; rub the mercury and iodine togetlier, adding the alcohol gradually, until the globules are

no longer visible. Dry the powder immediately, with a gentle heat, without the access of light,

and keep in a well-stoppered vessel. [AlsoU. S.]

The Edinburgh College directs of Mercury, 3ij. ; Iodine, 3ijss. ; Concentrated Solution of

Muriate of Soda, a Gallon. Triturate the Mercury and Iodine together, adding occasionally a

little rectified spirit, till a uniform red powder be obtained. Reduce the product to fine powder,

and dissolve it in the solution of muriate of soda with the aid of brisk ebullition. Filter, if ne-

cessary, through calico, keeping the funnel hot; wash and dry the crystals which form on cool-

ing.

In these processes the iodine and mercury combine, to form the biniodide. The
alcohol facilitates the combination by dissolving part of the iodine, and forming a

pasty mass with the remainder.

The solution of common salt employed by the Edinburgh College serves to se-

parate the biniodide from any protiodide (which is insoluble in that liquid), as well

as to obtain the biniodide in a crystalline form.

Considerable inconvenience is experienced in obtaining large quantities of the

biniodide by the above process, on account of the great heat evolved when mer-

cury and iodine are rubbed together (see p. 650).

Biniodide of mercury may bo readily obtained by mixing solutions of bichloride

of mercury and iodide of potassium. 1 eq. or 274 parts of bichloride are required
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to decompose 2 eqs. or 332 parts of iodide of potassium. These proportions are

about eight of the first, to ten of the second salt. In this process double decom-
position takes place : 1 eq. or 454 parts of biniodide of mercury precipitate, and
2 eqs. or 152 parts of chloride of potassium remain in solution.

In order to obtain a fine-coloured biniodide, and to insure the absence of bi-

chloride of mercury in the product, a slight excess of iodide of potassium should

be employed. This, indeed, holds a little biniodide of mercury in solution, but

the quantity is inconsiderable. A large excess of iodide of potassium combines

with the biniodide, and forms therewith a soluble double salt (Jiydrargyro-iodide of
potassium)^ composed of iodide of potassium and biniodide of mercury. U the

bichloride of mercury be slightly in excess, a pale-red precipitate (composed of

biniodide of mercury with a little bichloride) is obtained. A great excess of bichlo-

ride of mercury keeps biniodide in solution.

Properties.—It is a scarlet-red powder, whose sp. gr. is 6'32. It is insoluble

in water, but soluble in alcohol, some acids, alkalis, and solutions of iodide of po-

tassium, chloride of sodium, and of many of the mercurial salts. From its solu-

tion in boiling rectified spirit it is deposited, on cooling, in rhombic prisms. When
heated it fuses, forming a ruby-red liquid, sublimes in crystals, which are at first

yellow but afterwards become red, and furnish a scarlet-red powder. It combines

with other alkaline iodides (as iodide of potassium) forming a class of double salts,

called the hydrargyro-iodides.
Characteristics.—Heated with potash in a tube it yields metallic mercury, which

is volatilized: the residue is iodide of potassium, recognisable by the tests before

described (p. 430). From the protiodide of mercuryit is distinguished by its co-

lour and its solubility in a solution of chloride of sodium. The effects of heat on

it, and its solubility in iodide of potassium, are other characters which serve to

recognise it.

Composition.—Its composition is as follows

:

Moms. Eq. Wt. Per Cent.

Mercury 1 202 44-5

Iodine 2 252 55-5

Biniodide of Mercary .. . 1 454 1000

Purity.—The presence of bisulphuret of mercury in it may be recognised by

fusion with caustic potash in a glass tube, by which a mixture of sulphuret and

iodide of potassium is obtained : the existence of sulphur may be proved by the

evolution of hydrosulphuric acid on the addition of a mineral acid.

By heat, cautiously applied, it is sublimed in scales, which soon become yellow, and afterwards,

when they are cold, red. It is partially soluble in boiling rectified spirit, which affords crystals

as it cools. It is alternately dissolved and precipitated by iodide of potassium and bichloride of

mercury. It is totally soluble in chloride of sodium. Ph. Lond.

"Entirely vaporizable : soluble entirely in 40 parts of a concentrated solution of muriate of

soda at 212°, and again deposited in fine red crystals on cooling." Ph. Ed.

Physiological Effects, a. On Animals.—A scruple killed a rabbit in twen-

ty-four hours : the stomach was found preternaturally reddened. Ten grains, dis-

solved in a solution of iodide of potassium, and given to a dog, caused vomiting,

pain, tenesmus, and depression : in four or five days the animal was well. (Cogs-

well, Essay on Iodine, p. 164.) Maillet (^Journ. de Chim. Med. iii. 543, 2^^*

Serie.) has also made some experiments with it.

/3. On Man.—It is a powerful irritant and caustic. It is nearly as powerful

as the bichloride of mercury ; indeed, Rayer
(
Treatise on Skin Diseases, by Dr.

Willis, p. 79.) considers it more active than the latter. Applied to ulcers, in the

form of ointment, I have known it cause excruciating pain. Left in contact with

the skin for a while, it induces, says Rayer, a most intense erysipelatous inflam-
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matlon. "When administered internally, it must be done with great caution. Like
other mercurial compounds, its repeated use causes salivation.

Uses.—It has been employed in the same cases (i. e. syphilis and scrofula) as

the protiodide of mercury, than which it is much mure energetic. Breschet

(O'Shaughnessy's Transl. of Lugd's Essays, p. 204.) applied it, in the form of
ointment, with great success in a case of obstinate ulceration (thought to have
been carcinomatous) of the angle of the eye. In the form of a dilute arid thin

ointment (composed of biniodide of mercury, gr. ii. ; cerate, Bii. ; and almond oil,

9j.), it has been used in opacity of the cornea. (Graefe and Walther's Journ.f.
Chir. Bd. 13.) In obstinate ophthalmia tarsi, with thickening of the meibomian
glands, it has also been successfully employed.

Administration.— It should be given in doses of one-sixteenth of a grain, gra-

dually increased to one-fourth of a grain. It may be exhibited in the form of pills,

or dissolved in alcohol or ether.

UNGUENTUM niDRAKGYRI BINIODIDI, L. (Biniodide of Mercury, 3j. ; White
Wax, 5ij« ; Lard, 3vj. M.) Used in the before-mentioned cases. For ordinary

purposes, it will require to be considerably diluted.

14. HYDRAR'GYRI BISULPHURE'TyM, ii.—BISULPHURET OF MERCURY.

(CinnabariSj £.—Hydrargyri Sulphuretura riibrum, £).)—[U- S.]

History.—It is mentioned in the Old Testament. {Jerem. xxii. 14.) Theo-
phrastus [De Lapidibus.) says that Cinnabar (xivva/3ap<) was accidentally disco-

vered, by Callius, about ninety years before the magistracy of Praxibulus, of

Athens—that is, 494 years before Christ. Geiger (Handb. d. PJiarm. by Liebig.)

found it in the colouring matter of the old Egyptian tombs. It was formerly

called Minium. (Pliny, Hist. Nat. lib. xxxiii. cap. 38, ed. Valp.) It is com-
monly termed Red Sulphuret of Mercury ; and, when in powder, Vermilion.

Natural History.—The principal repositories of Native Cinnabar {Cinna'
baris nativa) are Idria, in Carniola, and Almaden, in Spain. It occurs both

massive and crystallized ; the primary form of its crystals being the acute rhom-
bohedron.

Preparation.—All the British Colleges give directions for the preparation of

this compound.

The London College orders of Mercury, fcij. ; Sulphur, 3v. Melt the Sulphur, add the mer-
cury, and continue the heat till the mixture begins to swell up. Then remove the vessel, and
cover it closely to prevent the mixture taking fire. When the material is cold, reduce it [the mass]
to powder, and sublime it.

The process of the Edinburgh College is similar.

The Dublin College orders of Purified Mercury, nineteen parts ; Sublimed Sulphur, three

yaris. Mix the mercury with the melted sulphur, and, if the mixture takes fire, extinguish

the flame by covering the vessel Reduce the product of this operation to powder, and sub- •

lime it.

[The U. S. P. directs Mercury, forty ounces; Sulphur, eight ounces. Mix the mercury with

the melted sulphur over a fire ; and as soon as the mass begins to swell, remove the vessel from
the fire, and cover it with considerable force, to prevent combustion; then rub the mass into

powder, and sublime.]

In this process the heat enables the mercury and sulphur to combine and form

a black sulphuret of mercury. When large quantities of sulphur and mercury

are heated together, a slight explosion and flame are produced. By sublimation,

the black sulphuret is converted into cinnabar or the red sulphuret.*

Properties.—Artificial cinnabar has, in the mass, a dark reddish brown crys-

talline appearance; but when reduced to a fine powder, is of a beautiful scarlet-

» Full details respecting the Dutch method of manufacturing cinnabar are given in the .^nn. de Chim. iv. 25

and in Aikin's Diet, of Chemistry, vol. ii. p. 87.

VOL. I. 54
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red colour, and is then termed Vermilion, It is tasteless, odourless, insoluble in

water or alcohol, and unalterable in the air. It is fusible and volatile. It burns

in the air with a blue flame, the sulphur uniting with oxygen to form sulphurous

acid, while the mercury is dissipated in a vaporous form.

Characteristics.— Heated in a glass tube, with potash, it evolves mercurial

vapour, which condenses into liquid globules of this metal. The residue, which
is sulphuret of potassium, gives out hydrosulphuric acid on the addition of hydro-

chloric acid. The colour of cinnabar deepens under the influence of heat.

Composition.—Its composition is as follows :

—

Jltoms. Eq. Wt. Per Cent. Guihourt, Sefstrom.
Mercury 1 202 86-32 86-21 86-29

Sulphur 2 32 1367 1379 13-71

BisiiJphnret of Mercury 1 234 99-99 100-00 10000

PuEiTY.—Pure cinnabar is totally evaporated by heat, and is insoluble in nitric

or hydrochloric acid. If minium or red lead be intermixed, we may recognise it

by boiling in acetic acid, by which acetate of lead is procured in solution : this

forms a black precipitate with hydrosulphuric acid,—white with the sulphates,

—

and yellow with iodide of potassium. Realgar, or sulphuret of arsenicum, may
be detected by boiling the suspected cinnabar in solution of caustic potash, super-

saturated with nitric acid, and passing a current of hydrosulphuric acid through

it, by which a yellow precipitate {orpiment or sesquisulphuret of arsenicum) is

obtained. Earthy impurities are not volatile.

Totally evaporated by heat; and on potash being added to it, it runs into globules of mercury.

It is not dissolved either by nitric or hydrochloric acid, but is so by a mixture of them. Rectified

spirit, with which it has been boiled or washed, acquires no red colour. Digested with acetic

acid, it yields no yellow precipitate by iodide of potassium. Ph. Lond.
" It is sublimed entirely by heat, and without any metallic globules being formed." Pfi. Ed.

Physiological Effects.—According to Orfila (^Archiv. Gen. de Med. xix.

330.), pure cinnabar is inert ; for he found no effects were produced on dogs, by
half an ounce, when either applied to wounds or taken into the stomach. These
results being opposite to those obtained by Smith (Christison, Treat, on Poisons,

3d ed. 395.), it has been presumed that the latter must have employed an impure

sulphuret.

The vapour obtained by heating cinnabar in the air is poisonous; but this is

not in opposition to Orfila's experiments, since this vapour is not bisulphuret of

mercury, but a mixture of the vapour of mercury (either in the metallic or oxi-

dized state) and of sulphurous acid gas. Schenkius [Observ. L. vii.) has related

the case of a young man who died from the use of this vapour ,* and Hill [Edin.

Med. Essays, iv.) saw cough, violent salivation, diarrhoea, &c., produced by its

inhalation.

Uses.—Cinnabar is used merely as a fumigating agent, in venereal ulcerations

of the nose and throat. The method of using it is this :—About half a drachnri is

placed on a heated iron, and the fumes inhaled as they arise. In the shops, a

copper apparatus, with iron heater, is sold for the purpose. In the absence of this,

the bisulphuret is to be placed on a hot iron shovel, and the vapour inhaled by the

patient through a funnel. The irritating nature of the sulphurous vapour usually

excites coughing, and is injurious in persons disposed to phthisis. Hence the oxide

of mercury is to be preferred for fumigating.

Administration.—When employed internally, •cinnabar has been given in

doses of from ten grains to half a drachm. For the purpose of fumigation, half

a drachm may be employed.
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15. HYDRAR'GYRI SULPHURE'TUM CUM SUL'PHURE, /..—BISULPHURET OF
MERCURY WITH SULPHUR.

(Hydrargyri Sulphuretum nigrum, £).)—[U. S.]

History.—It is stated that the Chinese used this remedy long before it was
known lo Europeans. Harris, in 1689, first taught the method of preparing it by
trituration. Its most common name is JElhiops nmieral.

Preparation.—The London and Dublin Colleges give directions for the prepa-

ration of this compound.

The London College orders of Mercury ; Sulphur, each, Ibj. Rub them together, until globules

are no longer visible. [Also U. S. P.]

The (iirections of the Dublin College arc similar, with the addition that a stoneware mortar
should be used.

Properties.— It is a heavy, black, tasteless, odourless powder, insoluble in

water. When heated it fuses, and is completely dissipated.

Characteristics.—By boiling in caustic potash liquor we obtain a solution of

sulphuret of potassium. The residue is black, but possesses all the before-men-

tioned chemical characteristics of cinnabar (vide p. 638).

Composition.—If this compound be, as Mr. Brande [Manualof Pharmacy^ 3d

ed. 329.) supposes, a mixture of bisulphuret of mercury and sulphur, the pro-

portions must be

—

Per Cent.

Bisulphuret of Mercury 58
Sulphur '. 42

Hydrargyri Sulphuretum cum Sulphure, PA. Lond 100

Purity.—Free mercury may be detected by its commuiiicating a white stain

to gold. Charcoal maybe detected by its not volatilizing by heat. Animal char-

coal, by this character, asWell as by the presence of phosphate of lime in the

residue [vide pp. 308 and 513). Sesquisulphuret of antimony may be recognised

by boiling in hydrochloric acid, and applying the before-mentioned (p. 552) tests

for sesquichloride of antimony.

Totally evaporated by heat, no charcoal nor phosphate of lime being left. Ph, Lond.

Physiological Effects.—According to the experiments of Orfila, this prepa-

ration, like the last, possesses little or no activity. The late Dr. Duncan (Edin-

burgh Dispensatory.) also tells us that he has given it in doses of several drachms,

for a considerable length of time, with scarcely any effect. It is commonly re-

garded as alterative.

Uses.— It has been used in glandular diseases, especially of children ; and also

in cutaneous diseases.

Administration.—The dose for adults is from 5 to 30 grs.

16. HYDRAR'GYRI BICYAN'IDUM, i.—BICYANIDE OF MERCURY.

(Hydrargyri Cyanuretum, X>.)—[U. S.]

History.—This salt was discovered by Scheele. Its real nature was first

pointed out by Gay-Lussac in 1815. It has been known by various appellations,

as Prussian Mercury (Hydrargyrum Borussicum), Priissiate, Hydrocyanate^
Cyanvret^ Cyanide or . Cyanodide of Mercury (Hydrargyri Prussias^ Hydro-
cyanas^ Cyanuretum^ Cyanidum seu Cyanodidum).

Preparation.—There are two methods of preparing this salt : one recom-

mended by Proust, the other by Winckler. The London and Dublin Colleges

adopt Proust's process.

The London College orders, of Percyanide of Iron [Prussian hlue], 3viij.; Binoxide of Mcr-

cury, 3x. ; Distilled Water, Oiv. Boil them together for half an hour and strain. Evaporate the

liquor that crysl:ils may be formed. Wash what remains frequently with boiling distilled Water,

and again evaporate the mixed liquor that crystals may be formed.
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The Dublin College employs of Prussian Bine, six j^arts ; Nitric Oxide of Mercury, ^re^aris;
Distilled Water, forty parts.

[The U. S. Pharmacopoeia directs Ferrocyanuret of Iron, four ounces ; Red Oxide of Mer-
cury, three ounces, or a sufficient quantity; Distilled Water, three pints. Put the Ferrocy-
anuret of Iron and three ounces of the Oxide of Mercury, previously powdered and thoroughly
mixed tos^etlier, into a glass vessel ; and pour upon them two pints of the Distilled Water.
Then boil the mixture, stirring constantly; and, if at the end of half an hour the blue colour
remain, add small portions of the Oxide of Mercury, continuing the ebullition until the mixture
becomes of a yellowish colour ;—after which filter it through paper. Wash the residue in a pint
of the Distilled Water and filter as before. Mix the solutions and evaporate till a pellicle appears

;

then set the liquor aside that crystals may form. To purify the crystals, dissolve them in Distilled

Water, filter and evaporate the solution and set it aside to crystallize.]

In this process the cyanogen of the Prussian blue combines with the mercury
of the nitric oxide, while the iron unites with the oxygen of the oxide.

MATERIALS. COMPOSITION.

> eq Ferrose«qui- S
^ *"'• Protocyan. Iron J62 C 3 eq. Cyan. 78 ^p^A^ Bicyan, Merc.

'
cyanide of iron 430^ 4 ^^_^^^^^.^^^^^„ 2^8 j

3 «?• ^-^ ^g;
i\ eq. Binoxideof ( 4 eq. Iron US"'

Mercury 981 {^4.^ eq. Merc. 909^

Oxyg. 24 ^^/N 3 eq. Oxide Iron.
OxAjg. 48 _ii. 4 eq. Sesquiox. Iron

1411

1411
\2eq.
(Qeq.

1143

108) 5
160 jS:

The awkwardness of the use of half an equivalent may be easily obviated by
doubling all the above numbers : but several reasons have induced me to retain it

in the above diagram.

Pure bicyanide of mercury may be more economically prepared by Winckler's

process. This consists in saturating hydrocyanic acid with binoxide of mer-

cury.

The London College observes that bicyanide of mercury may be otherwise prepared by adding
as much Binoxide of Mercury as will accurately saturate it, to Hydrocyanic Acid, distilled from
Ferrocyanide of Potassium with diluted Sulphuric Acid.

The solution is to be filtered and allowed to crystallize.

In this process double decomposition takes place, the resulting products being

water and bicyanide of mercury.

MATERIALS.

2 eq. Hydrocyanic
acid 54

COMPOSITION.

2 eq. Hydrogen 2
2 eq. Cyanogen 52'

1 eq. Binoxide of ( 2 eq. Oxygen. . 16

Mercury 218 | i eq. Mercury. 202.

PRODUCTS.

Water 18

1 eq. Bicyanide of Mercury 254

272

Properties.—The crystals of this salt are square prisms. The crystals are

Fig. 94. Fig. 95.

M

Crystals toith modified Planes.

General form of Crystals of Bicyanide

of Mercury.
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heavy, white, colourless, transparent or opaque, inodorous, and have a strong

metallic taste. They are soluble in water, both hot and cold, and very liitic, if at

all so, in alcohol.

Characteristics.—Perfectly dry bicyanide of mercury when heated yields me-
tallic mercury and cyanogen gas. The latter is known by the violet or bluish

red colour of its flame. Heated with hydrochloric acid it evolves hydrocyanic
acid. It is not decomposed by nitric acid or the alkalis. Its solution throws

down a black precipitate with hydrosulphuric acid, and white pearly crystalline

plates {Jiydrargyro-iodo cyaniile of potassium) with a concentrated solution of

iodide of potassium {vide p. 387).

Composition.—Its composition is as follows :

—

Jltoms. Eq. Wt. Per Cent. Gay Lvssac.

Mercury I 202 7952 76-91

Cyanogen 2 52 20-47 20 09

Bicyanide of Mercury 1 254 99-99 100-00

Purity.—When prepared from ferrosesquicyanide of iron (Prussian blue) the

crystals are usually yellowish from the presence of some oxide of iron.

Transparent and totally soluble in water. The eolution, when hydrochloric acid is added,

emits liydrocyanic acid, which is known by its peculiar ssmell ; and a glass moistened with the

solution of nitrate of silver and placed over it, gives a deposit, which is dissolved by boiling

nitric acid. By heat it emits cyanogen, and runs into globules of mercury. Ph. Land.

Physiological Effects, a. On Vegetables.—It acts on plants like bichloride

of mercury. (Goeppert, in De Candolle, Phys. Veg. 1834.)

(3. On Animals.—Coulon {Traite sur l'*Acide Prussique^ quoted by Wibmer,
Wirk. d. A'Tzneim. iii. 30.) found that it acted on dogs, cats, sparrows, frogs,

snails, &c., like hydrocyanic acid. After death, inflammation of the stomach was
observed. Ollivier d'Angers [Journ. de Cliim. Med. i. 269.) tried its effects on
dogs. Seven grains, dissolved in water, killed a small dog in ten minutes, under
attempts to vomit, general convulsions, and exhaustion, manifested alternately

;

respiration and circulation at first accelerated, afterwards diminished. Similar

effects were produced by applying the salt to the cellular tissue, or injecting it into

the veins. Tiedemann and Gmelin^ detected mercury in the blood of the splenic

vein of a horse to whom the bicyanide had been administered.

y. On Man.—Taken in small closes^ it very readily excites nausea and vomit-

ing. Parent {Journ. de Chim. Med. viii. 473.) says it does not produce the

epigastric pain which the bichloride of mercury readily occasions. Continued

use causes salivation. In one case one-eighth of a grain twice a-day caused
ptyalism in three days.^ Mendaga^ says it acts directly on the skin and bones,

and hence it sometimes very speedily allays the pain of and disperses nodes.

In large doses, especially in very susceptible persons, it affects the nervous

system, and causes fainting, anxiety, and cramps. Twenty-three and a half

grains in one instance {Journ. de Chim. Med. i. 210.) caused death in nine days.

The most remarkable symptoms were, obstinate vomiting ; mercurial ulceration

of the mouth and abundant ptyalism ; contractions of the heart, which at first

were very strong, but became successively slower and more feeble ; the abdomen
was yielding, and not tender, notwithstanding the constant tenesmus ; suppression

of urine; semi-erection of the penis, and ecchymosis of this organ, as well as of

the scrotum; and, ultimately, convulsive movements.

Uses.—It has been employed as an antivcnereal medicine, and was first used

as such by Brera. (Richter, op. cit.) Parent {Journ. de Chim. Med. viii. 473.)

* Versuche u. d. Wege avf welch. Subst. aus d. Magcn u. Darmk. ins Blut gelang.
« Noumann, in DierbacliV J^eueste Entd. in d. Mat. Med. ii. 483, 1828.
» Decades Medico chirurgicas y FarmacevHcas, vi. 319, in Ricbter's Aunfuhr Anntim. r. 4^1.

54*
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administered it as a substitute for the bichloride of mercury, over which it has
several advantages. Thus, being more soluble, it ought to be more readily ab-

sorbed : it does not give rise to epigastric pain ; and, lastly, it is not so readily

decomposed ; for alkalis, several salts, and many solutions of organic matters,

which decompose corrosive sublimate, have no effect on it. It may be applied in

the form of aqueous solution or ointment to venereal sores.

It has been employed in induration of the liver, in some chronic skin diseases,

in obstinate headache, and in other maladies, as an antiphlogistic.

Its principal use in this country is as a source of hydrocyanic acid (vide p. 384)
and of cyanogen gas.

Administration.—Internally it may be employed in doses of one-sixteenth of

a grain gradually increased to one-half of a grain. It may be administered in the

form of pills (made with crumb of bread) or alcoholic solution. It will be fre-

quently advisable to conjoin opium, to prevent nausea or vomiting. When used

as a gargle or wash, we may employ ten grains to a pint of water. An ointment

may be prepared of ten or twelve grains to an ounce of lard.

Antidote.—I am unacquainted with any antidote for it. Albumen does not

decompose it. Perhaps ammonia might be found serviceable, to diminish the

effect on the nervous system. Opium relieves the vomiting. Our principal ob-

ject must be to remove the poison from the stomach, which is to be effected by the

stomach-pump, emetics, tickling the throat, &c.

17. UNGUEN'TUM HYDRAR'GYRI NITRATIS, L. (U. S.)—OINTMENT OF
NITRATE OF MERCURY.

(Unguentum Citrinum, £.—Unguentum Hydrargyri Nitratis vel Unguentum Citrinum, D.)

History.—This ointment is commonly known as Citrine or Yellmv Ointment.
It has also been termed Mercurial Balsam.

Preparation.—All the British Colleges give directions for its preparation.

ThG London College orders of Mercury, 3j.; Nitric Acid, f 3xi. ; Lard, 3vj.; Olive Oil, f3iv
First dissolve the Mercury in the Acid; then mix the solution while hot with the Lard and Oil

melted together.

The Edinburgh College directs of Pure Nitric Acid, fSviij. and f3vi.; Mercury, 3iv.;

Axunge, 3xv.; Olive Oil, f3xxxij. Dissolve the mercury in the acid with the aid of a gentle

heat. Melt the axunge in the oil with the aid of a moderate heat in a vessel capable of holding
six times the quantity; and while the mixture is hot, add the solution of mercury, also hot,

and mix them thoroughly. If the mixture do not froth up, increase the heat a little till this

takes place. Keep this ointment in earthenware vessels, or in glass-vessels, secluded from the

light.

The Dublin College orders of Purified Mercury, by weight ^j. ; Nitric Acid, 3xiss. ; Olive

Oil, Oj. [wine measure]'. Prepared Hog's Lard, 3iv. Dissolve the mercury in the acid; then,

having melted the oil and lard together, mix them and make an ointment in the same manner as

the ointment of nitric acid.

[For the formula of the U. S. P. see p. 643.]

The theory of the process is as follows :—By the mutual action of mercury
and strong nitric acid, a nitrate of the binoxide, as well as of the protoxide of
mercury, is formed, while binoxide of nitrogen is generated.* Part of the latter

escapes, and, combining with atmospheric oxygen, forms nitrous acid ; the re-

mainder reacts on the free nitric acid, and forms with it hyponitrous or nitrous

acid. The liquor then is a mixture of nitric acid in excess, probably of nitrous

acid, of the nitrate and hyponitrite of the binoxide of mercury, and nitrate of tJie

protoxide ofmercury,

» For the theory of the formation of Protonitrute cf Mercury, see pp. 615, 619, and 632.
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When this solution is added to the fatty matter (lard and olive oil), the olein

{oleate of glycerine) of the olive oil and of the lard is transformed into elafdine

(so called by Boudet, Journ, de Chim. Med. viii. 641, from eXaij, sXaj^og, an olive

tree.) {ela'idate ofglycerine) by the nitrous or the hyponitrous acid of the solution.

A red viscid oil is also simultaneously developed. Binoxide of nitrogen, and, ac-

cording to Soubeiran {^Nouv. Traite de PJiarmacie^ t. ii. p. 526 2"^° ed.), carbonic

acid gases are evolved. By the action of the fatty bodies on nitrate of mercury,
the latter is transformed into a yellow subnitrate of the protoxide of mercury.
A small portion of elaidale of mercury is also formed. The continued deoxidizing

influence of the fats on the mercurial salt ultimately effects the reduction of the

mercury. The gray colour which the ointment acquires by keeping is due to the

dissemination of minute globules of metallic mercury through the mass. If old

citrine ointment be digested in ether, the fatty matters are dissolved, and metallic

mercury left behind.

By keeping, this ointment is apt to change its colour, and become hard, pulve-

rizable, and thereby unfit for use. To prevent these alterations various modifica-

tions of the officinal formulae above given have been suggested. Dr. A. T.
Thomson (^London Dispensatory.) declares that the proportion of lard used is too

large. This statement, however, is pronounced by Dr. Wood {United States*

Dispensatory.) to Be a mistake; and the hardening is ascribed to the olive oil.

In the United Slates Pharmacopoeia neat's-foot oil is substituted for olive oil, and
it is said with decided advantage.

One writer recommends rape oil. [Pharmaceutical Transactions^ No. iv. p.

175.) Mr. Lessey, of Manchester, informs me, that when made with lard only,

the ointment remained soft for six months. MM. Henry and Guibourt [Pharma-
copee RaisonneCy p. '448, S^^ ^^.^^ and Mr. Duncan, of Edinburgh (Supplement

of the Edinburgh Dispensatory
, p. 196.), employ a considerable excess of acid.

The following are several formulte for its preparation

:

United States

Dispensatory.
Paris Codex.

Henry and
Guibourt.

Duncan. Bell and Co.' Lessey.

Mercury
JJj.

Nitric Acid f;5xi.

T ^
(sp.gr. 1-5)

Lard guj.

Olive Oil

Neat's foot Oil,. fgix.

32 parts.

48 parts.

(sp.gr. 1-286)

250 parts.

250 parts.

30 parts.

60 parts.

(sp. gr. 1-321)

240 parts.

240 parts.

giv.

^xii.

(Nitrous acid.)

gxv.
gxxxviss.

f;5xiv.

(8p.gr.l-43.)

lb. iij.

lb. ij.

3iv,

(Nitrous acid.)

3x11,.

Fine citrine ointment may be procured by any of the above processes; but, on

the other hand, failure may attend all of them. This may arise either from defec-

tive manipulation or from the employment of acid of different strength to that

ordered. The following are some practical points to be attended to in conducting

the process :—(see Mr. Alsop's paper in the Pharmaceutical Transactions, No.
iii. p. 100.)

1. The due regidation of the heat employed.—" If the mixture be made at a low

temperature, no effervescence takes place, and the ointment so produced will be-

come hard in a few days, of a greenish white colour, and eventually of a con-

sistence that may almost be powdered ; but if the oil or fat is heated to a sufficient

temperature, or the quantity operated upon is large enough to generate the heat

required, strong effervescence takes place, much gas is evolved, and a perfect

article is produced, of a fine golden colour, and of the consistence of butter." The
greater success which attends the manufacture of large than of small quantities of

Pharmaceutical TVanaactions, No. iii. p. 102.
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this ointment, may be referred to the higher temperature generated by the reaction

of larger quantities. of the materials.

2. The employment ofa proper qiianiity ofacid.—In the process of the London
College, by which, when it is strictly followed, a very fine product is obiained,

acid of a sp. gr. of I "5 is directed to be used. But the sp. gr. of commercial nitric

acid rarely exceeds 1'38 or 1-4. Hence, therefore, a larger quantity of commer-
cial acid is required to be equivalent to the quantity of strong acid ordered by the

Pharmacopoeia.

3. Stirring assists the evolution of gas, and is usually believed to favour the

formation of a fine product.—Mr. Alsop, however, asserts that a long continued

stirring is not required.

Properties.—When fresh prepared, this ointment has a fine golden yellow

colour, a bulyraceous consistence, and a remarkable nitrous odour. It is very

apt to become gray when mixed with other ointments, in consequence of their

deoxidizing powers. It should be spread with wooden or ivory spatulas.

Composition.—When fresh prepared this compound contains the following

substances :

—

Eiaidine.
Red Oil.

ElaiJate of mercury (mercurial soap).

Nitrate of Mercury.

Eiaidine is a white saponifiable fat, fusible at 97° F. [89-6° F. according to Meyer,] (JPharma-
ceutisckes Central- Blait fur 1840, S. 790.), very soluble in ether, but requiring 200 times its

weight of boiling alcohol to dissolve it. It consists of elaKdic acid and glycerin.

Physiological Effects.—It is an irritant and slight caustic. When it has

undergone decomposition by keeping, it irritates ulcers exceedingly, and even ex-

cites slight erysipelatous inflammation.

Uses.—We employ it as a stimulant and alterative in chronic diseases of the

skin, more particularly those affecting the hairy scalp, as the different forms of

porrigo, in which it is exceedingly etficacious. It is also used as a dressing to

ulcers—to stimulate and cleanse them—as in foul syphilitic sores and phagedenic

ulcers. Lastly, it is employed m ophthalmic diseases—more particularly ophthalmia

tarsi, or psorophthalmia, in which it is applied (mixed with its own weight of

almond oil) by means of a camel's hair-pencil to the lids, frequently with such

advantage that some have regarded it as a specific in this complaint.

18. HYDRAR'GYRI ACE'TAS, Z).—ACETATE OF MERCURY.

History.—This compound was known to Lefebure in the 17th century.

PfiEPARATioN.-T-In the Dublin Pharmacopcda the directions for procuring it

are the following:

—

Take of Purified Mercury, Acetate of Potash, of each nine parts; Diluted Nitric Acid eleven

parts; Boiling Distilled Water, one hundred parts; Distilled Vinegar, as much as may be suflS-

cient.

Let the Nitric Acid be added to the Mercury, and when the effervescence has ceased, let the

mixture be digested that the metal may be dissolved : let the Acetate of Potash be dissolved in

water, and let the distilled vinegar be added until the acid shall predominate in the liquor; to

this, whilst boiling, let the solution of the Mercury in the Nitric Acid be added, and let the mix-

ture be filtered as quickly as possible through a double linen cloth; let it cool that crystals may
form ; having washed these with cold distilled water, dry them on paper with a very gentle heat.

In every step of this process let glass vessels be employed.

By the mutual action of diluted nitric acid and mercury we obtain a protonitrafe

of mercury {vide p. 615). When this is mixed with acetate of potash double de-

composition takes place : nitrate of potash and protoacctate of mercury being

formed. To prevent precipitation of the yellow subnitrate of mercury, excess of
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acetic acid should be employed : and by filtering, whilst hot, any which may be

formed would be separated before the acetate has deposited.

Properties.—This salt occurs in white micaceous, flexible scales, which are

inodorous, but jjave an acrid taste. It blackens by light. When heated it is re-

solved into carbonic acid, acetjc acid, and mercury. It is very slightly soluble in

water, requiring 300 times its weight of this liquid to dissolve it, according to

Dumas. It is insoluble in cold alcohol : boiling alcohol abstracts part of its

acid.

Characteristics.—Its appearance, its slight solubility in water, and the action of

heat on it, are some of its characteristics. Heated with sulphuric acid the vapour

of acetic acid is evolved. The fixed alkalis precipitate the black oxide of mercury.

Chloride of sodium forms calomel with it.

Composition.—It has the following composition :

—

.atoms. Eq. Wt. Per Cent. Dumas.

Protoxide of Mercury 1 210 80-46 80C6
AcelicAcid , 1 51 19-54 1934

Acetate of Mercury 1 261 10000 10000

Physiological Effects.— It is one of the mild mercurial preparations. From
the reports of Guarin, Colombier, and Vogler (Wibmer, Wirkung d. ArzneiTn.

iii. 647.), it appears to have acted in some cases with great violence, and to have
occasioned violent vomiting, purging, abdominal pain, bloody evacuations, &c.
These effects probably arose from the presence of some acetate of the binoxide of

mepcury.

Uses.—It was introduced into practice in consequence of being supposed to be

the active ingredient of KeyserV antivenereal pills. But Robiquet has subse-

quently ascertained that Keyser employed the acetate of the binoxide. (Dumas,
Traite cle CJiimie^ v. 178.) It is occasionally used in syphilitic affections.

Administration.—The dose of it is from one to five grains. A solution com-
posed of one grain of the acetate dissolved in an ounce of water, may be used as

a wash. An ointment is prepared by dissolving two or three scruples in an ounce

of olive oil.

19. HYDRAR'GYRI SUBSULTHAS FLAVUS.—YELLOW SUBSULPHATE OF
MERCURY.

(Hydrargyri Oxydum Sulphuricum, D.)— [Hydrargyri Sulphas Flavus, U. S.]

History.—This compound was known to Croll in the sPxteenth century. It

has been termed Turpeth (or Turbith) mineral
(
Turpethum mine^'ale)^ from its

resemblance in colour to the root of the Ipomosa Turpethum.
Preparation.—The Dublin College directs it to be thus prepared:

—

Take of the Persulphate of Mercury one part, Warm Water twenty parts. Triturate them
together in an earthenware mortar, and pour off the supernatant liquor ; let the yellow powder
be washed with distilled water, so long as the decanted fluid exhibits any deposit on the addi-

lion of some drops of the water of caustic potash ; lastly, let the sulphuric oxide of mercury be

dried.

[The U. S. P. directs the Persulphate to be made with Mercury four ounces. Sulphuric Acid
six ounces. Then proceed as above.]

By the action of water there are obtained a soluble supersulphate and a diffi-

cultly soluble subsulphate of mercury.

Properties.— It is a heavy, lemon-yellow, inodorous powder, having an
acrid taste. It requires 2000 parts of water at 60°, or 600 parts at 212°, to dis-

solve it.

Characteristics.—When heated in a tube, sulphurous acid is^ evolved, and glo-

bules of mercury sublimed. Boiled with caustic potash or soda, the red binoxide
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precipitates, and a solution of sulphate of potash is obtained, known to be a sul-

phate by chloride of barium {vide p. 414).
Composition.—Its composition is as follows:

—

Braameamp.
and

Movis. Eq. Wt. Per Cent. Siqueira-Oliva.

Binnxide of Mercury ] 218 845 847
Sulphuric Acid l 40 15-.5 15-

Subsulphate of Mercury.... 1 258 1000

Physiological Effects—In small quantities it occasions nausea, vomiting,

and ptyalism. Taken into the nostrils it excites sneezing, and sometimes saliva-

tion. Stenzel (VVibmer, Wirk. d. Arzneim. iii. 66.) mentions a fatal case from

its internal use.

Uses.—It is sometimes used as an emetic in cases of swelled testicle, to pro-

mote absorption by its .nauseating and emetic action. [Observ. on the Dublin
Pharmacopma.) It was formerly given at the commencement of a mercurial

course. As an errhine it has been administered in chronic ophthalmia and affec-

tions of the brain, as incipient hydrocephalus. As an alterative it has been given

in the scaly diseases (lepra and psoriasis).

Administration.—As an alterative, the dose should not exceed half a grain,

or at most a grain. As an emetic, it is given to the extent of five grains ; in

which dose it causes violent vomiting. As an errhine, a grain should be mixed
with four or five of some mild powder, as starch or liquorice powder. It is rarely

given for any other purposes.

[LIQUOR HYDRARGYRI ET ARSENIC! lODIDI; Solution of Iodide of Mercury and

Arsenic. Liquor Hydriodatis Arsenici et Hydrargyri. Donovan's Solution.

The process for preparing this solution is as follows:—Triturate 6-08 grains of

finely levigated metallic arsenic, 14-82 grains of mercury, and 49 grains of iodine,

with one drachm measure of alcohol, until the mass has become dry, and from

being deep-brown has become pale red. Pour on eight ounces of distilled water

;

and after trituration for a few moments, transfer the whole to a flask; add half a

drachm of hydriodic acid, prepared by the acidification of two grains of iodine,

and boil for a few moments. When the solution is cold, if there be any deficiency

of the original eight ounces, make it up exactly to that measure with distilled

water ; finally filter.

The theory of the process is this:—By long-continued trituration with alcohol,

the iodine and metals are converted into iodides, which combine. The mass, when
dissolved in water, is converted into hydriodales of arsenic and mercury. Before

solution the iodides existed as sesquiodide of arsenic and biniodide of mercury ;

consequently, by the decomposition of the water, hydriodic acid, sesquioxide of

arsenic (arsenious acid), and binoxide of mercury are formed, which, uniting,

constitute sesquihydriodate of arsenic and bihydriodate of mercury.

Mr. Donovan states that the liquor thus prepared contains in each drachm, gr. |-

sesquioxide of arsenic, gr. i binoxide of mercury, and gr. | of iodine converted

into hydriodic acid.

The colour of the solution is yellow, with a pale tinge of green ; its taste is

slightly styptic. The test of its perfection is, that the whole of the iodine, ar-

senic, and mercury shall be dissolved and disappear during the process of prepar-

ing it. This cannot happen unless the three elements employed are chemically

pure, and unless the trituration be continued sufficiently long. Thesp.gr. is

1'02. For. the preparation white arsenic (arsenious acid) will not answer.

The incompatible substances are solutions of opium, or of the salts of morphia,

as well as alkalis and acids.

This preparation has been employed in cases where advantage is ordinarily ex-
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pected from the separate ingredients of which it is connposed, but in which addi-

tional activity and medicinal efficiency were to be lool<ed for from their union.

Thus, in chronic diseases of the skin, in venereal eruptions, and secondary vene-

real diseases generally, it has been administered wiih advantage. Mr. Carmichael

employed it in five or six cases of lupus and one of psoriasis with advantage.

Drs. Graves and Irvine used it in cases of psoriasis with benefit. Through the

journals has been communicated much information confirmative of the good ef-

fects it is capable of producing. If given in too large doses, or loo long con-

tinued, it will disorder the stomach and produce derangement of the head. To
produce its beneficial effect a long continuance of its use may be required. The
dose varies from 6 drops to half a drachm, three or four limes daily. It is better

always to begin with small doses and increase them ; a tolerance is thus produced

to its impression. The vehicle in which it is administered is sweetened water.]

Order XXII.—COPPER AND ITS COMPOUNDS.

1. CUPRUM.—COPPER.

History.—Cuprum^ or Copper, received its name from Kucrpo?, from the

island of Cyprus, where it was first discovered, or at least worked to any extent.

It seems to have been known in the most remote ages of antiquity, for Moses

(Job, ch. xxviii.) speaks of brass (an alloy of copper and zinc). The alchymisls

called it Venus,

Natural History.—It is found in both kingdoms of nature.

a.. In the Inorganized Kingdom.—Copper is found in ihc metallic or rcguline state, combined

with oxygen, wiih sulphur, with selenium, with chlorine, or with oxygen and an oxyacid (car-

bonic, arsenic, phosphoric, sulphuric, or silicic).

y8. In the Organized Kingdom.— It has been discovered in the ashes of most plants, as of

Stavesacre, Rhatany, Flax, Nux- vomica, Hemlock, &c. Surzeau has detected it in the blood of

animals. {Ann. de Chim. xliv. 334.)

Preparation.—The copper of commerce is usually prepared from copper

pyrites (the double sulphuret of copper and iron). The greater part of the ore

raised in Cornwall is of this kind. It is roasted and then smelted, by which

coarse metal is produced. This is calcined and again smelted, by which we
obtain fine metaly or, when cast in sand, blue metal. By re-roasting and smelt-

ing, coarse copper is produced. These processes, of roasting and smelting, effect

the expulsion of the sulphur and the oxidizement of the iron. The copper thus

produced is melted and exposed to the air, to drive off any volatile matters by

which blistered copper is obtained. It is refined or ioughejied by melting it and

stirring with a birch-pole. (J. H. Vivian, Ann. of Philosophy, N. S. vol. v.

p. 113.)

Properties—It is a brilliant, red metal, crystallizable in regular octohedra

and cubes, having a specific gravity of 8'86 to 8*89 ; malleable and ductile; it

has a nauseous, styptic taste, and a peculiar and disagreeable smell. It fuses at

1996° F. [Daniell) ; at a higher temperature it may be volatilized. Its equiva-

lent is 32. It is combustible, and is readily oxidated. Acid, alkaline, saline, and

fatty bodies, when placed in contact with it in the air, promote its union with

oxygen ; and, by dissolving a portion of the newly-formed oxide, acquire poi-

sonous properties.

Characteristics.—Copper is easily recognised by irs colour, and by its com-

municating a green tinge to flame. It dissolves in diluted nitric acid : the solution

possesses the following properties:—It is blue, or greenish-blue ; with potash or

soda it yields a blue precipitate {hydrated oxide of copper); a small quantity of
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ammonia produces with it a similar bluish-while precipitate, but an excess redis-

solves it, forming a deep blue liquid {cuiorate of ammonia^ : ferrocyanidei of po-

tassium occasions in it a reddish-brown precipitate (^ferrocyanide of copper) : the

hydrosulphurets throw down a precipitate [sulphuret of copper): and, lastly,

a polished iron plate, plunged into the liquid, becomes coated with metallic

copper.

Physiological Effects, a. Of Metallic Copper.—Metallic copper appears to

produce no pernicious effects when taken internally, so long as it retains its me-
tallic state ; as many cases are recorded where coins of this metal have been

swallowed, and retained for a considerable time, without any ill effects arising

;

and Drouard [Exper. et Observ. sur VEmpoisonnem. par VOxide de Cuivre.

Paris, 1802.) gave as much as an ounce of finely-powdered copper to dogs of

different ages and sizes, but none of them experienced any inconvenience there-

from.

Notwithstanding these facts, however, various effects have been attributed to it.

Thus, Cothenius (Voigtel, Arzniemittellelire.) says, copper filings operate by stool,

urine, and saliva ; and the late Professor Bartoa (Chapman, Elem. of Therap. ii.

457.) was accustomed to relate an instance of a child, who, having swallowed a

cent, continued for some time to discharge several pints of saliva. Lastly, Portal

(Orfila, Toxicol. Gen.) mentions a case in which copper filings, incorporated with

crumb of bread, acted powerfully on the system. I have no doubt but that the

effects here mentioned arose from the oxidation of the metal by the acids of the

alimentary canal.

(3. Of the cupreoTis Compounds.—Most, if not all, the preparations of copper

are poisonous in large doses. The sulphuret and ferrocyanide are doubtful ex-

ceptions to this statement. If the cupreous preparations be used in very small

doses, they sometimes give relief in certain diseases (principally of the nervous

system), without obviously disordering the functions; in other words, in these

instances the only apparent effect is the modification observed in the morbid con-

ditions. There are cases in which these preparations have been termed tonic,

antispasmodic y or alterative, according to the nature of the disease ; thus, in ague

they have been termed tonic, in epilepsy antispasmodic, in dropsy alterative.

The beneficial operation is presumed to be owing to some influence exerted by the

remedy over the nervous system. The effects produced by the long-continued

use of small doses of the preparations of copper have not been satisfactorily

determined; they are said to be various affections of the nervous system (such as

cramps or paralysis), alteration of the colour of the skin, chronic inflammation of

the respiratory and digestive apparatus, slow fever, and wasting of the body.

These symptoms constitute what has been termed slow, or chronic poisoning by

copper. The smelters and workers in copper do not suffer from the vapour or

emanation of this metal, as the workmen employed in the preparation of mercury,

of arsenic, or of lead do, from the vapours of these metals : this, indeed, might

be expected, when we consider how much more volatile the latter and their prepa-

rations are, than copper and its compounds. In larger, or full medicinal doses,

these remedies act as emetics, exciting speedy vomiting, with less nausea than

tartar emetic produces. In still larger quantities, these bodies act as poisons,

giving rise to gastro-intestinal inflammation, and disordering the functions of the

nervous system (especially the cerebro-spinal portion), constituting aciUe poisoning

by copper. The usual symptoms are, a coppery taste, eructations, violent vomit-

ing and purging, griping pains, cramps in the legs and thighs, headache, giddiness,

convulsions, and insensibility : jaundice is occasionally observed. In some cases

the cerebro-spinal symptoms precede those which indicate inflammation of the

alimentary canal. In experiments made on animals, it has been observed that

death was sometimes produced without any marks of local irritation ; the symp-

toms being those iadicative of a disordered condition of the nervous system. By
some toxicologists these preparations are ranked among the irritant poisons,
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though Buchner (Toxicoiogie.) judging from Reiter's experiments, terms them
astringent.

Drouard, and others, were of opinion that the preparations of copper did not

become absorbed ; but Lebkuchner (Christison, Treatise on Poisons^ J3d ed. 4:^3.)

has detected copper in the blood of the carotid artery of a cat, into whose bron-

chial tubes he had injected four grains of the ammoniacal sulphate; and Wibmer
{Wirk. d. Arzn, ii. 244.) has found it in the liver of animals to whom he had
given the acetate for several weeks.

Post-mortem appearances.—In animals killed rapidly by these poisons, no
morbid appearances are found, in consequence of death being {reduced by their

action on the nervous system: but when the death was slow, marks of gastro-

intestinal inflammation, and occasionally indications of inflammation of the brain,

have been observed.

Uses. a. Of MetaUic Copper.—Copper filings, in doses of three or four grains,

were formerly used in rheumatism, and also as an antidote against the effects of

the bite of a mad dog.

,/3. Of the Cupreous Compounds.—These preparations are used both as external

and as internal remedies ; exter ally, as stimulants, astringents, styptics, and
caustics; internally, as emetics, tonics or antispasmodics, and astringents. The
particular cases will be noticed when treating of the individual preparations.

Antidotes.—The chemical antidote for the cupreous preparations is albumen ;

hence, the whites of eggs^ and, in the absence of these, milk, or even wheaten

flour, should be employed. Iron filings have been proposed by Navier, by Payen
and Chevallier, and subsequently by Dumas and Milne Edwards. The iron de-

composes the cupreous salt, and precipitates the copper in the metallic (and, there-

fore, in an inert) state. The ferrocT/anide of potassium is also said to be a good

antidote: a drachm or two of it may be taken with safety, for it is not so poison-

ous as was at one time imagined. Sugar was proposed by Marcelin Duval as an

antidote ; its eflicacy, though denied by Orfila and Vogel, has been lately reasserted

by Postel. The alkaline sulphurets formerly used are worse than useless, since

they are active poisons. The inflammatory symptoms are of course to be sub-

dued by the usual means. (For farther details on this subject, consult Christison's

Treatise on Poisons.)

2. CU PRI SULPHAS, L. E. D. (U. S.)-SULPHATE OF COPPER.

History.—This substance was probably employed by Hippocrates, {De Ulce-

rihus.) under the name o{ /jx'kx.iTig xvavsr] {Chalcitis cce,rulea\ to promote the heal-

ing of ulcers. Pliny [Hist, Nat. xxxiv. 32.) also was doubtless acquainted with

it, though he seems tp have confounded it with sulphate of iron. His Clialcanthum

Cyprivm was, perhaps, sulphate of copper. This salt has had various other names,

such as Blue Vitriol (Vitriolum Carulemn)^ Roman Vitriol, Blue Copperas, Blue
Stone, Bisulpkate of Copper.

Natural History.—It occurs in copper mines (as those of Cornwall, &c^) and
is formed from sulphuret of copper, by the joint agency of air and water. The
cupreous solutions of copper mines are termed waters of cementation.

Preparation.—It may be prepared by evaporating the water found in, or

issuing from, copper mines. It is also produced by roasting copper pyrites, lixi-

viating the residuum to dissolve the sulphate, and evaporating so as to obtain crys-

tals. In this process both the sulphur and the copper of the pyrites abstract oxygen
from the air, and become, the one sulphuric acid, the other oxide of copper: these

by their union constitute the sulphate of copper.

Sulphate of copper is " occasionally prepared by dissolving in sulphuric acid an
oxichloride of copper made for the purpose, by exposing sheet copper to the joint

action of air and hydrochloric acid." (Brande's Manual of Chemistry, 5th edit.)

It is also obtained in large quantities in certain processes for refining gold and silver.

VOL. I. 56
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For the following nformation respecting its production at the Mint I am indebted

to the kindness of Professor Brande:

"A lar^e quantity of sulphate of copper is occasionally obtained here, as follows:—When
ingots of silver are found lo contain a certain quantity of gold, they are melted, granulated,

and boiled in sulphuric acid, by which sulphate of silver is fori:ied, and the gold remains in a

pulverulent form : the sulphate of silver is then decomposed by the immersion of copper
plates; the silver is precipitated in a fine crystalline powder, washed, pressed into masses,

and melted, and so affords pure silver, which is afterwards made standard by alloying it with

copper, and used for the coinage : the resulting sulphate of copper is then crystallized and
sold.

"When gold ingots contain a certain quantity of silver, they undergo a similar process. Sup-
pose a certain number of ingots of gold lo contain 2 or 3 per cent, of silver,—insieud of leaving

it, as formerly, to constitute a part of the standard alloy, it pays to extract it, and sub.-tilute cop-

per in its place. To get the silver out of the said ingots they are melted with about 3 parts of

silver,—the resulting alloy is granulated and boiled in sulphuric acid,—the gold remains un-

touched,—and all the silver is dissolved and converted into sulphate, which is decomposed by
copper as before : so that here again sulphate of copper is obtained."

Properties.— This salt occurs in fine blue crystals, whose form is the doubly
oblique prism. Its sp. gr. is 2'2. It has a styptic metallic taste, and reacts on
litmus as an acid. By exposure to the air it effloresces slightly, and becomes
covered with a greenish- white powder. When heated i\ loses its water of crys-

tallization, and becomes a white powder (pulvis sympatheticus). By a very in-

tense heat it is decomposed,—sulphurous acid and oxygen are evolved, and oxide

of copper left. It dissolves in about 4 parts of water at 60°, and two parts of

boiling water. It is insoluble in alcohol.

Characteristics— Its characteristics are those of the sulphates [vide p. 414),
.and of the cupreous compounds {vide 648).

Composition.—Its composition is as follows :

AtoTos. Eg. Wt. Per Cent. Thomson. Berzelius.

Oxide of Copper 1 40 32 32 32-13
Siiliihuric Acid 1 40 32 32 3157
Water 5 45 3fi 36 3630

Crystallized Sulphate of Copper.. 1 J25 JOO lOO 10000

Impurity.—The commercial sulphate of copper sometimes contains traces of

.sulphate of iron. It may be detected by excess of ammonia, which throws down
the oxide of iron, but dissolves the oxide of copper.

In the air it becomes slightly pulverulent, and of a greenish colour. It is totally soluble in

•water. Whatever ammonia throws down from this solution an excess of ammonia dissolves.

Ph. Lond.

Physiological Effects, a. On Vegetables.—It is poisonous to plants (De
CandoUe, P%5. Veg. 1335.) : hence its use in preventing dry rot (Merulius la-

chrymans)^ by soaking timber in it, according to Mr. Margary's patent ; and in

destroying or preventing the Smut [TJredo segetum)^ or Bunt (C7. caries)., in corn,

by iiiimersing the grain in a weak solution of it; the solution is not made sufR-

ciently strong to injure the seed.

/3. On Animals This salt operates as a poison to animals. Six grains killed

a dog in half an hour, without producing any appearance of inflammation (Drou-

ard). Applied to a wound it destroyed the animal in twenty-two hours, and the

body was every where in a healthy stale. (Duncan, in Christison on Poisons,

432.) Orfila [Toxicol. Gen.) also found that it proved fatal in a few hours when
applied to wounds. The only symptoms mentioned are dulness, loss of appetite,

and sometimes purging. Inflammation of the mucous membrane of the stomach

and rectum was found after death.

y. On Man.—In very small doses it has no sensible operation on the body,

though it occasionally ameliorates certain diseases, such as epilepsy and ague : in

these cases it has been denominated an antispasmodic and tonic. The local
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action on the alimentary tube is that of an astringent. Dr. Klliotson [Lond.
Med. Gaz. xii. 557.) has known a patient to take it for three years, for a parti-

cular kind of tiiarrhoea, without any constitutional effect. 1 have administered

six grains thrice a day for several weeks, in an old dysentery, without any other

obvious elfect than slight nausea and amelioration of the disease for which it was
given. In larger doses it is a safe and useful emetic, acting very speedily, and
without exciting any great disorder of the general system. In excessive doses it

becomes a poison, producing inflammation of the alimentary canal, and disorder-

ing the functions of the nervous system, as noticed when describing the action of

the cupreous preparations generally. In a case mentioned by Dr. Percival,

[Transactions of the London College of Fkysicians, iii. 88.) two drachms proved

fatal; the patient was violently convulsed. In a more recent case {Lond. Med.
Gaz. xviii. 624 and 742.) there were vomiting and insensibility, but no convul-

sions or purging : the child died in four hours.

Its topical action is stimulant, astringent, styptic, and caustic. Its causticity

depends on its union, either as a neutral or basic salt, with one or more of the

constituents of the tissues. Thus it combines with albumen to form a pale bluish-

green compound, which produces with caustic potash a violet-coloured solution.

(Dr. C. G. Mitscherli.ch, Brit. Ann. of Med. i. 751 and 817, and ii. 51.) Ac-
cording to Lassaigne {Journal de Chim. Med. t. vi. IP Series.) the bluish white

precipitate which sulphate of copper occasions in a solution of albumen, is conn-

posed of albumen 90-1, and sulphate ofcopper 9-9.

Uses.—Where speedy vomiting without much nausea is required, as in cases

of narcotic poisoning, sulphate of copper is a tolerably sure and valuable emetic.

It has also been used with success, to provoke vomiting in croup, and thereby to

promote the expulsion of the false membrane. (Brit, and For, Med. Rev. i.

568.)

As an astringent it has been used with great benefit in chronic diarrhoea and
dysentery. (Elliotson, Lotid. Med. Gaz. viii. 378, and xii. 577; also Med.
Chir. Trans, xiii. 451.) It often succeeds where the ordinary vegetable astrin-

gents fail. It should be given in doses of from half a grain to two or more grains

twice or thrice a day, in combination with opium. I have employed it with most
excellent effects in the old diarrhoeas of infants, in doses of y'j of a grain. The
largest dose I have given to an adult is six grains, as above mentioned. It is also

used as an astringent to check excessive secretion from the bronchial and urino-

genital mucous membranes. Dr. Wright [Lond. Med. Journ. i. and x.) found it

serviceable in drppsy.

As a tonic or antispasmodic it has been given in intermittent diseases, as the

ague; and in some maladies of the nervous" system (epilepsy and chorea). In

epilepsy it has recently been strongly recommended by Dr. F. Hawkins. [Lond.
Med. Gaz.vVu. 183.)

As a topical agent, it is often employed iti substance as an application to ulcers,

either for the purpose of repressing excessive soft and spongy granulations, com-
monly denominated "proud flesh," or of hastening the process of cicatrization:

and for either of these purposes it is one of the best agents we can employ. So-

lutions of it are frequently applied to mucous membranes, to diminish excessive

secretion : thus to the conjunctiva, in chronic ophthalmia, and to the mucous
lining of the vagina or urethra, in discharges from these parts. In superficial

ulcerations of the mucous membranes (especially of the mouth) one or two ap-

plications of the sulphate of copper, in substance, are generally sufficient to heal

them.

As a styptic a solution of this salt is sometimes used to repress hemorrhages

from a number of small vessels. Rademacher applied with good effect brandy

impregnated with sulphate of copper in a case of alopecia, or baldness, which

occurred in a young man ; but it failed in the hands of Dr. T.J. Todd. [Cyclov.

of Bract. Med. i. 52.)
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Administration.—The dose of it, as an emetic^ is from three or four grains to

fifteen ; as an astringent^ or tonic^ from a quarter of a grain to one, two, or more
grains, given so as not to occasion vomiting. Solutions used for external pur-

poses vary considerably in their strength in different cases, but usually from one
or two grains to eight or twelve, dissolved in an ounce of water, are employed.

Antidotes.—Vide Cuprum.

3. AMMO'NIiE CUTROSULTHAS.—CUPRO.SULPHATE OF AMMONIA.

(Cupri Ammonio-Sulplias, i.—Cuprum Ammoniatum, E. Z).)—[U.S.]

History.—Boerhaave was acquainted with an ammoniacal solution of copper.

In 1757 Weissman gave imperfect directions for its preparation. In 1799 Ago-
luth published a better process. Dr. Cullen .introduced this substance into prac-

tice in this country, ft is usually called Ammoniated Copper, or Ammoniuret
of Copper [Cupri Ammoniaretum).

Preparation.—All the British Colleges give directions for its preparation.

The London College orders of Sulphf\te of Copper, ,^j. ; Sesquicarbonate of Ammonia, 3is8.

Rub them together until Carbonic Acid ceases to evolve; llien dry the Ammonia-sulphate of
Copper, w^rapped in bibulous paper, in the air. [The same proportions are directed by the U. S.

Pharmacopoeia.]

The directions of the Edinburgh College are essentially similar ; with the addition that the

product is to be preserved " in closely-stoppered bottles."

The Dublin College employs of Sulphate of Copper, two parts ; Carbonate of Ammonia three

"parts.

The tli£ory of the process is imperfectly understood. The proportions of in-

gredients employed are about two equivalents of sulphate and three and one-fifth

equivalej:its of sesquicarbonate. When rubbed together, these salts give out part

of their water of crystallization, by which the mass becomes moist ; and, at the

same time, a portion of carbonic acid of the sesquicarbonate escapes, producing

the effervescence alluded to; and the compound becomes of a deep azure-blue

colour. This colour is probably owing to cuprate of ammonia; for oxide of

copper with caustic ammonia forms a similarly-coloured liquid. U this notion be

correct, the decomposition may be thus explained:—Two equivalents or 118
parts of hydrated sesquicarbonate of ammonia react on one equivalent or 125
parts of crystallized sulphate of copper, and produce one equivalent or .57 parts

of sulphate of ammonia, seven equivalents or 63 parts of water, and three equi-

valents or 66 parts of carbonic acid. The cuprate and sulphate of ammonia with

one equivalent of water represent the crystallized cupro-sulphate of ammonia
[Cuprum ammoniacale of some authors).

MATERIALS. COMPOSITION. PRODDCTS.

f 3 eq. Carb.Jicid... 66 3 eq. Cart>. Acid... 66

2 eq. Hydrd. Sesqui-
\ » ,„ iv,,.^ is f6eq. Water 54 6eq. Water 54

carb. Ammonia 118 <(
^ ««'• '^«"'* ^° "Zileq. Water 9

I
leg. Amwonia... 17—-^-i--—? 1 eq. Sulphate of Am- ]

[^"i eq. Ammonia... 1'^/^/''^ monia 57

I 5 eq. Water 45'X > ^ eq. Crystallized

1 eq. Crystd. Sulp. \ \ eq. Sulph. Acid. W^ ^^^ I

Cupro&ulph.

Copper 125 ( \ eq. Oxide Copper 40 ^J eq. Cuprate of Amm. 57 J of Ammonia 12J

243 243 243

Properties.— It has a deep azure-blue colour, a styptic metallic taste, and an

ammoniacal odour. It reacts on vegetable colours as an alkali : thus it reddens

turmeric, and restores the blue colour of litmus, which has been reddened by an

acid. By exposure to the air, ammonia is evolved, and a green powder is left,

Composed of sulphate of ammonia and carbonate of copper. To prevent this,

therefore, it should be preserved in a well-stoppered bottle. It is soluble in water;

but unless excess of sesquicarbonate of ammonia be present, the solution, when

much diluted, lets fall a subsulphate of copper. Cupro-sulphate of ammonia
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crystallizes in large, right rhombic prisms, which Dr. Kane (^Elements ofChemistryj

p. 833. Dublin, 1841.) considers to be macles.

Characteristics.—Dissolved in water it forms a green precipitate {arse?iiie of
copper) with a solution of arsenious acid. When heated, all its consliluents are

dissipated, save the oxide of copper. Boiled with caustic potash a solution of

sulphate of potash is obtained, the hydrated oxide of copper is thrown down, and
ammonia is disengaged. Sulphuric acid may be recognised in the solution by the

barytic salts.

By heat it is converted into oxide of copper, evolving ammonia. Dissolved in water, it

changes the colour of turmeric, and solution of arsenious acid renders it of a green colour.

Ph. Load.

Composition.—The essentia! part of this compound is the cupro-sulphiite of

ammonia. This, in the crystalline state, has the following composition :

—

Moms. Eq. Wt. Per Cent. Berzeliua. Brandes.

Oxido of Copper 1 40 3252 3400 33017
Ammonia 'i 34 2764 26-40 21-410

Sulphuric Acid 1 40 32-52 32 25 31753
Water 1 9 7-32 7-35 13358

Cryst.Cupro-sulphate of Ammonia 1 123 100 00 10000 99-538

Ammoniatod Copper of the pharmacopoeias usually contains some undccomposed sesquicarbo-

nate (bicarbonate?) of ammonia, and probably some sulphate (subsulphate ?) of copper.

Physiological Effects.—Its action is, for the most part, similar to sulphate

of copper. Wibmer (Wirk. d. Arzndm. ii. 256.) examined its effects on horses

and dogs. Four grains dissolved in water, and injected into the veins, killed a

dog. The respiration and circulation were quickened by it. In some cases

vomiting and purging were produced ; weakness, tremblings, and paralysis, indi-

cated its action on the nervous system. Its general effects on man are like those

of sulphate of copper, but it is thought to be less disposed to occasion nausea and
vomiting. An over-dose, however, readily acts as an emetic. Its action is pro-

bably somewhat more stimulant to the general system than the sulphate. It is

employed in medicine as a tonic and antispasmodic.

Uses.—Internally it has been principally employed in chronic spasmodic affec-

tions ; such as epilepsy, chorea, hysteria, spasmodic asthma, and cramp of the

stomach. In epilepsy it has been much esteemed, and was found useful by Dr.
Cullen (^Treat. on Mat. Med.), and other accurate observers; but, like all other

remedies for this disease, it frequently fails. It has also been used in ague and
dropsy. As a topical remedy, a solution of it has been employed as an injection *

in gonorrhoea and leucorrhoea ; and as a collyrium to remove opacity of the

cornea.

Administration.—It may be administered internally in doses of from half a

grain gradually increased to five or more grains. It is usually exhibited in the

form of pill ; rarely in that of solution.

1. PILUL.E CCPRI AMMONIATI, E. Pills of Ammoniated Copper. (Ammoniated
copper in fine powder, one part ; Bread crumb, six parts ; Solution of Carbonate
of Ammonia, a sufficiency. Beat them into a proper mass ; and divide it into

pills, containing each half a gi-ain of ammoniated copper.) Dose from one to five

or six pills in the before-menlioned cases.

% LIQUOR CUPRI AMMONIOSULPIIATIS, L. ; Cupri Am^noniati Solutio, E. ; Cupri
Ammofdati Aqua, D. ; Solution of Am.moniated Copper ; Aqua Sapphiriha,

(Ammonio-sulphate of Copper 3j. ; Distilled Water, Oj. Dissolve the Ammonio-
sulphate of Copper in the water, and strain, L. E.—The Dublin College use*

of Ammoniated Copper, one part; Distilled Water, one hundred parts.) This
55*
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solution is applied to indolent ulcers as a stimulant and detergent ; and, when
diluted, to the eye, to remove slight specks of the cornea.

4. CU'PRI SUBACE'TAS, D. (U. S.)—SUBACETATE OF COPPER.

(^rugo; Diacetas Cupri impura, i.—^rugo; Commercial Diacetate of Copper, E.)

History.—Hippocrates employed Verdigris, which he terms )(akxov lo?, or

Rust of Copper, in diseases of the eyes, and as an astringent in haemorrhoids.

{Opera, Ed. Fses. 635, 636, and 894.) Theophrastus [De Lapidibus), Diosco-

rides (Lib. v. cap. xci.), and Pliny {Hist. Nat, xxxiv.), describe the method of

procuring it. The Romans called it JErugo. It is frequently termed Diacetate

of Copper ; but this name is objectionable, since verdigris frequently occurs as a

Subsesquiacetate mixed with the Trisacetate, 1 prefer the less precise, though
more accurate term, Subacetate of Copper.

Preparation.—At Montpeltier it is thus made:—The refuse of grapes is al-

lowed to ferment with sour wine, and is then laid in alternate strata with plates of

copper: acetous fermentation takes place, and the metal becomes oxidized by the

combined influence of the air and acid. In about fifteen days the plates are

covered with the acetate of copper : they are then wetted, and exposed for a month
to the air: the acetate absorbs the water, and uniting with more oxide of copper,

forms a subacetate, which is scraped off, and packed in leathern sacks for expor-

tation. At Grenoble verdigris is obtained by sprinkling plates of copper with

ready-made vinegar. (Dumas, Traite de Chim. v. 169.)

In this country it is prepared by exposing thin plates of copper to the action of

acetic acid : the method now practised consists in alternating plates of copper with

pieces of woollen steeped in acetic acid ; they gradually become corroded, and
superficially covered with verdigris, which is from time to time removed, and the

operation repeated, as long as the plate lasts. (Brande's Manual of Chemistry.)

French verdigris is imported in sacks, weighing from 25 to 30 pounds.

Properties.—It occurs in masses or in powder. One variety is of a pale

bluish-green colour; another is blue. Its taste is astringent and metallic; its

odour is somewhat similar to, though more disagreeable, than acetic acid. It is

insoluble in alcohol. Water resolves it into a soluble acetate and an insoluble

trisacetate.

Characteristics.—When digested with strong sulphuric acid, it evolves acetic

1^ acid, which is readily distinguished by its odour. Heated in a glass tube it gives

out acetic acid : the residue contains metallic copper. If verdigris be boiled in

distilled water a solution is obtained, which is known to contain copper by its

colour, and by the before-mentioned tests for its cupreous compounds {vide p.

648).

Composition.—The blue verdigris is a hydrated diacetate of copper. Verdi-

gris with a greenish tint consists of the subsesquiacetate and the trisacetate.

(Berzelius, Traite de Chimie, iv. 347 and 349.) The composition of these salts

is as follows :

—

DtACBTATB. SDBSESQniACETATE. TRISACETATE.

Atoms. Eq.m. Per Cent.

2 .... 80 .... 43-24

1 .... 51 .... 27-57
6 .... 54 .... 29-19

Atoms. Eq. Wt. Per Cent.

H .... 60 .... 43-48

1 .... 51 .... 3696
3 .... 27 .... 19-56

Atoms. Eq. Wt. Per Cent.

3 .... 120 .... P3-5

1 .... 51 .... 270
2 .... 18 .... 95

1 .... 185 .... 10000 1 .... 138 .... 10000 1 .... 189 .... 1000
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PcRiTV.—The rollowlng are the characters of its purity given by ihe London

and Edinburgh Colleges :

—

May be partly dissolved in water, and is almost entirely soluble either in ammonia, or, with the

assistance of heat, in diluted sulphuric acid. Fh. Lond.

It is dissolved in a great measure by muriatic acid, not above five per cent, of impurity being

left. PA. Edinb.

Chalk and sulphate of copper are employed to adulterate verdigris. The first

effervesces with the mineral acids. The characteristics of the second have been

before pointed out ^p. 649).

Physiological Effects.—The action of verdigris on the system is very similar

to that of the other preparations of copper: thus, taken in small and repeated

doses, it acts on the nervous system, and is called tonic and antispasmodic ; in

larger doses it acts as an emetic; and, in excessive doses, is a powerful poison,

producing both gastro-enterilis, (indicated by vomiting, purging, and pain,) and

an affection of the nervous system (marked by insensibility, convulsions, and even

tetanus).

Uses.—Verdigris, when taken into the stomach, being variable and dangerous

in its operation, is. never administered internally. It was formerly employed in

obstinate syphilis, when mercurials failed. 5**^
The powder is sometimes employed as an escharotic. It is sprinkled over foul

and indolent ulcers, or, when mixed with savin, is applied to destroy venereal

warts. When used for the latter purpose it rarely fails.

1. CUPRI SUBACETAS PRiEPARATUM, D. ; Prepared Verdigris. (Let the Sub-

acetate of Copper be triturated into powder, and let the finest parts be separated

by the mode directed for the preparation of chalk.) The object of this process

it to obtain a very fine powder. The water, however, effects a chemical change

on the verdigris, and converts it into a soluble acetate and an insoluble trisacetate.

2. LINIMENTUM JIRUGINIS, L. Oxymel Cupri Subacetaiis, D. Mel JEgyptia-

cum; TJnguentum JEgyptiacum ; Oxymel ^ruginis. (Verdigris, powdered,

3j. ; Vinegar [distilled, JDubL] f 3vij. ; Clarified Honey, 3xiv. Dissolve the ver-

digris in the vinegar, and strain the solution through linen ; afterwards, the honey
being added, boil down to a proper consistence.)—Stimulant, detergent, and
slightly escharotic. It is applied by means of a camel's-hair pencil to venereal

ulcers of the throat, as well as to other indolent ulcers. Diluted with water it is

employed as a gargle.

I IINGCENTUM CUPRI SUBACETATIS, D. (U. S.) Unguentum Mruginis, E.
(Prepared Verdigris, 3ss. ; Olive Oil, 3j. ; Ointment of White Resin, Ibj. ; M.
Resinous ointment, 3xv. ; Verdigris, in fine powder, 3j. M. Ph, Ed.) [Sub-
acetate of Copper, in fine powder, 3j. ; Simple ointment, 5xv., U. S.] Stimulant
and mildly escharotic. It is used as an application to foul ulcers, in ophthalmia
tarsi, as a cure for the obstinate forms of ring-worm, and as an application to

corns.

Antidotes.—Vide Cuprum,

5. CUTRI ACE'TAS, Z).—ACETATE OF COPPER.

This salt is commonly, though very improperly termed Distilled or Crystal,
lized Verdigris^ and is met with in the shops crystallized on sticks. It is usu-
ally prepared by dissolving common verdigris in acetic acid, and crystallizing.

The crystals are oblique rhombic prisms. They consist of one equivalent of
oxide of copper, one equivalent of acetic acid, and one equivalent of water. This
salt is completely soluble in water, by which it is distinguished from common
verdigris. In most other properties it agrees with the latter. It is included in
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the list of the materia medica of the Dublin Pharmacoposia, but for what reason
I cannot understand, since it is never used in medicine. The bluish white preci-
pitate obtained by adding a solution of the neutral acetate of copper to a solution
of albumen, consists o{ atbumen 90-81, and deuto-acetate of copper 9-19. It is

soluble in excess of solution of either acetate of copper or of albumen. (Las-
saigne, Journ. de Chim. Med. t. vi. IV Ser. p. 305.)

Order XXIII.—BISMUTH AND ITS COMPOUNDS.

1. BISMU'THUM, L. E. D. (U. S).—BISMUTH.

History—This metal is first mentioned by Agricola, in 1529. It has been
termed Marcasita, Tectum Argenti, or, by the Germans, Wismutk. " The old
miners called it Wismuth," says Matthesius, " because it blooms as a beautiful

meadow (IViesematte), on which variegated flowers of all kinds are glittering."

(Schwartze, Fharm. Tahellen).

Natural History—Bismuth occurs only in the mineral kingdom. It is found
in Cornwall, Saxony, Bohemia, &c. It is met with in the metallic state nearly
pure {Native Bismuth)^ and in combination with sulphur and with oxygen.

Preparation.— It is chiefly obtained from native bismuth by melting the metal
out of its gangue.

Properties.—It is a reddish white metal, without taste or smell, composed of
brilliant broad plates, and readily crystallizable in cubes or regular octohedrons.
Its sp. gr. is 9-83 to 9-88. It is moderately hard, brittle, pulverizable, fusible at
476° F. When strongly heated in the air it takes fire, and burns with a faint

blue flame, emitting a yellow smoke (the oxide). In close vessels it may be vola-

tilized. Its equivalent is 72.

Characteristics.—It is distinguished by its brittleness (see p. 657), its ready
fusibility, its solubility in nitric acid, and by the characters of the nitric solution,

which throws down a white precipitate on the addition of water, and a black one
when hydrosulphuric acid or the hydrosulphates are added to it.

Purity.—Copper may be detected by precipitating the nitric solution with am-
monia ; the supernatant liquor is blue if copper be present.

It is dissolved by diluted nitric acid ; when subnitrate of bismuth is precipitated from this solu-

tion by ammonia, llie liquor is free from colour. lis specific gravity is 9'8. Ph. Lond.
Its powder is entirely soluble in nilric acid with the aid of heat ; and the solution is colourless

or nearly so, and deposits a white powder when much diluted with cold water. Ph Ed.

Physiological Effects and Uses.—In the metallic state, bismuth is inert.

Its only use is in the preparation of the trisniirate.

2. BISMU'THI TRISNI'TRAS, Z.—TRISNIIRATE OF BISMUTH.

(Bismutlium album, £.—Bismuthi Subnitras, D )—[U. S.]

History.—This compound was first prepared by Lemery. It has had various

appellations, such as Pearl White, Magistery of Bismuth (also a name for sub-

muriate of bismuth), Spanish White, Sub-nitrate or Tetarto-niirate of Bisrnuth.

Preparation.—All the British Colleges give directions for the preparation of

this salt.

The London College orders of Bismuth, 3j.; Nitric Acid, fSiss. ; Distilled Water, Oiij. Mix
a fluid ounce of the water with the Nitric Acid, and dissolve the Bismuth in them ; then pour

ofT the solution. To this add the rest of the water, and set by that the powder may subside.

Afterwards, the supernatant liquor being poured off, wash the Trisnitrate of Bismuth with

distilled water, and dry it with a gentle heat. [This is essentially the directions of the U. S.

Phar.]

The process of the Edinburgh College is essentially similar. The precipitate [the Trisni-
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trate] is directed to be collected on a calico filter, washed quickly with distilled water, and dried

in a dark place.

The Dublin College directs it to be prepared with Bismuth reduced to powder, seven parts ;

Diluted Nitric Acid, Uoenty parts ; Distilled Water, one hundred parts.

In the first part of this process we obtain a nitrate of bismuth by the reaction

of three equivalents or 21G parts of bismuth, on four equivalents or 216 parts of

nitric acid. One equivalent or 30 parts of binoxide of nitrogen are evolved, and
three equivalents or 402 parts of nitrate of bismuth formed.

MATERIALS. PRODUCTS,

1 »y. • . J r^ < 1 eq. Binox.JVitroff. 30 1 cq. Binox. Nitrog 30
1 eq. Nitnc Acid. .. 54 , ,X n*«n-i«. 94^

t s

o t> .u o,.- ' ' ^^ 2^—-~^=»-3eq.0x Bi8m.240
3 f>q. BisiiHilh 21b ..^

3 eq. Nitric Acid . . 162 _______ Jik 3 eq. Nitrat. Bism 40-2

432 432

When nitrate of bismuth is mixed with water, two bismuthic salts are produced:

a soluble supersalt {ternitrate)^ and an insoluble subsalt (trisnitrate).

MATERIALS. PR0DDCT8.

leq. Nitrate Bismuth= 134 ^^^^^^ l eq. Ternitrate Bismuth ^ 242

3 eq. Nitrate Bismutli.= 402 < 1 eg JVitric ./fcjd 54 J ,^„ Tri.^w-..^ i»;-.v„..k oo^
1 3 eg. Oxide Bismuth =240 j

^ «<l- Trisnitrate Bismuth = 294

536 530

Properties.—It is a dull white, inodorous, tasteless pulverulent substance,

which, when examined by a magnifier, is found to consist of very fine silky acicular

crystals. It is nearly insoluble in water, but is readily dissolved by nitric acid.

By exposure to light it becomes grayish.

Characteristics.—Hydrosulphuric acid, or the hydrosulphates, blacken it, by
forming the sulphuret of bismuth. It dissolves in nitric acid without effervescence.

Heated on charcoal by the blowpipe flame it gives out nitrous acid (or its ele-

ments), and yields the yellow oxide of bismuth; and by a continuance of the heat,

the oxide is reduced, globules of metallic bismuth being obtained, which may be

readily distinguished from globules of lead by their brittleness ; for, when struck

sharply by a hammer on an anvil, they fly to pieces ; from antimony they are

distinguished by their solubility in nitric acid.

Composition.— Its composition, according to Mr. Phillips [PhiL Mag. Dec.

1830, p. 409.), is as follows :

—

Atoms. Eq. Wt. Per Cent. R. Phillips.

Oxide of Bismuth 3 240 8164 81-92

Nitric Acid 1 54 I8-3G J836

Trisnitrate of Bismuth. 1 294 10000 10028

Purity.—Its freedom from any carbonate (as of lead) is distinguished by its

solution in nitric acid without effervescence. Diluted sulphuric acid added to the

solution throws down a white precipitate, if lead be present.

It is soluble in nitric acid without effervescence. Diluted sulphuric acid being added to the

solution, nothing is thrown down. PA. Lond.
It forms a colourless solution with nitric acid and without effervescence : not subject to adulte-

ration. Ph. Ed.
*

Physiological Effects, a. On Animals.— It acts as a local irritant and
caustic poison. Moreover it appears to exercise a specific influence over the lungs

and nervous system. (Orfila, Toxicol. Gen.)

(3. On Man.— In S7nall doses it acts locally as an astringent, diminishing secre-

tion. On account of the frequent relief given by it in painful affections of the

stomach, it is supposed to net on the nerves of this viscus as a sedative. It has

also been denominated tonic and antispasmodic. Vogt i^Pharmakodynamik., i.

288, 2'* Aufl.) says, that when used as a cosmetic, it has produced a spasmodic

trembling of the muscles of the face, ending in paralysis.

Large medicinal doses disorder the digestive organs, occasioning pain, vomiting,
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purging, &c. ; and sometimes affecting the nervous system, and producing giddi-

ness, insensibility, cramps of the extremities, &c.
The following is the only reported case of poisoning with it. A man took

two drachms by mistake, and died therefrom on the ninth day. In addition to

the usual symptoms of gastro-enteritis, there was a disordered condition of the

nervous system, indicated by cramps of the hands and feet, disordered vision,

and delirium. It is deserving also of remark, that there were difficulty of breath-

ing, and salivation. Post-mortem examination showed inflammation throughout

the alimentary canal; the spinal vessels were gorged with blood, particularly

towards the cauda equina; there was fluid in the cerebral ventricles; and the

inner surf^ice of both ventricles of the heart was very red. (Christison's Trea-

tise on Poisons.)

Uses.—It has been principally employed in those chronic afTeclions of the sto-

mach which are unaccompanied by any organic disease, but which apparently

depend on some disordered condition of the nerves of this viscus ; and hence the

efficacy of the remedy is referred to its supposed action on these parts. It has

been particularly used and recommended to relieve gastrodynia and cramp of the

stomach, to allay sickness and vomiting, and as a remedy for the waterbrash.

It has also been administered in intermittent fever, in spasmodic asthma, &c.
Hahnemann has recommended a portion to be introduced into a hollow tooth, to

allay toothache. I have used it, with advantage, in the form of ointment, applied

to the septum nasi, in ulceration of this part, and as a local remedy in chronic

skin diseases.

Administration.—The usual dose of this remedy is from five grains to a

scruple. 1 seldom commence with less than a scruple of it for a dose, and have

repeatedly exhibited half a drachm without the least inconvenience. It may be

administered in the form of linctus or pill. The ointment which I have above

referred to was composed of one drachm of the trisnitrate, and half an ounce of

spermaceti ointment.

Antidotes.—No chemical antidote is known. Emollient drinks should be ad-

ministered, and the poison evacuated from the stomach as speedily as possible.

The antiphlogistic plan is to be adopted, to obviate inflammation.

Order XXIV.—TIN.

STAN'NUM, L. E. D. (U. S.)—TIN.

History.—Tin has been known from the most remote periods of antiquity.

It is mentioned by Moses (Numbers, xxxi. 22.), and by Homer (Iliad, xi. 25).

The alchymists called it Jove, or Japiter.

Natural History.— It is peculiar to the mineral kingdom. It occurs in two

stales ; as an oxide (the Tin Stone and Wood Tin of mineralogists), and as a sul-

phuret (Tin Pyrites). It is found in both states in Cornwall, which has long

been celebrated for its tin works. The Phoenicians, who were perhaps the first

people who carried on commerce by sea, traded with England and Spain for tin

at least 1000 years before Christ.

Preparation.—In Cornwall, Stream Tin (a variety of Tin Stone) is smelted

with charcoal or with culm, in a reverberatory furnace. The metal thus pro-

cured is subsequently made hot, and then let fall from a height, or is struck with

a hammer, by which it splits into a number of irregular prisms, somewhat like

a basalt pillar. This is called Grain Tin ; of this there are two kinds, the best

which is used for dyers,—and a second employed in the manufacture of tin-plate,

and which is called tin-plate grain. Mine Tin (another variety of Tin Stone)

is stamped, washed, roasted, afterwards smelted with Welsh culm and limestone,

by which Block Tin is procured ; the finest kind of which is called Refined Tin,

(Mr. John Taylor, Ann. Phil. iii. 449.)

Besides the two varieties of tin just described,, other kinds are met with in
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commerce. Malacca Tin occurs in quadrangular pyramids, wilh flattened bases.

Banca Tin is met with in wedge-shaped pieces.

Properties.—In its massive form it is a yellowish-whife metal, having a pecu-

liar odour when ruhbcd or handled. Its sp. gr. is 7-29. It melts at 442° F'., and
at a white heat is volatilized. It is malleable, and forms Sheet Tin and Tin
Foil {Sta?i7mm foliatnm), but is sparingly ductile. Its equivalent is 58.

Characteristics.— Boiled in strong hydrochloric acid, we obtain a solution of

protochloride of tin, which has the following characters :—Potash added to it

causes a white precipitate, soluble in excess of the precipitant; hydrosulphuric

acid produces a brown precipitate; and chloride of gold, a dark or black precipi-

tate. If protochloride of tin bo heated with nitric acid, we obtain a perchloride,

which causes a yellowish precipitate wilh hydrosulphuric acid.

The London and Edinburgh Colleges give the following characteristics of its

purity :

—

Boiled wilh hydrochloric acid it is almost entirely dissolved. The solution is free from
colour, but becomes purple on the addition of chloride of gold. What is precipitated by pot-

ash is while, and when added in excess it is redissolved. The specific gruvity of tin is 7*29.

Ph. Lond.
When finely granulated, 100 grains are entirely converted into a white powder by three fluid

drachms of nitric acid (/). 1380) ; and distilled water, boiled wilh tfiis powder and filtered,

is colourless, and precipitates but faintly, or not at all, with solution of sulphate of magnesia.
Ph.Edinh.

Physiological Effects.—In the mass, tin has no influence on the body, ex-

cept that arising from its form and weight. Powdered tin is not known to produce
any disorder in the functions of the body. It appears, however, that acid, fatty,

saline, and even albuminous substances, may occasion colic and vomiting by
having remained for some time in tin vessels. Oxide of tin is poisonous, ac-
cording to Orfila [Toxicol. Gen.); but Schubarlh (Quoted by Dr. Christison,

Treat, on Poisons.) found it inactive.

Uses.— Powdered tin has been employed with great success by various practi-

tioners, as a vermifuge, particularly in tape-worm. Dr. Alston [Med. Essays^ v.

89, 92 ; also Lect. on Mat. Med. i. 150.) explains its operation on mechanical prin-

ciples : he supposes that the powder of tin gets betwixt the worms and the inner

coat of the alimentary canal, and causes them to quit their hold, so that purgatives
easily carry them away with the fseces. It has, however, been asserted that water
in which tin has been boiled is anthelmintic, at least so says Pitcairn and Pietsch
(Quoted by Richter, Ausf. Arzneim. iv. 553.) ; wine which has been digested in

a tin vessel is also said to be noxious to worms. If these statements be true, the
before-mentioned mechanical explanation is inadmissible. Some have, therefore,

supposed that the efficacy must depend on the tin becoming oxidized in the ali-

mentary canal ; others have fancied that arsenic, which is frequently found in tin,

is the active agent ; while, lastly, some have imagined that the metal, by its action

on the fluids of the canal, generated hydrogen, or hydrosulphuric acid, which de-

stroyed these parasites.

Dr. D. Monro,
(
Treat, on Med. and Fharm. Chem. i. 289.) Fothergill, and

Richter, have used powdered tin in epilepsy produced by worms, and, as it is

stated, with advantage.

Administration,— It is usually exhibited mixed with treacle: the dose com-
monly employed is one or two drachms, but Alston gave much larger quantities.

His mode of employing it as a vermifuge was the following :—The patient was
well purged with senna, and on the following morning one mince of tin powder
was given in four ounces of treacle: on each of the two following days half this

quantity was taken, and then the patient again purged. Tin powder is much in-

ferior to oil of turpentine as a remedy for tape-worm.

STANNI PULVIS, E. D.—Pulvis Stanni (U. S.) Powder of Tin; Granulated Tin.
(The Edinburgh College gives the following directions for its preparation :—Melt
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tin in an iron vessel ; pour it into an earthenware mortar heated a little above the

melting point of the metal; triturate briskly as the metal cools, ceasing as soon as
a considerable portion is pulverized ; sift the product, and repeat the process with
what remains in the sieve.—The Dublin College orders of the purest Tin, any
required quantity. Liquefied by heat, let it be strongly agitated until it passes
into a powder, which, when cold, is to be shaken through a sieve.)—Tin may be
reduced to powder, by shaking it, when melted, in a wooden box, the inside of
which has been rubbed with chalk. The doses and uses have been above de-

scribed.
,

2'in Filings [Stanni Limatura seu Rasura Stanni) have also been used in

medicine.

Order XXV.-.LEAD AND ITS COMPOUNDS.

1. PLUMBUM.—LEAD.

History.—This metal was known in the most remote ages of antiquity. It is

mentioned by Moses. (Job, xix. 23, 24.) The Greeks called it y^oXifSSos ; the

alchymists, Saturn.

Natural History.—It is found both in the metallic state (Native Lead) and
mineralized. It is met with combined with sulphur (Galena)^ with selenium, with

chlorine (Horn Lead), with oxygen (^Native Minium), and with oxygen and an
acid, forming an oxy-salt (Carbonate, Phosphate, Sulphate, Tungstate, Molyb-
date, Chromate, Arseniate, and Aluminate).

Preparation.—It is usually extracted from galena, which is roasted in rever-

beratory furnaces, by which it is converted into a mixture of sulphate and oxide

of lead, and afterwards smelted with coal and lime; the first to abstract oxygen,

the second to remove the sulphur.

Properties.— It has a bluish-gray colour and considerable brilliancy. It may
be crystallized by cooling in four-sided pyramids. It is malleable, but not ductile.

Its sp. gr. 11«35. It has a peculiar odour when handled. It fuses at 612° F.,

and at a red heat boils and evaporates. Its eq.uivalent is 104. By exposure to

the air, it attracts, first oxygen, and then carbonic acid, so as to form carbonate

of lead.

Pure distilled water has no action on lead,* if the gases (as air and carbonic

acid) be excluded ; but if these be admitted, a thin crust of carbonate is soon

formed. It is remarkable that the presence of most neutral salts—sulphate of soda

and chloride of sodium, for example—impairs the corrosive action of air and water.

(Chrislison, Treatise on Poisons.) Hence, therefore, we can easily comprehend
the reason why leaden cisterns and pipes do not more frequently give a metallic

impregnation to water, and why rain-water is more apt than spring-water to be-

come impregnated with lead. The latter, however, by long keeping in leaden

vessels, may also become contaminated with lead.

Characteristics.—If the lead be dissolved in nitric acid, we may easily recog-

nise its presence in the solution by the following tests:—Alkalis, their carbonates,

sulphuric acid and the sulphates, and ferrocyanide of potassium, produce white

precipitates (which are respectively hydrated oxide, carbonate, sulphate, and fer-
rocyanide of lead) ; chromate of potash and iodide of potassium occasion yellow

precipitates (chromate and iodide of lead) ; hydrosulphuric acid and the hydro-

sulphates form black p'recipitates (sidphuret oflead) ; lastly, a piece of zinc throws

down metallic lead in an arborescent form.

* For some observations on this subject see Mr. Taylor's memoir in the Ouy's Hospital Reports, vol. iii.
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The delicacy of these tests is, according to Devergie (M^d. Leg. ii. 779.), as

follows :

—

Degree of Dilution.
Sulphate of Soda stops at 5.IKK»

Iodide of Potassium 10,000
Ferrocyanide of Potassium 18,0UU
Potash 20,000
Carbonate of Soda or of Potash 60,000
Chromate of Potash 100.000
Ilydrosulphuric Acid 500,000

Physiological Effects, i. Of Metallic i^cad.— I believe that so long as lead

retains its metallic form, it is inert. In a French journal (Journ. de Med. de
Leroux^ xxiii. 318.) it is stated that three ounces and six drachms of this metal
have been given to a dog without any obvious effecls. As, however, it is a metal

which is readily oxidated, it occasionally proves active when swallowed. An
instance of this kind is mentioned by Paulini {MiscelL Nat. Cur. Dec. ii. Ann. vi.

App. p. 7, quoted by Voiglels, Arzneimittellehre.), in which colic was produced
by swallowing a leaden bullet. Proust [Ann. de Chim. Ivii. 84.) says that the

alloy of lead and tin may be swallowed with impunity, in consequence of its being

much less easily oxidated than the pure metal.

3. Of the Prepapations of Lead. a. On Vegetables.—Marcel found the solution

of acetate of lead injurious to plants; but Wiegmann declares it to be inert, and
ascribes its inertness to the formation of an insoluble salt (carbonate) of lead by
the carbonic acid of the roots of the plants.

^. On Animals.—The preparations of lead are, for the most part, energetic

poisons. The Sulphuret, however, appears lo be inactive, or nearly «o; for Orfila

{Toxicol. Gen.) gave an ounce of it to dogs without observing any ill effects; four

ounces have even been given to horses without any unpieasunt results. The
Sulphate, also, according to Orfila, is inactive. Our knowledge of the effects of
the salts of lead on animals is derived from experiments made with the acetate,

nitrate, and carbonate. The first two act as corrosives : all affect the nervous
system, and occasion convulsions, palsy, and colica pictonum. (Christison, Treat,

on Poisons, 506 et seq. 3d ed.)

y. On Man.—Mr. Braid (Christison, cyp. cit. 518.) states that workmen who
dig and pulverize the ore (sulphiiret of lead), at the Lead Hills in Lanarkshire,

never have the lead colic until they work at the smelting furnaces.

Most, if not all, the other preparations are more or less active; the effects and
symptoms, however, vary with the dose.

\n small doses, these preparations acton the alimentary canal as astringents,

checking secretion and causing constipation. These may be regarded as the local

effects. When absorbed, the constitutional effects of lead are observed : the arte-

ries become reduced in size and activity, for the pulse becomes slower and smaller;

the temperature of the body is diminished ; and sanguineous discharges, whether
natural or artificial, are frequently checked, or even completely stopped. This
constringing and sedative effect seems extended to the secreting and exhaling ves-

sels ; the discharges from the mucous membranes, the exhalation from the skin,

and the urine, being diminished in quantity. Thus we observe dryness of the

mouth and throat, thirst, greater solidity of the alvine evacuations, diminution of

the bronchial secretion, and of cutaneous exhalation. From these circumstances

it appears that the preparations of lead give rise to a contracted state of the coats

of the blood-vessels (at least of the arteries). It is not at all improbable that the

absorbent vessels are similarly aflected. The wasting of the body produced by
lead {Tabes saiurnina, or Tabes sicca) may perhaps be referred to this constringing

influence on the vessels.

A remarkable effect on the human gums, produced by the absorption of lead,

has been pointed out by Dr. Burton. [Medico-Chirurgical Transactions, 2d

Series, vol. v. p. 63. Lond. 1840.) It consists in the formation of a narrow
VOL. I. 66



662 ELEMENTS OF MATERIA MEDICA.

leaden-blue lino, about the one-twentieth of an inch thick, which borders the edges

of the gums attached to the necks of two or more teeth of either jaw. In every
case of lead colic that has fallen under my care I have observed this line. More-
over, in several cases where sugar of lead, in full doses, has been given for many
days continuously, I have noticed it ; and in most of the cases it was accompanied
by abdominal pain. On two patients not known to have been subjected to the in-

fluence of lead I have observed some faint indication of a similar line, without,

however, any constitutional symptoms of lead poisoning. I have not observed

this line in patients under the inHuence of mercury. In one instance mentioned

by Dr. Burton, fifteen grains of acetate of lead, taken in four days, caused the

blue line : in another this effect was not produced until the patient had taken one

hundred and sixty grains in twenty-one days.

Salivation (Dr. Warren, Medical Transactions, vol. ii. p. 87.), turgidity of the

gums,^ and a bluish colour of the saliva (Dr. Christison, Treatise on Poisons,

p. 514, 3d ed.), are other effects ascribed to the influence of lead. '* I do not

wish to assert," observes Dr. Burton, " that salivation and turgidity of the gums
are never produced by the internal operation of lead ; but I venture to affirm they

are rare occurrences, and not characteristic of its influence."

The bluish colour of the saliva, and the blue line on the gums, probably depend

on the presence of sulphuret of lead, formed by the action of sulphuretted hy-

drogen, evolved by the lungs, on the lead contained in the salivary and buccal se-

cretion ; for I have observed that an alloy of mercury and silver, introduced into

the hollow of a tooth, becomes coated in a few days with a black film of metallic

sulphuret.

The long-continued use of the preparations of lead rarely fails to give evidence

of its effect on the muscular and nervous systems : and which is manifested by a

curious train of symptoms, commencing with colic, and terminating in palsy or

apoplexy. Lead or painter^s colic {colica pictonum), is variable in its mode of

attack ; at one time commencing suddenly, and without any very marked premo-

nitory symptoms, at another being preceded by dyspeptic symptoms—such as di-

minished appetite, with a painful and constipated state of the bowels, the fseces

being very hard. During an attack, there is usually obstinate constipation, with

ac\ite pain, much increased at intervals; but sometimes a relaxed condition of the

bowels has been met with. Merat
(
Traite de la Colique Metallique.) refers the

continued pain to the small intestines, while the more violent and intermitting kind

resides principally in the transverse portion of the colon. Pressure rarely in-

creases, and very commonly relieves, the pain. Cases, however, do occur (and I

have seen several) in which there is great tenderness of the bowels. The abdo-

men is strongly retracted, sinks in about the navel, and feels very hard. To
these symptoms may be added vomiting, cramps of the lower extremities, hard

and generally slow pulse, though sometimes it has been found frequent.

De Haen and Merat, on examining the bodies of patients who have died

aflected with lead colic, found a contracted condition of the colon, and this was

considered by the last-mentioned writer to indicate the seat of the disease. But

Sir G. Baker, Andral {Path. Anat. by Townsend and West, ii. 140.), Louis,

and Copland {Diet. Pract. Med, i. 366.), have not, in some cases, found any

alteration. Moreover, it would appear probable, from Dr. Abercrombie's obser-

vations on ileus {On Diseases of the Abdom. Viscera.) that the empty and col-

lapsed portion of the intestine was not the seat of the colic, but another part

found in a state of distention,—for the collapsed or contracted state is the natural

condition of healthy intestine when empty ; while the distended portion is, in

ordinary cases of ileus, the primary seat of the disease, the distention arising

from a paralytic condition of the muscular fibres, whereby it is unable to contract

' Dr. A. Thomson, Elements of Materia Medica, vol. ii. p. 66 ; and Laidlaw, in the Lond. Med. Rep. N. S. vi.
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and propel its contents onward. Now this view of the case is the more probable,

since the action of lead on the muscular fibres of the intestine is doubtless of the

same kind as that on the fibres of the voluntary muscles.
. Some have found intus-

susception, others have noticed marks of inflammation.

Lead colic is accompanied by the blue line on the gums above referred to;

which, therefore, is an important aid in distinguishing this variety of colic from

that which arises from other causes.

Another cllect of poisoning by lead is an affection of the cerebro-spinal system,

generally manifested by paralysis^ but occasionally by giddiness, convulsions,

and coma, and now and then by apoplexy. The palsy may occur without colic,

or it may come on while the patient is suffering with it, but in general it succeeds

colic. It is accompanied with the blue line on the gums above described. It may
happen in both upper and lower extremities, though more frequently in the for-

mer ; and it atfects the extensor more than the flexor muscles, so that the hands

are generally bent on the arms, which hang dangling by the side. Frequently

pain is experienced in the paralysed part, and sometimes in the region of the

spine also. On examining the bodies of persons who have died with this disease,

no lesion has hitherto been discovered in the spinal marrow. The muscles of the

affected limb are .observed to be wasted and very pale, and have sometimes the

appearance of a while fibrous tissue.

In very large doses, some of the plumbeous preparations (the acetate, for ex-

ample) act as irritant and caustic poisons ;
giving rise to the usual symptoms indi-

cative of gastro-enteritis. However, none of them equal, in the intensity of the

local action, the mercurial or even the cupreous compounds.

Modus Operandi.—Tiedemann and Gmelin (Vers, iiber d. Wege, mificekhen

SubsU aus d. Mag. ins Blut. gelang.) found lead in the blood of the splenic, me-

senteric, and hepatic veins of dogs killed by the acetate ; they also found it in the

contents of the stomach and intestines, but neither in the chyle nor the urine.

VVibmer (Christison's Treatise on Poisons, :3d edit. p. .509.) detected it in the liver,

muscles, and spinal cord.

The local or corrosive action of the soluble salts of lead depends on the affinity

of these bodies for the organic constituents of the tissues (vide Plumhi Acetas).

The nervous system is specifically affected by lead. The paralysis of the

voluntary muscles, the pain in the course of the spine, the occasional giddiness,

coma, or apoplexy, seem to establish this. The colic as well as the astringent

influence of lead over the coats of vessels are probably secondary effects of the

action of lead over the nervous system.

The constitutional efl^ects of lead may be produced in various ways : as, when
taken with articles of food and drink into the stomach ; when inhaled in the form

of dust or vapour with the air ; when applied to mucous membranes, ulcers, &c.

Hence the persons most liable to these elFects are those whose occupations bring

them in contact with this metal ; for example, painters, plumbers, roasters and

smelters of lead, the manufacturers of the plumbeous preparations, glass-blowers,

potters, lapidaries, &c.
Dr. Anthony Todd Thomson {Lond. Med. Gaz. v. 538, and x. 689.) is of

opinion that carbonate of lead is the only preparation of this metal that can pro-

duce colic: and though he has, I think, clearly shown that lead colic more fre-

quently arises from the carbonate than from any other salt of lead, he has, in my
opinion, failed in proving that no other preparation of lead can produce it. In-

deed, if his opinion were true, it would constitute an exception to the general

eflTects of the metallic preparations ; for we do not find that the specific effects of

arsenic or of mercury, or of copper, or of antimony, are produced by one prepa-

ration only: so that, a priori, analogy is against the opinion. Farthermore, it is

well known that the vapour of the oxide of lead taken into the lungs may pro-

duce colic, and that the ingestion of the acetate, citrate, or tartrate of lead, is

capable of exciting the same effect. Now Dr. Thomson explains these facts by
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assuming that the oxide of lead unites with carbonic acid in the lungs, and is thus

converted into carbonate : and that the acetate, citrate, and tartrate, are deconfi-

posed in the alimentary canal, and converted into carbonates. But it appears to

me to be much more simple and consistent with analogy, to admit that these pre-

parations are of themselves capable of producing colic, than to assume that they
undergo the changes here supposed. Moreover, in some instances in which colic

was produced, it is unlikely that these changes would have occurred, owing to the

excess of acid taken with the salt of lead.

Uses.—The uses of the preparations of lead may be in part inferred from the

foregoing account of their effects. These agents are employed when we wish to

constringe the capillary vessels and to diminish their vital activity. Thus we
administer them internally to check excessive secretion and exhalation, as in

catarrhal affections of the mucous membranes of a chronic nature; in profuse

secretion of pus ; in sanguineous exhalations from the mucous membranes ; and
colliquative sweating. They have also been applied, in'some instances with suc-

cess, in certain chronic affections of the nervous system, as epilepsy ; but the

practice is altogether empirical, as we have no rational principles to guide us in

using them. As topical remedies,* we employ the preparations of lead to diminish

vascular excitement, to allay preternatural heat, and to check excessive secretion.

Thus we apply them to inflamed parts to promote resolution, and to ulcers and
other secreting surfaces as astringents or desiccants. During the internal em-
ployment of lead, attention must be paid to the condition of the gums, stomach,
and bowels, as we find traces of their injurious effects in these organs. The blue

line on the gums has been noticed. Constipation is a very frequent result of the

medicinal employment of lead. Loss of appetite, indigestion, and griping pains,

are also often noticed. The tendency to colic is diminished, according to Dr. A.
T. Thomson, by conjoining acetic acid.

Antidotes.—Poisoning by lead usually puts on one of three forms

—

irritant

poisoning, lead colic, and paralysis ,- and the treatment varies with each.

In irritant poisoning administer diluents holding in solution some sulphate (as

sulphate of soda, of magnesia, or of potash or alum), so that a sulphate of lead

may be formed. If vomiting have not already come on, tickle the throat, and
administer emetics of the sulphate of zinc or of copper, or the stomach-pump may
be employed.

In lead colic the best remedy is alum (vide pp. 526 and 527). But in this

country lead colic is frequently treated by the combined use of purgatives and ano-
dynes, the purgatives being either castor oil or salts and senna, and the anodyne
being opium. When the vomiting is very troublesome, and liquid medicines do
not remain on the stomach, we may give the compound extract of colocynth, with
opium in the form of pill. In several cases in which the pulse was full and strong,

the face flushed, and the tongue furred and dry, I have used blood-letting with

evident advantage. The sulphates have been recommended, as also mercury.
In lead paralysis, nux vomica, and its active principles, strychnia and brucia,

are perhaps of all internal remedies most deserving of trial, because of their specific

effect on the spinal marrow; and the chance of their success is, of course, much
increased by the circumstance of there being no discoverable lesion of this portion

of the nervous system. Mercury has been recommended by Dr. Clutterbuck.

Various local measures have been tried, but without much benefit ; for example,
electricity and irritants (such as ammonia and cantharides).

2. PLUM'BI OX'YDUM.—OXIDE OF LEAD.

(Lithargyrum, i:.—Plumbi Oxydum semivitrcum, /).)—(U. S.2)

History.—The ancients were acquainted with oxide [Protoxide) of lead. Hippo-

' See Dr. Aikin's Observations on the External Use of Preparations of Lead. Lond. J77
^ In all cases the U. S. P. uses the t instead of »^ in spelling the Latin word for oxide, tlthus Oxidum.
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crates (De Morh. Mul. ii.) employed the scmi-vilrified oxide [Litharge) Xi^a^yupov.

Dioscorides (Lib. v. cap. cii.), and Pliny {Hist. Nat. xxxiv. 53), both mention
litharge: the latter calls it MolybdiBna.

Pkeparation.—If melted lead be exposed to a current of air, it is rapidly oxi-

dated and converted into the protoxide of this metal. The oxidated skimmings
are denominated Massicot. This, when fused at a bright red heat, is separated
from some metallic lead with which it was intermixed ; the fused oxide forms, on
solidifying, a brick-red mass, which readily separates into crystalline scales :

these constitute Litharge,

Litharge is obtained as a secondary product in the cupellation of argentiferous

lead. The alloy is melted in a porous vessel, called a test or cupel, and exposed
to the blast of a bellows, by which the lead is oxidized, half vitrified, and driven

off into hard masses of a scaly texture, and in that state is called Litharge or

Silver Stone. (Watson's Cliem. Essays, iii. 325, 6th ed.)

Properties.—Oxide of lead presents itself in several forms. One of these is

yellow, and is termed Massicot {Cerussa citrina). When semivitrified [Plumbi
Oxydum semivitreum), it is called Litharge {Lithargyrurri), which occurs in the

form of small yellow or reddish scales or flakes, and according to its colour, is

called Gold or Silver Litharge [Lithargyrum aureum [Chrijsitis'] seu Argenteum
[Argyritisy). Gold Litharge owes its red tint to the presence of a portion of
minium.

Oxide of lead is fusible, and at a very high temperature volatile. It is almost
insoluble in water.

Characteristics.—Heated on charcoal by the blow- pipe, it is readily reduced to

the metallic state. It is blackened by hydrosulphuric acid and completely dis-

solves in nitric acid. The characteristics of this solution have been already de-

scribed (vide p. 660). The varieties of the oxide are distinguished by their physi-

cal peculiarities.

Composition.—Oxide of lead is thus composed :

—

Lead

.atoms.

1 ....

Eq.m.
... 104 ...

Per Cent.

. . . 92'85 •

.

Berzelius.

.... 92-85 ...

.... 7-15 ..

Berthie

. . . 93-.3

Oxygen 1 .... 8 ... 7-14 ..

Oxide of Lead 1 .. 112 ... ... 99-99 ....... 100-00 ... ... 1000

Purity.—It is not subject to adulteration.

Almost entirely soluble in dilute nitric acid. Its other properties are the same as those of car-

bonate of lead. Ph, Land.
Fifty grains dissolve entirely, without effervescence, in a fluid ounce and a half of pyroligneous

acid ; and the solution, precipitated by 53 grains of phosphate of soda, remains prccipitable bv
more of the test. Ph. Ed.

The presence of a carbonate would be indicated by effervescence on the addition

of acetic acid.

Physiological Effects.—Inhaled in the form of vapour, or fine dust, it pro-

duces the before-mentioned constitutional effects of lead [vide p. 662).

The effects of this substance, when swallowed, are but little known. It possesses

very slightly irritant properties. " The experimentalists of Lyons found litharge

to be irritant in large doses of half an ounce." Christison, op. cit. p. 509).
From its external use ill consequences have sometimes resulted.

Uses.—Oxide of lead is never employed internally. Litharge is sometimes

sprinkled over ulcers, as an astringent and desiccating substance. In pharmacy,
it is used in the preparation o[ Emplastrum Plu7nbi (see p. 678), Ceratum Sapo-

nis (see p. 489), Acetas Flumhi (see p. 672), and Liqitor Plumhi Diacetatis

(see p. 676).

1. PLUMBI OXYDUM HYDRATUM, L. Hydrated Oxide of Lead. (Solution of

Diacetate of Lead, Ovj. ; Distilled Water, Cong. iij. ; Solution of Potash, Ovj., or
56*
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as much as may be sufficient to precipitate the oxide. Mix. Wash with water
what is precipitated, until nothing alkaline remains.) In this process the potash
combines with acetic acid, and forms acetate of potash, which remains in solution,

while the white hydrated oxide of lead is precipitated. According to JMitscherlich,

this compound consists of two equivalents or 224 parts of oxide of lead^ and one
equivalent or 9 parts of water : it is, therefore, a dihydrated oxide. It is soluble
in a considerable excess of a solution of caustic potash.

What is used in preparing disulphate of quinia phould be totally dissolved by dilute nitric acid.
Its remaining properties resemble those of ihe preceding. Ph. Lond.

It is directed by the London College to be employed in the preparation of Quince
Disulphas.

3. CALCIS PLUMBIS; Plumbite of Lime.—This compound is employed as a Hair
Dye, (See p. 219.)

'

3. PLUM'BI OX'YDUM RU'BRUM.—RED OXIDE OF LEAD.

(Plumbi Oxidum rubrum, JS.)—[U. S.]

HisTOBY.—It is doubtful whether the ancients were acquainted with this com-
pound, as the substance which Pliny [Hist. Naturalis, lib. xxxiii. cap. 40, ed.

Valp.) called Minium was Cinnabar. (See p. 637.) He describes, however, an
inferior kind, which he terms Minium secundarium [Idem.)^ and which may be
perhaps the red oxide of lead. Dioscorides (Lib. v. cap. 109.) distinguished Mi-
nium from Cinnabar.

Besides Minium^ there are several other names for red oxide of lead. In com-
merce it is usually known as Red Lead. It is sometimes termed Beutoxide of
Lead.
Natural History.—Native Miniu7ii is found in Yorkshire, Suabia, Siberia,

and some other places.

Preparation.—Red Lead is prepared by subjecting protoxide of lead (massicot

or litharge) to the combined influence of heat and air. It absorbs oxygen, and is

converted into red lead. A heat of about 600° is necessary. The finest minium
IS procured by calcining the oxide of lead obtained from the carbonate. (Graham,
Elements of Chemistry

^ p. 589.)

Properties.—Red oxide of lead has a brilliant red colour. By heat it gives

out oxygen gas, and is converted into the protoxide of lead.

Characteristics.—Before the blowpipe on charcoal it is converted into the yellow

protoxide, and then into metallic lead. When digested in nitric acid, the nitrate

of the protoxide is obtained in solution, while the insoluble brown or peroxide of

lead remains. By the action of sulphurous acid on red lead, the white sulphate

of the protoxide is obtained.

" Entirely soluble in highly-fuming nitrous acid
; partially soluble in diluted nitric acid, a brown

powder being left." Ph. Ed.

Composition.—The composition of real or pure red lead is as follows :

Moms. Eq. Wt. Per Cent.

Lead 3 312 90-7

Oxygen 4 32 9-3

Red Lead 1 344 100

Dumas {Ann. de Chirn. et de Phys. xlix. 398.) has shown that red lead of com-
merce is not uniform in composition, but consists of variable mixtures of real red

lead with protoxide. His results have been confirmed by those of Mr. Phillips.

{Phil. Mag, N. S. iii. 125.) That real red lead is not a mere mixture of protoxide

and peroxide, is apparently shown by its colour, as well as by the fact that it is

not altered by heating it in a solution of acetate of lead, which is capable of dis-

solving free protoxide.

Or,
Protoxide.
Peroxide..

.atoms.

...2....
1... ....120

Per Cent.

... 6511....

... 34-89....

Dumas
... 649
... 351

1.... ...344 ...10000 ...1000
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Physiological Effects and Uses.—Its eflects are similar to the protoxide of

lead. It is but little employed in pharmacy. The Edinburgh College directs it

to be employed in the preparation of Aqua Chlorinii. (See. p. 229.)

4 PLUM'BI CIILO'RIDUM, Z.—CHLORIDE OF LEAD.

Natural History.—Chloride of lead is found native at Churchill, in the Men-
dip Hills of Somersetshire.

Preparation In the London Pharmacopoeia this compound is directed to be

prepared as follows:

—

Take of Acetate of Lead, 3xi.v.; Distilled Water, boiling, Oiij.; Chloride of Sodium, 3vj.

Dissolve the Acetate of Lead and Chloride of Sodium separately, the former in three pints of

Distilled Water, and the latter in one pint of Distilled Water. Then the liquors being mixed

together, wash what is precipitated with distilled water when it is cold, and dry it.

In this process one equivalent or 163 parts of dry acetate of lead are decom-

posed by one equivalent or 60 parts of chloride of sodium, by which one equiva-

lent or 140 parts of chloride of lead are precipitated, and one equivalent or 83

parts of acetate of lead remain in solution.

MATERIALS. COMPOSITION. PRODUCTS.

, A »„.».» "i I eq. Acetic Jicid 51 -—r-l eq. Acetate
1 eq. Acetate f ^ , , ^_ ,^ o , ._ ^^j,. o^ — a„j„
olLead. . . .163 ^ I eq. Ox. Lead 112

j
}

*^?-

^^^^J; '^^^^
Soda 83

1 eq. Chloride
J
1 eq. Sodium 24

of Sodium..CO
I
1 eq. Chlorine 3G ' -- 1 eq. Chloride

Lead 140

223 5S3 223

Hydrochloric acid occasions the precipitation of more chloride of lead after the

action of chloride of sodium is over, so that there must be some compound of lead

in solution. (Phillips, Transl. of Pharm. 4th ed.)

Properties.—It is a white crystalline powder {Magisterium Saturni Crollii)^

soluble in thirty parts of cold or twenty-two parts of boiling water. When healed,

it fuses ; and, by cooling, forms a semi-transparent horny-like mass, called Horn
Lead {^Plumbum corneum).

Characteristics.—Its aqueous solution causes a white precipitate with nitrate of

silver, soluble in ammonia, but insoluble in nitric acid ; hence it is shown to be a

chloride. The solution is known to contain lead by the before-mentioned tests

for this metal. (Vide p. 660.)

Totally dissolved by boiling water, the chloride concreting almost entirely into crystals as it

cools. On the addition of hydrosulphuric acid, it becomes black, and by heat yellow. Ph. Lond,

Composition.—The following is its composition :

—

j^ad ,

Atovis.

1

Eq. Wt.

.... 104 ....

.... 36 ....

Per Cent.

74 -Q

J. Davy.
74-00

Chlorine 1 . 25*7 25'78

Chloride of Lead...; .. 1 .... .... 140 .... .... 1000 ....100 00

LFsE.—It is employed in the preparation of hydrochlorate of morphia.

5. PLUM'BI lO'DlDUM, L. £.—IODIDE OF LEAD.

History.— This compound was introduced into medicine by Cottereau and
Verde-Delisle.

Preparation.—The London and Edinburgh Colleges give directions for the

preparation of it.

The Z»ont/on College orders of Acetate of Lead, 3ix. ; Iodide of Potassiunt, 3vij.; Distilled

Water, cong.j. Dissolve the Acetate of Lead in six pints of the Water, and strain ; and to

these add the Iodide of Potassium first dissolved in two pints of the water. Wash what is pre-

cipilated, and dry it
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The reacting proportions of iodide of potassium and crystallized acetate of lead

are 166 parts of the former and 190 parts of the latter. Hence the London Col-

lege uses a larger proportion of iodide than is requisite, supposing the acetate to

be neutral.

This excess is disadvantageous, since it retains a portion of the iodide of lead

in solution.. To prevent the formation of the pale yellow oxyiodide of lead, a
little acetic acid should be added to the acetate of lead, before adding the iodide of
potassium. The precipitate should be washed and dried.

By the mutual action of one equivalent or 163 parts of dry acetate of lead, and
one equivalent or 166 parts of iodide of potassium, we obtain one equivalent or

230 parts of iodide of lead, and one equivalent or 99 parts of dry acetate of

potash.

MATERIALS. COMPOSITION. PROD0CTS.

1 eq. Acetate I \ eq. Acetic Jlcid 54 —3;::^^ 1 eq. Acet. Potash. . . 99
Lead 163 < I eq. Ox. Lead \ 1 eq. Oxifg. 8 - i eq. Pot'h. 48 ~

f 112 \ leq.Le'ad. 104 _x:_
1 eq. Iodide ( 1 eq. Potassium 40 ——_____^
Potasm... 166 ( 1 eq. Iodine 126

"~ —

^

^ 1 eq. Jodide Lead 230

329 329 329

The Edinburgh College orders of Iodide of Potassium, and Nitrate of Lead, of each 3j.;
Water, Oiss. ; dissolve the salts separately, each in one-half of the water; add the solutions;

collect the precipitate on a filter of linen or calico, and wash it with water. Boil the powder in

three gallons of water acidulated with three fluid ounces of pyroligneous acid. Let any undis-

solved /natter subside, maintaining the temperature near the boiling point; and pour off the clear

liquor, from which the iodide of lead will crystallize on cooling.

The reacting proportions are one atom or 166 parts of nitrate of lead, and one
atom or 166 parts of iodide of potassium ; or equal weights of the materials. The
products are one equivalent or 230 parts of iodide of lead, and one equivalent or

102 parts of nitrate of potash.

For pharmaceutical purposes, especially for the preparation of ointments, the

pulverulent iodide is preferable to the crystalline or scaly kind.

Properties.—It is a fine yellow powder, very sparingly soluble in cold water,

but readily soluble in boiling water; from which it for the most part separates, as

the solution cools, in the form of golden yellow, brilliant, small scales. It is

fusible. It combines with the alkaline iodides, forming a class of double salts,

called the plumho-iodides {iodo-plumbates^ Thomson). Caustic potash dissolves

it, and forms a plumbo-iodide of potassium and plumbate of potash. (Dumas,
Traite de Chim. iii. 379.) It is soluble in acetic acid and in alcohol.

Characteristics.—When heated, it first forms a yellow vapour {iodide of lead)^

and afterwards a violet vapour {iodine)^ leaving a residue {lead), which, when
dissolved in nitric acid, gives all the characters of solution of lead (vide 660).

Boiled with carbonate of potash, it forms carbonate of lead and iodide of potassium.

Composition.—Its composition is as follows :

—

Lead

Atcms.

.... 1 ....

Eq. Wt.

104 ....

126 ....

Per Cent.

45-21 ....

54-78 ....

Henry.

.... 45-1

.... 54-9Iodine 1

Iodide of Lead
«

.... 1 .... .... 230 .... .... 99-99 .... 1000

Purity.—It should be completely soluble in boiling water.

Totally dissolved by boiling water, and as it cools separates in shining yellow scales. It

melts by heat and the greater part is dissipated first in yellow, and afterwards in violet

vapours. Ph. Lond.
Bright yellow : five grains are entirely soluble, with the aid of ebullition, in one fluid drachm

of pyroligneous acid, diluted with a fluid ounce and a half of distilled water; and golden crystals

are abundantly deposited on cooling. Ph. Ed.

Physiological Effects, a. On Animals.—Twenty-four grains of iodide of

lead were given to a cat at two doses with an interval of four hours : the animal
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sufTered violent colic, and died in three days ; but no signs of irritation were ob-

served after death. (Palon, Jouni. de Cldm. iii. 41, 2'*''* Ser.) Iodide of lead

was given in doses of from gr. v. to 3ss. to a bull-dog : no efTect was observed

untrl the fifteenth day, when the aninnal refused food, and kept in the recunnbent

posture. He died on the eighteenth day, having swallowed altogether ten drachms
and fifty grains of iodide. During the whole period, he had only three or four

intestinal evacuations. (Cogswell, Essay on Iodine^ 143.)

/3. On Ma?!.— Its elTects on man have been imperfectly determined. It does

not appear to act as an irritant when applied to the skin or ulcerated surfaces-

Under the continued external and internal use of it, enlargements of the lymphatic

glands have disappeared, from which we infer a specific influence over the glan-

dular and lymphatic system. In some cases it appeared to occasion irritation ol

the stomach. I have seen constipation induced by it. After its medicinal use for

several weeks 1 have not observed any blue line on the gums.
Uses.—It has been principally employed to reduce the volume of indolent

tumours, especially enlargements of the cervical, axillary, and mesenteric glands.

In these cases it should be simultaneously administered internally and externally.

I have also employed it in suspected incipient phthisis. I have used it in two
cases of enlarged cervical glands, but without benefit. Velpeau (LugoPs Essays,

by- Dr. O'Shaughnessy, p. 206.) and others, however, have been more suc-

cessful.

Adminisjtration.—The dose is three or four or more grains. Dr. O'Shaugh-
nessy (Lugol's Essays, p. 207.) says, ten-grain doses are easily borne, without the

slightest annoyance. It is given in the form of pill.

UNGUENTUM PLUMBI lODIDI, L. (Iodide of Lead, 3j. ; Lard, 3vtij. M.)—This
is applied, by way of friction, to scrofulous and other indolent swellings.

6. PLUMBI CAR'BONAS, L. E. D. (U. S.) CARBONATE OF LEAD.

History.—This substance was employed by Hippocrates [De Morbis, lib. ii.),

under the name of v|^jfji(xiSio». Theophrastus (De Lapidibus.) described the method
of making it. Dioscorides (Lib. v. cap. ciii.) and Pliny [Hist. Nat. lib. xxxiv.)

also mention it. •

It has been known by several names, as Psimmythium, Ceruse [Cerussa.),

Magistery of Lead {Magisterium Plumbi), White Lead, Flake White, and Sub-

carbonate of Lead.

Natural History.—This salt is found native, crystallized or massive, in

Scotland, England, &c. It is called White Lead Ore,

Preparation.—Neutral carbonate of lead is obtained by adding an alkaline

carbonate to a solution of acetate or nitrate of lead. Procured in this way it is

deficient in body, owing to the transparency of the crystalline grains ; and it is

not, therefore, fitted for the use of the painter, who requires a carbonate having

a dense and opaque body.

Within the last few years several patents have been taken out for new modes
of preparation.* Some of the processes so patented have been subsequently

abandoned, either because a profitable remuneration could not be obtained by
them ; or because the quality of the product was inferior. I am informed that the

white lead obtained by the old or Dutch process is superior, as an oil pigment, to

that procured by most other methods.

" In the Dutch process, introduced into England about 1780, load is cast into plates or bars,

or into the form of stars, or circular gratingrs of six or eight inches in diameter, and from a
quarter to half an inch in thickness : five or six of these are placed one above another in the upper

part of a conical earthen vessel something like a garden-pot, in the bottom of which there is a

little strong acetic acid. These pots are then arranged side by side, on the floor of an oblong

brick chamber, and are embedded in a mixture of new and spent Ian (ground oak bark as used

» See Repertory of Patent Inventions ; also Brande's Manual qf Chemistry, 5tli ed. ; Journal de Pharntacie, t.

xxvi. p. 772; and Ure's Diet, of Jlrts, art. White Lead.
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in the tan-3'ard). The first layer of pots is then covered with loose planks, and a second range
of pots embedded in tan is placed upon the former ; and thus a stack is built up so as entirely to

fill the chamber with alternate ranges of the pots containing the lead and acetic acid, surrounded
by and embedded in the tan. Several ranges of these stacks occupy each side of a covered
building, each stack containing about 12,000 of the pots, and from 50 to 60 tons of lead. Soon
after the stack is built up the tan gradually heats or ferments, and begins to exhale vapour, the
temperature of the inner parts of the stack rising to 140^ or 150=', or even higher. The acetic
acid is slowly volatilized, and its vapour passing readily through the gratings or folds of lead,

gradually corrodes the surface of the metal, upon wiiich a crust of subacetale is successively
formed and converted into carbonate, there being an abundant supply of carbonic acid furnished
by the slow fermentative decomposition' of the tanners' bark. In the course of from 4 to 6
weeks the process is completed, and now, on unpacking the stacks, the lead is found to have
undergone a remarkable change : the form of the castings is retained, but they are converted,
with considerable increase'of bulk, into dense masses of carbonate of lead ; this conversion is

sometimes entire, at others it penetrates only to a certain depth, leaving a central skeleton as it

were of metallic lead, the conversion being unequal in different parts of the stack, and varying
in its perfection at different seasons, temperatures, and states of the atmosphere. The stacks
are so managed that they are successively being built up and unpacked. The corroded and con-
verted gratings, or cakes, are then passed through rollers, by which the carbonate of lead (white
lead) is crushed and broken up, and the central core of metallic lead (blue lead), if any remain,
is easily separated : the white lead is then transferred to the mills, where it is ground up into a
thin paste with water, and is ultimately reduced, by the process of elutriation or successive
washings and subsidences, to the st;ite of an impalpable powder ; it is then dried in wooden
bowls, placed upon shelves in a highly heated stove, and thus brought to the state of masses
easily rubbed between the fingers into a fine powder, in which the microscope does not enable us
to discern the slightest traces of crystalline character. If intended for the use of the painter, it

is next submitted to grinding with linseed oil ; and it is found that a hundred jveight of tliis

white lead is formed into a proper consistence with 8 pounds of oil, whereas precipitated white
lead requires 16 pounds of oil for the same purpose ; the one covering the surface so much more
perfectly, and having so much more body than the other. It is sometimes supposed in this pro-

cess that the oxygen and carbonic acid required to form the carbonateof oxide of lead are derived
from the decomposition of the acetic acid ; but this is evidently not the case, for not more thaa
100 pounds of real acetic acid exist in the whole quantity of the diluted acid contained in the

several pots of each stack ; and in 100 pounds of acetic acid there are not more than 47 to 48
pounds of carbon, whereas 6740 pounds would be required to furnish the carbonic acid which
should convert 50 tons of lead (the average weight of that metal in each stack) into carbonate of
lead. There can be no doubt then that the carbon or carbonic acid must come from the tan, and
that the oxygen is partly derived from the same source, and partly from the atmosphere : the

principal action of the acetic acid therefore is to form successive portions of subacetate of lead,

which are successively decomposed I*y the carbonic acid : the action is, however, of a very re-

markable description, for even masses of lead, such as blocks of an inch or more in thickness,

are thus gradually converted through and through into carbonate, 50 that if due time is allowed

there is no central remnant of metallic lead. The original texture of the lead is much concerned
in the extent and rapidity of the conversion. Rolled or sheet lead will not answer, and the

gratings, coils, and stars which are employed, are all of cast lead. The purest metal is also re-

quired; for if it contain iron, the resulting white lead acquires a tawny hue, and if a trace of

silver, it acquires a perceptible dinginess when it is subjected to the action of light." (Brando.)

Properties.—The form of the crystals of the native carbonate of lead is a right

rhombic prism. Artificial carbonate is a heavy, snow-white, tasteless powder, or it

occurs in white chalk-like masses, [t is insoluble in water, but dissolves in caustic

potash. When heated it gives out carbonic acid, and forms the yellow oxide.

Characteristics.—Heated before the blowpipe, on charcoal, it yields metallic

lead. It is blackened by hydrosulphuric acid. It dissolves in nitric acid with

effervescence. The solution possesses the general characters of the plumbeous
solutions as already described {vide p. 660).

Composition.—Its composition is as follows :

—

Atoms. Eq. Wt. Per Cent. Berzelius.

OxideofLead 1 112 8358 835
CarbonicAcid 1 ........ 22 1642 lG-5

Carbonate of Lead ... 1 134 100.00 1000

Commercial white lead is not a neutral salt, but a mixture or combination of

carbonate and hydrated oxide of lead in varying proportions.^

* Mulder, Pharmaceutisclies Central-Blatt filr 1840, S. 100; and Richardson, in Graham's Elements qf Che-

mistry, p. 591.
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Purity.—Carbonate of lead of commerce is rarely pure. It is usually adulte-

rated with earthy or metallic sulphates (as of lime, baryta, or lead). These are

detected by their insolubility in diluted nitric acid. Chalk (which is by some used

to adulterate it) may be detected as follows :—Dissolve the suspected substance

in nitric acid, and precipitate the lead by hydrosulphuric acid. Boil and filter the

solution, in which will be contained nitrate of lime (if chalk had been present),

recognisable by oxalic acid or oxalate of ammonia (vide p. 496).

Dissolved with effervescence in dilute nitric acid. What is precipitated from the solution by
potash is white, and is redissolvcd by excess of it : it becomes black on the addition of hydro-

sulpliuric acid. It becomes yellow by heat, and, with the addition of charcoal, it is reduced to

metallic lead. Ph. Lond.

It does not lose weight at a temperature of 212° : 68 grs. are entirely dissolved in 150 minima
of acetic acid diluted with a fluid ounce of distilled water; and the solution is not entirely preci-

pitated by a solution of 60 grs. of phosphate of soda. Ph. Ed.

Physiological Effects.—Its local effects are not very powerful : applied to

ulcerated surfaces it acts as a dessicating and astringent substance : swallowed in

large quantities it does not act as a local irritant, like the acetate. Its constitu-

tional effects a||p; similar to those of the other preparations of lead already de-

scribed. It appears (see p. 663) that carbonate of lead more frequently produces

colic than the acetate of lead—a circumstance which Dr. Christison thinks may
be owing to the great obstinacy with which its impalpable powder adheres to moist

membranous surfaces, and the consequent greater certainty of its ultimate ab-

sorption.

Uses.—It is never administered internally.

Externally it is employed as a dusting powder in excoriations of children and

lusty persons; but the practice is objectionable, on account of the danger of ab-

sorption. In one case, related by Kopp (Richter, Aiisf. Arzneim. iv. 613.), a

child was destroyed by it. An ointment or plaster of carbonate of lead has been

known to give relief in some cases of neuralgia. {Journ. de Pharm. xx. 603.)

UNGUENTDM PLUMBI CARBOKATIS, E. D. (U. S.) Ointment of Carbonate of
Lead. (Simple Ointment, 3 v. ; Carbonate of Lead, 3j. E.—Carbonate of Lead,

reduced to very fine powder, g'j- ; Ointment of White Wax, Ibj. D. (U. S.)

Mix.)—This ointment is valuable as a cooling and desiccating application to ex-

coriated surfaces or burns.

[A plaster from carbonate of lead was directed by the last edition of the U. S.

Pharmacopceia, under the name of Hm'plastrum Plumbi Carhonatis. It was in-

tended as a substitute for Mahifs Plaster^ much used in the United States. It is

prepared as follows: "Take of Carbonate of Lead, a pound; Olive Oil, two
pints; Yellow Wax, four ounces; Lead Plaster, a pound and a half; Florentine

Orris, in powder, nine ounces. Boil together the oil and the carbonate of lead,

adding a little water, and constantly stirring till they are thoroughly incorporated

;

then add the wax and the plaster, and when these are melted sprinkle in the

orris, and mix the whole together."

This plaster is used to abraded surfaces and to prevent excoriation from long

confinement in one position, as to the back when the dorsal position is main-

tained.]

7. PLUMBI NI'TRAS, K—NITRATE OF LEAD.

Preparation.—The Edinburgh College gives the following directions for its

preparation :

—

Take of Litharge, 3ivss. ; Diluted Nitric Acid, Oj. Dissolve the litharge to saturation with

the aid of a gentle lieat. Filter, and set the liquor aside to crystallize. Concentrate the residual

liquid to obtain more crystals.

The nitric acid combines with the protoxide of lead to form the nitrate of this

metal.

Properties.—This salt crystallizes in regular octohedrons or modifications of
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these. It is soluble in water and alcohol. Its solution is sweet and austere. The
crystals loudly decrepitate by heat.

Characteristics.—When subjected to heat in a glass tube this salt evolves the

reddish-brown vapour of nitrous acid. It possesses also the other characters of

a nitrate which have been before stated (p. 282). It is known to be one of the

plumbeous salts by the before-mentioned tests for these substances (p. 660).

CoiMPOsiTioN.—This salt is anhydrous. Its composition is as follows :

—

Atoms. Eq. Wt. Per Cent. D'dhereiner. Berzelius.

OxideofLead 1 112 67-47 67-6 67-2225

Mitric Acid 1 54 32-53 324 32-7775

Crystallized Nitrate of Lead 1 166 100-00 100-0 1000000

Physiological Effects.—Its general effects are similar to those of the other

soluble salts of lead. Its local action on the animal tissues depends on its affinity

for albumen and fibrin. In a solution of albumen it forms a white precipitate, com-

posed, according to Lassaigne, [Journ. de Chim. Med. t. vi. 2"'^^ Serie.) o^ albic-

meriy 89*45, and nitrate of lead, 10'55. This precipitate is soluble in a great

excess of albumen, as well as in solutions of ammonia and some neutral salts, as

acetate of potash. *»

Uses.—The Edinburgh College employs it in the preparation o^ Iodide ofLead.

8. PLUM'BI ACE'TAS, L. D. E. (U. S.)—ACETATE OF LEAD.

History.—Raymond Lully and Isaac Hollandus were acquainted with this salt

in the 13th century. It has been known by several appellations, as Sugar of

Lead {Saccharum Saturni), Acetated Ceruse {Cerussa acetata), and Superace-

tale of Lead {Plumhi Superacetas).

Preparation.—Though directions are given in British Pharmacoposias for its

preparation, it is never made by the apothecaKy, but is procured from persons who
manufacture it on a large scale.

The London College orders of Oxide of Lead, rubbed to powder Ibiv. and 3ij.; Acetic Acid;

Distilled Water, each Oiv. Mix the acid with the water, and add the oxide of lead to them, and,

a gentle heat being applied, dissolve it ; then strain. Lastly, evaporate the liquor, that crystals

may be formed.

The Edinburgh College uses, of Pyroligneous Acid (D. 1034) Oij.; Distilled Water, Oj.;

Litharge, 3xiv.

The Dublin College employs of Carbonate of Lead, named Ceruse, any required quantity;

Distilled Vinegar, ten times the weight of the Carbonate of Lead.

In the above processes the protoxide of lead combines with acetic acid, and forms

a definite compound. In the Dublin process carbonic acid is set free.

Acetate of lead is sometimes procured by partially immersing lead in crude

acetic acid. The metal attracts oxygen from the air, and the oxide thus formed

unites with the acid.

Properties.—The crystals of this salt belong to the oblique prismatic system.

Their taste is sweetish and astringent. In a dry and warm
atmosphere they slightly efl^oresce, and are apt to be decom- Fig. 96.

posed by the carbonic acid of the air, and thus to become par-

tially insoluble. When heated they fuse, give out their water

of crystallization, and, at a higher temperature, are decom-

posed ;
yielding acetic acid, Pyroacetic Spirit [Acetone, C^

H^ O), carbonic acid, inflammable gas, and water : the resi-

duum is a pyrophoric mixture of lead and charcoal. Acetate

of lead is soluble in both water and alcohol. The aqueoue

solution feebly reddens litmus, though it communicates a green

colour to the juice of violets. " A solution of the neutral ace-

tate is partially decomposed by carbonic acid : a small quantity Crystal of Acetate

of carbonate of lead is precipitated, and a portion of acetic acid ^f J^^<^^'

is set free, which protects the remaining solution from farther

change." (Dumas, Traitt de Chim, t. v. p. 173.)
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Characte7'istics.—When heated with sulphuric acid, the vapour of acetic acid
is disengaged. Its solution is known to contain lead by the tests for this metal
already mentioned (vide p. 060). If a small quantity of acetic acid be added to

the solution, a current of carbonic acid occasions no precipitate. The ordinary
acetate of the shops throws down a scanty white precipitate (carbonate of lead)
with carbonic acid. When charred, it readily yields globules of metallic lead on
the application of the blowpipe flame.

Composition.—The neutral acetate has the following composition :

—

Atoms. Eq. Wt. Per Cent. Berielius.

OxJdeofLead 1 112 589 58-71
Acetic Acid 1 51 268 -26-97
Water 3 27 14-3 14-32

Cryslallized Acetate of Lead.... 1 190 100-0 10000

Purity.—It should be readily and completely soluble in water. Sulphuric acid,

or sulphuretted hydrogen in excess, being added to tl>e solution, to throw down
the lead, the supernatant liquor should be completely volatilized by heat ; any fixed

residue is impurity.

Dissolved by distilled water. By carbonate of soda a white precipitate is thrown down from
the solution, and by iodide of potassium a yellow one ; by hydrosulphuric acid it is blackened.
Sulphuric acid evolves acetic vapours. By heat it first fuses, and is afterwards reduced to metallic
lead. Ph. Lond.

Entirely soluble in distilled water acidulated with acetic acid : forty-eight grains thus
dissolved are not entirely precipitated by a solution of thirty grains of phosphate of soda.

Ph. Ed.

Physiological Effects, a. On Vegetables.—(Vide p. 661.)

^. On Animals.—Orfila
(
Toxicol. Gen.) found that in large doses the acetate

of lead acted on dogs as an irritant, and caused vomiting, pain, and death. When
the action was slower an absorption took place, an affection of the nervous system
was observed, marked by difficult progression, and in some cases convulsive

movements. The mucous membrane lining the alimentary canal was found
whitened (owing to the chemical influence of the poison), and, where the action was
more prolonged, reddened. Injected into the veins, or applied to wounds, it affects

the nervous system. Schloepfer (quoted by Dr. Christison, p. 507.) produced
colica pictonum, paralysis, and convulsions, in dogs, by the repeated use of small

doses. Dr. A. T. Thomson (Lond. Med. Gaz. x. 691.) gave successively, one,

two, three, and six drachms to a dog without any ill effect.

y. On Man.—Applied to ulcers, mucous membranes, or other secreting sur-

faces, it acts as a desiccative and astringent. It reacts chemically on the albumen
of the secretions and of the living tissues, and forms therewith compounds which
are for the most part insoluble in water and acids. ^ Hence the difficulty with which
this salt becomes absorbed. Some of its compounds with organic substances are,

however, rendered soluble in water by acids (as the acetic, hydrochloric, and lactic).

In large quantities, acetate of lead taken into the stomach acts as an irritant, and
causes symptoms of inflammation of the stomach, viz. : vomiting, burning in the

gullet and stomach, and tenderness at the pit of the stomach ; but these are usually

accompanied with colica pictonum, and are not unfrequently followed by convulsions,

coma, or local palsy.^ Ten grains taken daily for ten days caused tightness of the

breast, metallic taste, constriction of the throat, debility, sallow countenance, slow
respiration and circulation, turgid and tender gums, ptyalism, tightness and numb«
ness in the fingers and toes, no nausea, pains of the stomach and abdomen, bowels

» Dr. C. G. Mitscherlich, Brit. Ann. of Med. i. 204.
a Christison, Treat, on Poisons, 3d edit. p. 512.—In a recent case an ounce of acetate of lead in solution,

caused, in a young girl, collapse and syncope followed by vomiting and convulsions. Orfila detected lead in
the urine {Pharm. TYans. No. vi. p. 119).

VOL. I. 57
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confined.* The observations of Dr. A. T. Thomson and others (Van Swieten,^

Reynolds, Latham, Laidlaw, Daniell, Christison, &;c.) have, however, shown that

injurious effects from the use of large doses are very rare. I have repeatedly

given five grains three times a day for ten days, without inconvenience. This
dose was taken for a fortnight. ^ The blue line on the gums (see p. 662) was then
very distinct, and the patient complained of griping pains in the bowels. Dr.
Christison has given eighteen grains daily for eight or ten days without any un-

pleasant symptoms whatever, except once or twice slight colic. During its em-
ployment the gums should be frequently examined, in order that the earliest ap-

pearance of the blue line, before referred to, may be delected. Whenever this

salt gives rise to any obvious effects, ihey are those of the plumbeous preparations

in general, and which have been already described (p. 661). Its medicinal ac-

tion, therefore, is sedative and astringent.

U^Es.—Acetate of lead is administered internally to diminish the diameter of

the capillary vessels, and lessen circulation, secretion, and exhalation. Thus, we
employ it in profuse discharges from the mucous membranes ,• as from the lungs,

alimentary canal, and even the urino-genital membrane. In the mild cholera, so

common in this country towards the end of summer, I have found acetate of lead

in combination with opium most efficacious where the chalk mixture failed. I

have used this combination in a few cases of malignant cholera, and in one or

two with apparent ben^t. In colliquative diarrhoea and chronic dysentery it oc-

casionally proves serviceable.* In phthisis it has been found beneficial, but only

as a palliative ; namely, to lessen the expectoration, check the night-sweats, or

stop the harassing diarrhoea. Dr. Latham^ speaks most favourable of the use of
sugar of lead and opium in checking purulent or semi-purulent expectoration. I

have repeatedly seen it diminish expectoration, but I have generally found it fail

in relieving the night-sweats, though Fouquier supposed it to possess a specific

power of checking them: they are more frequently benefited by diluted sulphuric

acid. In sanguineous exhalations from the mucous membranes, as epistaxis, hae-

moptysis, and hoematemesis, and in uterine hemorrhage, it is employed with the

view of diminishing the calibre of the bleeding vessels, and thereby of stopping

the discharge : and experience has fully established its utility.^ It may be em-
ployed in both the active and passive states of hemorrhage.

'
It is usually given

in combination with opium. In bronchitis, with profuse secretion, it proves ex-

ceedingly valuable. (Henderson, Lond. Med. Gaz. May 8, 1840.) It has been
employed also as a remedy for mercurial salivation. (Daniell, Lond. Med. Repos,
N. S. vi. 308.) It has been applied for this affection in the form of gargle by
Somme. {Archiv. Gen. de Med. i. 483.) Unless care be taken to wash the

mouth carefully after its use, it is apt to blacken the teeth. On the same princi-

ples that we administer it to check excessive mucous discharges, it has been employ-
ed to lessen the secretion of pus in extensive abscesses attended with hectic fever.

There are some other cases in which experience has shown acetate of lead is

occasionally serviceable, but in which we see no necessary connexion between its

obvious effects on the body and its remedial powers; as in epilepsy, chorea, inter-

miitents, &c.
As a topical remedy, we use acetate of lead as a sedative, astringent, and de-

* Laidlaw, Lond. Med. Repos. N. S. vi. 292.
« Cemmentaries, vol. x. p. 236, Eng. ed. Van Swieten says colic was induced by the use of a drachm of lead

in an emulsion every day for ten days.
a In the Journ. de Chim. Med. (t. vi. 21e Serie, p. 97) a case is related of death from this salt. The patient, a

boy of 15 years of age. affected with a phthisical malady, took from a i gr. to grs. ii. four times a day. ualil he
had taken 130 grs. without any ill effect. A month afler he was seized with colic, which was followed by pa-
ralysis and death.

4 See Dr. Burke. On the good Effects of a mixture of .Acetate of Lead and Tincture of Opium in the Dysentery
which occurred in Dublin in 1825, in the Edinb. Med. and Surg. Journ. vol. xxvi. p. 56.

6 Med. TVans. Coll. Phys. v. 341.

6 Reynolds, 7V«7»s. «f Coll. Phys. Lond. iii. 217; Davies, Med. and Phys. Journ. Jan. 1808, p. 8; also, Mitchell,
ibid. p. 69 ; and Latham, op. cit.
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siccant. An aqueous solution of it is applied to inflamed parts, or to secreting

surfaces, to diminish profuse discharges. Thus, we use it in phlegmonous in-

flammation, in ophhtalmia, in ulcers with profuse discharges, in gonorrhoea, and
gleet. In the sloughing and ulceration of the cornea which attend purulent and
pustular ophthalmia, its use should be prohibited, as it forms a white compound
which is deposited on the ulcer ; to which it adheres tenaciously, and in the heal-

ing becomes permanently and indelibly embedded in the structure of the cornea.

The appearance produced by this cause cannot be mistaken : its chalky imper-

vious opacity distinguishes it from the pearly semi-transparent structure of even

the densest opacity produced by common ulceration. (Dr. Jacob, Dublin Hosp.
Rep. V. 369 : also, Velpeau, Lond. Med. Gaz. Oct. 5, 1839.) The white com-
pound consists of oxide [acetate?] of lead, animal matter, much carbonate of

lead, traces of phosphate and chloride of the same metal. (Dr. Apjohn, op. cit.

p. 402.)

Administration.—Acetate of lead may be administared internally in doses of

one or two grains to eight or ten grains, repeated twice or thrice daily. Dr. A.

T. Thomson advises its exhibition in diluted distilled vinegar, to prevent its change

into carbonate, which renders it more apt to occasion colic. It is usually exhi-

bited in the form of. pill, frequently in combination with- opium. Acetate of lead

and opium react chemically on each other, and produce acetate of morphia and
meconate, with a little sulphate of lead. Experience, however, has fully esta-

blished the therapeutic value of the combination. Sulphuric acid (as in infusion

of roses), sulphates (as of magnesia, and soda, and alum), phosphates, and car-

bonates, should be prohibited. Sulphuric acid, the sulphates, and phosphates,

render it inert : the carbonates facilitate the production of colica pictonum. Com-
mon (especially spring) water, which contains sulphates, carbonates, and chlorides,

is incompatible with this salt. The liquor ammoniae acetatis is incompatible with

it, on account of the carbonic acid usually diffused through this solution.

1. CERATUM PLUMBI ACETATIS, L.; Unguentum Plumhi Acetatis, E. D.; Tin-

guentum Saturninum; Cerate of Sugar of Lead. (Acetate of Lead, powdered
3ij. ; VVhite Wax, 3']' ; Olive Oil, fgviij. L.—Simple Ointment, 3xx. ; Acetate of

Lead, in fine powder, 3j' E.—Ointment of White Wax, Ibiss. ; Acetate of Lead,

3j. D. Mix.)—An excellent soothing application to irritable ulcers, painful exco-

riations, and blistered surfaces.

2. PILULJl PLUMBI OPIATE, E. Acetate of Lead and Opium Pills. (Acetate

of Lead, six parts ; Opium, one part; Conserve of Red Roses, about one part.

Beat thern into a proper mass, which is to be divided into four-grain pills.—This

pill may be made also with twice the quantity of opium.)—Each pill contains

three grains of acetate of lead, and half a grain of opium. I have before stated

that, notwithstanding a mutual decomposition is effected between acetate of lead

and opium, the resulting compound is a most efficacious one. The Edinburgh
College, therefore, has done wisely in countenancing the combination, but th.e

permission to vary the strength of the pill is highly objectionable. In haemopty-

sis, profuse secretion of bronchial mucus, obstinate diarrhoea, and dysentery, its

effects are most valuable. Dose, one to three grains.

9. LI'QUOR PLUM'BI DIACETA'TIS, L.—SOLUTION OF DIACETATE
OF LEAD.

(Plumbi Diacetatis Solutio, £.—Pkimbi Subacelatis Liquor, D.)—[Liquor Plumbi Subacetatis, U. S.]

History.—This compound was known to Basil Valentine in the fifteenth cen-

tury. It owes its reputation, as a medicine, principally to the praises bestowed
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on it by M. Goulard,* in the latter end of the last century. He called it Extract

of Saturn {Extractum Saturni), It is frequently termed Goulard's Extract.
Preparation.—The fol4owing are the directions of the British Colleges for its

preparation :

—

The London College orders, of Acetate of Lead, Ibij. and 3iij.; Oxide of Lead, rubbed to pow-
der, Ibj. and 3iv.; Water. Ovj. Boil them for half an hour, frequently stirring, and when the
liquor is cold, add of distilled water as much as may be sufficient to measure with it six pints;
lastly, strain [the solution].

The Edinburgh College employs, of Acetate of Lead, 3vj, and 3vj.; Litharge, in fine powder,
3iv. ; Water, Oiss.

[The U. S. P. directs Acetate of Lead, sixteen ounces ; Semi-^itrified Oxide of Lead, in fine

powder, nine ounces and a half; Distilled Water, four pints. The mode of proceeding is essen-

tially the same as that of the London College.]

The acetate of lead combines with an additional equivalent of oxide of lead to

form the diacetate. Thig process yields a uniform product.

The Dublin College employs, of Litharge, one part; Distilled Vinegar twelve parts. Boil to-

gether in a glass vessel until eleven parts of the fluid remain; then let the liquor rest, and when
the impurities have subsided, let it be filtered.

In this process the acetic acid unites with the oxide of lead to form a subsalt.

This method of preparation is objectionable, since the strength of the solution de-

pends on the strength of the vinegar, which is subject to variation.

Properties.—It is a transparent and colourless liquid. Prepared according to

the London Pharmacopoeia, its specific gravity is 1-260 : according to the Dublin
Pharmacopceia, it is 1-11 8. Its taste is sweet and astringent. By evaporation it

yields crystals of the diacetate of lead, which, aiccording to Dr. Barker, are flat

rhomboidal prisms, with dihedral summits.
Characteristics.—The presence of lead and acetic acid in this solution may be

known by the tests before-mentioned (p. 660) for acetate of lead.

From the neutral acetate it is distinguished by the copious precipitate which it

produces with carbonic acid, as well as with mucilage. Solution of the diacetate

of lead forms a,precipitate with most vegetable colouring matters.

Composition.—This liquid is an aqueous solution of the diacetate of lead.

The solid hydrated diacetate has, according to Dr. Thomson, the following com-
position :

—

Jltoms., Eq. Wt. Per Cent.

OxideofLead 2 224 61-37

AceticAcid 1 51 1397
Water 10 90 24-66

Solid Hydrated Diacetate of Lead 1 365

Purity.—When this compound has been prepared with common vinegar, it

has a brown colour.

Its sp. gr. is 1'260. Its other properties are similar to those of the last preparation. Ph.
Lond.
A copious precipitate is gradually formed when the breath is propelled through it by means of

a tube. Ph. Ed.

Physiological Effects.—Its effects are analogous to the acetate. Its chemi-

cal action on the living tissues depends on its affinity for albumen and fibrine. In

a solution of albumen it occasions a white precipitate, composed of albumen and
diacetate of lead. According to Lassaigne {Journ. de Chim. Med. t. vi. 2^ Serie,

p. 299), the precipitate caused in an albuminous liquor by the trisacetate of lead

consists ot albumen 71*67, and trisacetate of lead 28*33. This precipitate is

soluble in an excess of the solution of the trisacetate, as well as in concentrated

solutions of several salts (as acetate and nitrate of potash), and of caustic ammonia.

^ A TYeatise on the Effects and Various Preparations ofLead, particularly qfthe Extract of Satumjor different
Chirurgical Disorders, 2d ed. Lond. 1770.
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Dr. A. T. Thomson [Lond. Med. Gaz, vol. v. p. 538 ; vol. x. p. 693.) asserts,

from his experiments on animals, that the diacetate has more tendency to cause

colic than the neutral acetate, because it is more readily converted into carbonate

of lead. It is employed in medicine as a local astringent and sedative. Paralysis

is said to have resulted from its external use.

Uses.—It is employed, when diluted, to promote the resolution of external in-

flammation, to check profuse discharges from suppurating, ulcerated, and mucous
surfaces, and to alleviate local pains. Thus it is applied to parts affected with

either phlegmonous or erysipelatous inflammation, to whitlows, to inflamed ten-

dons, aponeuroses, or absorbent glands ; in ophthalmia, to contusions, sprains,

burns, wounds (whether incised or lacerated), to blistered surfaces, ulcers, ab-

scesses, &c.
It is said to have proved successful, when administered internally, in hydro-

phobia.

Administration.—It is employed diluted with water, added to poultices, or

mixed with fatty matters, and applied as an ointment.

1. LiqCOR PLUMBI DIACETATIS DILUTUS, L. Plumbi Subacetatis Liquor corn,

positus, D. (Solution of Diacetate of Lead, f 3iss. ; Distilled Water, Oj. ; Proof

Spirit, 3ij.—M.) [Liquor Plumbi Subacetatis Dilutus, U. S. Diluted Solution

of Subacetate of Lead. Take of Solution of Subacetale of Lead, 3ij. ; Distilled

Water, a pint. Mix them.]—This preparation is in imitation of the Water of

Saturn^ or Vegeto-Mineral Water of Goulard. It is commonly termed in the

shops Goulard Water. It should be transparent and colourless ; but when pre-

pared with common water it is more or less milky, owing to the formation of car-

bonate, sulphate, and chloride of lead. The small quantity of spirit employed

can be of no service. The quantity of the solution of diacetate of lead employed

in making Goulard water is much too small ; it should be, at least, three times,

and in some cases, I have used six times as much. I have never seen any ill

effects from its use, though it is said to have become absorbed in some cases.

The same objection applies to the use of this compound as to that of the neutral

acetate, in ulceration of the cornea (vide p. 675).

Goulard water is used as a cooling, sedative, and astringent wash in the cases

already enumerated for the Goulard's extract. A poultice, composed of crumb of

bread, boiled in Goulard water, is sometimes a very useful application to phleg-

mons, painful wounds, irritable ulcers, &c. &c.

1 CERATUM PLUMBI COMPOSITUM, L. ICeratwn Plumbi Subacetatis, U. S.,"

Cerate of Subacetate of Lead.] (Solution of Diacetate of Lead, f 3iij.j [f liiss.,

U. S. ;] Wax, 3iv. ; Olive Oil, Oss., [fjix., U. S. ;] Camphor, 3ss. Mix the

melted Wax with eight fluid-ounces of the Oil ; then remove them from the fire,

and, when first they begin to thicken, gradually add the solution of Diacetate of

Lead, and stir them constantly with a spatula until they cool ; lastly, with these

mix the Camphor dissolved in the rest of the oil.) This is the Cerate of Saturn

of M. Goulard, and is commonly called Goulard's Cerate. It is employed as a

dressing to wounds and ulcers ; for the purpose of allaying irritation and appeasing

pain. With the same views it is also applied to excoriated surfaces, burns, scalds,

blistered surfaces, and irritable cutaneous affections. Opium is sometimes advan-

tageously combined with it.

t CERATUM SAPONIS, i.—This contains a subacetate of lead. It has been be-

fore described (p. 422).

10. EMPLAS'TRUM PLUMBI, L. (U. S.)—PLASTER OF LEAD.

(Emplastrum Lithargyri, E. D.)

History.—This compound was known to the ancients : both Pliny [Hist, Nat,

xxxiv. 53.^, and Celsus {De Medicina, lib. v. cap. xix.), gave a formula for a plas-

57*
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ter used by the Roman surgeons, which is almost identical with that for the offi-

cinal plaster of lead. It is commonly sold in the shops as Diachylon or I>ia-

chylum.
Preparation.—The following are the directions of the British Colleges for its

preparation :

—

The London College orders of Oxide of Lead, rubbed to very fine powder, Ibvj. [Ibv. U. S.]

;

Olive Oil, Cong.}.; Water, Oij. Boil them together with a slow fire, constantly stirring, until

the Oil and Oxide of Lead unite into the consistence of a plaster; but it will be proper to add a
little boiling water, if nearly the whole of that which was used in the beginning should be eva-
porated before the end of the boiling.

T!hQ Edinburgh College orders of Litharge, in fine powder, 3v. ; Olive Oil, f3xij.; Water,
f3iij. Mix them ; boil and stir constantly till the oil and litharge unite, replacing the water if it

evaporates too far.

The process of the Dublin College is similar to that of the London College.

Olive Oil is a compound of Oleine (Oleate of Glycerine) and Margarine (Mar-
garate of Glycerine). When subjected to heat with litharge and some water,

the oxide of lead combines with the oleic and margaric acids, and sets free the

glycerine, which remains dissolved in the water. The mixture of oleate and
margarate of lead constitutes emplastrum plumhi. (See p. 486 for an account
of Saponification.) The water employed in this process serves two purposes

;

it moderates the heat and facilitates the union of the acids with the oxide of
lead.

MATERIALS. PRODDCTS.

Water —^^-Solntion of Glycerine.

Olive Oil.

Oxide of Lead

' Vlarfrarinp f^^V^enne
^^^^^^'°^

\ Margaric .dcid^-.^^ _^.^

Oxide of Lead •™^^^^^^::^»-,«-^-.•t•.-:01eate of Lead. ( si
Oxide of Lead

~'~-^--^Margarate of Lead. ) t^a^

Properties.—It is met with in the shops in cylindrical rolls, of a grayish or

yellowish-white colour, brittle when cold, but softening and ultimately fusing by
heat. It is insoluble in water, and nearly so in alcohol. It has no taste, but a

slight though peculiar odour.

Characteristics.—When heated it fuses, then decomposes, gives out inflam-

mable gas, and leaves a carbonaceous residue, which, when healed in a close

vessel, yields globules of lead. Ether dissolves oleate but not margarate of

lead.

Composition.—Lead plaster consists of Oxide of Lead, Oleic Acid, and Mar-
garic Acid. The proportions have not been precisely ascertained. The two

compounds which oleic and margaric acids form with oxide of lead are probably

basic salts.

Effects and Uses.—This plaster is employed in surgery, on account of its

adhesiveness and the mildness of its local action ; for it rarely excites irritation.

It is used to keep the edges of wounds together in persons with delicate skins.

Spread on calico it forms a good strapping for giving support and causing pres-

sure in ulcers of the leg ; a most successful way of treating them, and for which
we are indebted to Mr. Baynton.

In pharmacy it serves as a basis for various other plasters.

1, EMPLASTRUM RESINjE, L. (U. S.) ; Emplastrum Resinosum, E. ; Emplastrum
Lithargyri cum Resind, D. ; Resin Plaster. (Resin, Ibss. [3j. E.'\ ; Lead Plas-

ter, Ibiij. [3v. E. ; Ibiijss. D.] To the plaster of lead, melted with a slow fire,

add the Resin, powdered, and mix.)—'This is the common Adhesive Plaster

[Emplastrum AdhcEsivum), and is kept in the shops ready spread. It is em-
ployed to retain the lips of wounds in contact, as in cuts, surgical operations, &c.
It is more adhesive than lead plaster, but at the same time somewhat more irri-



ZINC* 679

tating, and occasionally causes excoriation. It is employed as a strapping for

dressing ulcers on Baynton's principles.

2. EMPLASTRUl SAPONIS, L. E. D. (U. S.) This contains lead plaster (see p. 482).

3. UNGUENTUl PLUMBI COMPOSITUM, L. (Prepared Chalk, 3viij. ; Distilled

Vinegar, fjvj. ; Plaster of Lead, Ibiij. ; Olive Oil, Oj. Mix the chalk with the

vinegar ; and, when the effervescence has ceased, add gradually the solution to

the plaster and oil melted with a slow fire, and stir constantly until they are

cooled.)—By the action of the acetic acid on the chalk, an acetate of lime is pro-

cured, and carbonic acid evolved, and the acetate of lime is then mixed with lead

plaster and oil. This compound is an imitation of Kirldand's Neutral Cerate^

used as a dressing to indolent ulcers. It is employed by Mr. Higginbottom,

{Essay on tJie Use of Nitrate of Silver^ 2d ed. p. 119.) under the name of Neu-
tral Ointme7it, as a defence for ulcers after the application of nitrate of silver.

Order XXVL—ZINC AND ITS COMPOUNDS.

1. ZIN'CUM, L. E, D. [U. S.]—ZINC.

History.—Although the ancients were acquainted with the method of con-

verting copper into brass by means of an ore of zinc, yet we have no positive

evidence that they were acquainted with metallic zinc, one of the constituents of

this alloy.i Albertus Magnus, who died in 1280, is the first writer who expressly

mentions this metal.

^

It has had various appellations, such as Contrefeyn, Golden Marcasite, Indian
Tin [Stannum Indicum)^ Spiaulter^ Speltre or Spelter {Speltrum).

Natural History.—It occurs only in the mineral kingdom. It is found in

the form of Oxide {Red Zinc), of Sulphuret [Blende or Black Jack\ of Carbonate

{Calamine), of Sulphate {White Vitriol), of Silicate {Electric Calamine), and

Aluminate {Automalite or Gahnite).

Preparation Zinc is usually procured from the native sulphuret or carbo-

nate of that metal. It may also be obtained from the silicate.

Both the sulphuret and carbonate are roasted : by this process the sulphur of

the sulphuret is transformed into sulphurous acid, which escapes, and the zinc is

oxidized, while the carbonate loses carbonic acid and water. The oxide is then

mixed with some carbonaceous substance, and submitted to heat, by which the

metal is reduced and vaporized. Sometimes the reduction is effected in a covered

earthen crucible, the bottom of which is perforated by an iron tube, which termi-

nates over a vessel of water situated in an apartment below the furnace. The
gaseous products and zinc escape by this tube ; and the latter is condensed in the

water. This is caWed distillaiio per descensum. In SWesla, however, distillatio

per ascensum is employed. (Dumas, Traite de Chimie, t. iv. p. 82.)

The zinc used in this country is principally imported in ingots and plates from

Silesia, by way of Hamburgh, Antwerp, Dantzic, &c.
Properties.—It is a bluish-white metal, of considerable lustre. It crystallizes

in four-sided prisms and needles ; its texture is lamellated and crystalline. Its sp.

gr. is from 6-8 to 7*2. At a common temperature it is tough ; from 202° to 300° it

is ductile and malleable, and may be readily rolled into thin leaves {Sheet Zi?ic) ;

at 400° it is so brittle that it may be reduced to powder. It readily fuses, and, at

a white heat, may be volatilized.

Cliaracteristics.—It is soluble in dilute sulphuric acid, with the evolution of hy-

drogen gas. Ferrocyanide of potassium forms, in this solution, a gelatinous white

*Beckmann,in his History of Inventions and Discoveries, vol. iii. p. 71, has given a good account of the

history of zinc.
• u u

a An anonymous reviewer (British and Foreign Medical Review,vol. viii. p. 361), in commenting on the above

paragraph, observes, that a passage in Strabo authorizes the belief that the ancients did know thia metal in

its separate state, and that it is the false silver {ipevSapyvpov) of that ancient geographer.
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precipitate {ferrocyanide ofzinc) : if iron be present, the precipitate is bluish-white.

If the liquid be neutral, hydrosuiphuric acid and the soluble hydrosulphates also

occasion a white or yellowish-white precipitate (Jiydrated sulphuret ofzinc). Alkalis

and their carbonates likewise throw down white precipitates : that occasioned by
the alkalis is soluble in excess of alkali. The delicacy of these tests is, according

to Devergie {Med. Leg. ii. 787.), as follows :

—

Degree of Dilution.

Ferrocyanide of Potassium stops at 4,000

Ammonia " 6,000

Potash, or Carbonate of Ammonia " 8,000

Carbonate of Potash, or Hydrosulphate of Ammonia " 10,000

Hydrosuiphuric Acid " 15,000

Purity.—The zinc of commerce is never pure. It always contains iron and

carbon, and not unfrequently traces of arsenicum. By the action of diluted sul-

phuric acid the zinc and the iron are dissolved, while the arsenicum, when present,

escapes in the form of arseniuretted hydrogen gas. A black matter remains un-

dissolved, which has a carbonaceous appearance, but contains iron.

Almost entirely dissolved by diluted sulphuric acid. The solution is free from colour.

Its other properties as above. [See Zinci sulphas.] The specific gravity is 6*86. Ph.

Lond.
It dissolves in a great measure in diluted sulphuric acid, leaving only a scanty grayish-

black residuum : this solution presents the characters just given [see Zinci sulphas] for

the solution of sulphate of zinc. Ph. Ed.

Physiological Effects.—In the metallic state it is inert. The compounds of

zinc are somewhat analogous in their action on the system to those of copper,

silver, and bismuth, but are much less energetic. They act topically, according

to their degree of concentration, as desiccants, astringents, irritants, and caustics.

Taken internally, they excite, more or less readily, nausea and vomiting, and, in

large doses, operate as irritant and caustic poisons. They exercise a specific

influence over the nervous system, though this is much less obvious than in the

preparations of the other metals just referred to. The stupor and inactivity, men-

tioned by Orfila
(
Toxicol. Gen.\ as being produced by the sulphate, are evidence

of the affection of the nervous system. The antispasmodic power evinced by zinc,

in certain diseases, can only be explained by referring it to the action of this metal

on the nervous centres.

Uses.—As topical agents, we employ the compounds of zinc as caustics, astrin-

gents, and desiccants. Thus the chloride is used as a caustic ; the sulphate and

acetate as astringents ; and the oxide and carbonate as desiccants.

Internally, the compounds of zinc are administered in large doses, to excite

vomiting ; in smaller doses, as tonics and antispasmodics, in intermittent diseases

and chronic affections of the nervous system.

2. ZINCI OX'YDUM, L. P.—OXIDE OF ZINC.

(Zinci Oxidum, E.)—\\J. S.]

History.—The oxide was first prepared by Hellot, in 1735. It has received

various names, some of them of a fantastic nature; as Nihil album, Lana philo-

sophica, Pompholyx, Flowers or Calx of Zinc (Flores seu Calx Zinci).

Natural History.—Oxide of Zinc is found in America, mixed or combined

with the sesquioxide of manganese, and constituting the Red Oxide of Zinc of the

mineralogist. It is also found in various localities, in combination with carbonic,

sulphuric, or silicic acid.

Preparation.—All the British Colleges give directions for the preparation of

(his compound.
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The London College orders of Sulphate of Zinc, fej.; Scsquiearbonale of Ammonia, 3vi88.;

Distilled Water, Cong. iij. Dissolve the Sulpiiale of Zinc and Scsquicarbonate of Ammonia,

separately, in twelve pints of the distilled water, and strain ; then mix. Wash wliat is precipi-

tated frequently with water; and, lastly, burn it for two hours in a strong fire. [This is the

formula of tho U. S. P.]

The Edinburgh College employs of Sulphate of Zinc, 3 xij.; Carbonate of Ammonia, 3vj. Tho
process is otherwise the same as that of the London College.

In these processes double decomposition takes place ; sulphate of ammonia is

formed in solution, and carbonate of zinc precipitates. A portion of the carbonic

acid of the scsquicarbonate of ammonia escapes.

MATERIALS. COMrOSITION. PRODUCTS.

. . cleq. Carbonic Acid 22 " 1 eq. Carbonic Acid. ... 22
2 eq. Sesquicnrb. > g ^^ Carbonic Acid 44 _Ammonia ^^(^eq. Ammonia 34 |

'

^2 eq. Sulph. Ammonia. .114

2 eq. Sulphate of < 2 eq. Sulph. Acid. .. 80 i

^—
^ „ , „.

Zinc lC>0\2eq. Oxide of Zinc HO -1 eq. Garb. Zinc 124

260 200 260

The carbonate of zinc is decomposed by the subsequent ignition, and the carbonic

acid expelled, leaving the oxide.

The Dublin College directs Oxide of Zinc to be prepared as follows :—Take of Zinc, broken

into small fragments, any required quantity. Let portions of the metal be thrown at separate

intervals of time into a crucible heated to whiteness and of sufficient depth, its mouth inclining

somewhat toward the door of the furnace; and after the injection of each piece of zinc, let another

crucible be inverted over that which receives the metal, but loosely, that the air may not be ex-

cluded: let the sublimed light powder and the whitest part of it be preserved for use.

In this process the metal attracts oxygen from the air, and is thereby converted

into oxide of zinc.

A manufacturing chemist who prepares oxide of zinc (so called), informs me
that he obtains it from a solution of chloride of zinc, which he procures from the

workers of palladium. This liquid is boiled with small pieces of zinc and some

caustic soda, to get rid of the iron ; and to the clear liquor is then added a solution

of carbonate of soda (soda ash), by which the white carbonate of zinc is precipi-

tated. This is washed, dried, and sold as oxide of zinc.

Properties.—The form of the crystallized native oxide of zinc (containing the

oxides of iron and manganese) is a right rhombic prism.

The artificial oxide of the PharmacopcEia is a white, or, when ignited, yellowish-

white, tasteless, odourless powder. It is fusible, forming a yellow glass, and at a

white heat is volatilized. When heated with charcoal it is readily reduced. It

is insoluble in water, but readily dissolves in most acids and in alkalis. It forms

two classes of salts : one (the zincic salts), in which it is the base ; a second

[zincates), in which it acts the part of an acid.

Characteristics.—It dissolves in dilute sulphuric acid. The characteristics of

the solution have been already detailed (p. 679).

Composition.—Oxide of zinc has the following composition :

—

Atoms.
Zinc 1

Eq. Wt. Per Cent.
80

Proust.
... 80

Berzelius.
80-1

fi 9ii on 19-9

Oxide of Zinc. 1 40 .... 100 ....100 ... 1000

Purity.—Pure oxide of zinc is completely and readily soluble in diluted sul-

phuric, nitric, or hydrochloric acid, without effervescence. The substance met

with in the shops, under the name of oxide of zinc, is in reality a carbonate of

this metal, and, therefore, effervesces on the addition of an acid. The solution

obtained by dissolving the oxide in any of the above acids yields a precipitate,
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on the addition of caustic ammonia or potash, which should be completely soluble

in an excess of the precipitant.

If the substance sold as oxide of zinc have been prepared by adding a caustic

alkali to a solution of sulphate of zinc, it will be found to be in reality a subsul-

phate instead of an oxide ; and its solution in nitric acid yields traces of contain-

ing sulphuric acid when tested with a salt of baryta.

Oxide of cadmium has been sometimes found in it, and was once mistaken for

arsenious acid. (Thomson's Hist. ofCkem. ii. 219.) Iron and manganese (Liebig.)

are sometimes present in oxide of zinc, and communicate a yellow tinge to it.

The oxide is

—

White, tasteless, entirely soluble in diluted nitric acid without effervescence : this solution is

not affected by nitrate of baryta, but gives with ammonia a white precipitate entirely soluble in

an excess of the test. Ph. Ed.

Physiological Effects, a. On Animals.—Orfila (^Toxicol. Gen.) gave from
three to six drachms of it to small and weak dogs : they were attacked with vomit-

ings, without suffering much.

/3. On Man.—Applied to ulcerated or other secreting surfaces, it acts as a de-

siccant and astringent substance. On account of its insolubility, the absorption

of it must be very slow. Taken into the stomach in large doses, it acts as a

slight irritant, and provokes vomiting, and sometimes purging. It is said to have

also caused occasional giddiness and temporary inebriation. In small doses it

may be taken for a considerable period without causing any obvious effects.

Sometimes, under its employment, certain affections of the nervous system (as

epilepsy, chorea, &c.) subside ; from which we infer that it exercises some specific

influence over this system ; and it is, therefore, termed tonic, antispasmodic, and
sedative. But the nature of its influence is not very obvious, and is inferred

rather from analogy than observation. By long-continued use it acts as a slow

poison, and produces tabes sicca. A gentleman, for the cure of epilepsy, took

daily, at an average, twenty grains of oxide, till he had consumed 3246 grains,

which must have taken him about five months. At the end of this time he was
found of a pale, earthy hue, wasted away, and almost idiotical : his tongue was
thickly coated, the bowels were constipated, the inferior extremities cold and cede-

matous, the abdomen tumid, the superior extremities cold and shrivelled, and the

skin dry, like parchment ; the pulse was about sixty, thready, and scarcely per-

ceptible. Under the use of purgatives, a light nutritive diet, with tonic and diuretic

medicines, he rapidly recovered, but he remained subject to epileptic attacks.

{Brit, and For. Med. Rev. July, 1838, p. 221.)

Uses.—Internally it has been commended in some spasmodic diseases, viz.,

epilepsy, chorea, hysteria, catalepsy, and hooping-cough ; and in some painful

affections, as neuralgia and gastrodynia. Though occasionally serviceable in

some of these maladies, it has so frequently failed, that practitioners have ceased

to place much confidence in it.

Externally, it is employed in the form of powder, or lotion, or ointment. As a

dusting powder it is useful, by its mild, absorbent, and desiccant properties, and

is applied to impetiginous and other chronic diseases of the skin, attended with

profuse secretion. It is also used to allay or prevent excoriation in children and
bedridden persons, and to remove chaps and cracks of the nipples. In painful

ulcers, with copious discharge, it is not unfrequently beneficial by its desiccant

and sedative properties. Diffused through water or a mucilaginous solution (in

the proportion of two drachms of the oxide to six or eight ounces of liquid), it is

occasionally useful in chronic ophthalmia, especially ophthalmiq tarsi. Somme
(Archiv. Gen. de Med. i. 486.) employed an injection, composed of half an

ounce of oxide and two pints of water, in gonorrhoea and leucorrhoea.
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Administration.—Internally, it is administered in the form of pill or powder,

in doses of from two or three grains gradually increased to eight, ten, or more.

1. UNGUENTUM ZINCI, L. E. (U. S.) ; Unguentum Zinci Ozydi, D. (Oxide of

Zinc, 3j. ; Lard 3vj. M. i. (U. S.)—The Edinburgh College substitutes Simple

Liniment for Lard.—The Dublin College uses of Ointment of White Wax, Ibj. ;

Oxide of Zinc, prepared in the same manner as chalk 3ij. M.)—This compound

is employed as a mild drying ointment in porrigo, impetigo, and other skin diseases

attended with profuse discharges ; after extensive burns, blisters, sinapisms, &;c.

;

to painful ulcers with excessive secretion, to the eye when affected with chronic

inflammation, &c.

2. ZINCI OXYDUM IMPURUM.—This substance is known in the shops under the

name of TuUy (Tutia seu Tuthia,) or Furnace Cadmia {Cadmia Fornacum

seu factitia). It is found in the chimney of the furnace in which zinc ores are

roasted, or in which zinciferous lead ores are smelted. When prepared by levi-

gation and elutriation it is called Prepared Tatty {Oxydum Zinci impurum prce-

paratum; Tutia Fraparata.) It is applied as a dusting powder, or as a cooling

ointment
(
Unguentum Oxydi Zinci iinpuri ; composed of Simple Liniment or

Lard, 5 parts ; Tutty, 1 part ; M.) to excoriated surfaces.

3. ZIN'CI CHLO'RIDUM, (U. S.)—CHLORIDE OF ZINC.

HisTOEY.—This compound, which has been long known to chemists, was first

introduced into medicine by Papenguth {Russ. Samml. f. Naturw. u. Heilk. H.

i. S. 79, quoted by Richter, Aiisf. Arzneim. iv. 526.), and subsequently has been

recommended b'y Professor Hancke, of Breslau (Rust's Magazin, 1826, Bd. 22,

S. 373.), and by Dr. Canquoin, of Paris. (Dr. Alex. Ure, Land. Med. Gaz.

xvii. 391.) It is termed Muriate, Hydrochlorate, or Butter of Zinc.

Preparation.—The easiest and cheapest method of obtaining it is by dissolv-

ing zinc, or its oxide, in hydrochloric acid, evaporating to dryness, and fusing in

a glass vessel with a narrow mouth, as a Florence flask. ' In solution it is obtained

as a secondary product in the preparation of some other metals, as of palladium

(see p. 681).

[The following is the method of obtaining it directed by the U. S. P. Take of zinc in small

pieces, two ounces and a half; Nitric Acid, Prepared Chalk, each a drachm ; Muriatic Acid a

suflScient quantity. To the Zinc in a glass or porcelain vessel, add gradually sufficient Muriatic

Acid to dissolve it; then strain, add the Nitric Acid and evaporate to dryness. Dissolve the dry

mass in water and add the Chalk, and having allowed the mixture to stand for twenty-four hours,

filter and again evaporate to dryness.]

Properties.—It is a whitish-gray semi-transparent mass, having the softness

of wax. It is soluble in water, alcohol, and ether. It is fusible; and, at a strong

heat, may be sublimed and crystallized in needles. It is very deliquescent. It

unites with both albumen and gelatine to form difficultly soluble compounds, and

hence it occasions precipitates with liquids containing these principles in solution.

A patent has been obtained by Sir William Burnett for the preservation of wood

by a solution of the chloride of zinc.

Characteristics.—Dissolved in water it may be recognised to be a chloride by

nitrate of silver (see p. 226). That zinc is the base of the salt may be shown by

the tests already mentioned for the salts of this metal (p. 679).

Composition.— Its composition is as follows :

—

^toms. Eq. Wt. Per Cent. J. Davy.

Zinc 1 32 47 50
Chlorine 1 36 53 50

Chloride o| Zinc 1 68 100 100

Physiological Effects.—Its local action on living tissues is that of a caustic

or escharotic, depending partly on its aflSnity for albumen and gelatine ; so that
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when placed in contact with living parts into whose composition these organic

compounds enter, the chloride, exercising its affinity, destroys the life of the part,

and unites with the albuminous and gelatinous matters present, and forms thus

an eschar. Other chemical changes of a comparatively unimportant nature are

also effected : thus various salts found in the solids or liquids of the part may be

decomposed. For example, when the chloride is applied to a cancerous sore, it

decomposes the carbonate and hydrosulphuret of ammonia found in the secretion

of the sore. The effects produced by the application of chloride of zinc are the

following:—Soon after it has been applied a sensation of warmth is felt in the

part, quickly followed by violent burning pain, which continues for seven or

eight hours ,* that is, until the parts in contact with the chloride are dead. A
white eschar is now observed, which usually separates in from eight to twelve

days. Unless used in the neighbourhood of loose cellular tissue, there is rarely

much swelling.

As a caustic, chloride of zinc is not inferior in power to chloride of antimony;

nay, Vogt (^Pharmakodynamik, i. 363. 2*^ Aufl.) says it appears to him to be

more powerful and to penetrate deeper. It decomposes the organic tissues as

quickly as the nitrate of silver, but excites more burning, and for a longer time,

owing to its action extending to parts placed more deeply; for it is well known
that the operation of the nitrate is confined to superficial parts. Both Vogt and

Canquoin agree that chloride of zinc, besides corroding the parts with which it

is in contact, exercises an influence over the vital actions of neighbouring parts.

To this circumstance is owing, in great part, the efficacy of the chloride in va-

rious diseases in which it has been applied, and the healthy appearance of the

sore after the separation of the eschar. There is no danger of any constitutional

disorder arising from the absorption of the poison, as is the case with the arseni-

cal and mercurial caustics.

Taken internally, in large closes, it acts as an irritant or caustic poison, and

affects the nervous system. Thus it produces a burning sensation in the stomach,

nausea, vomiting, anxiety, short breathing, small quick pulse, cold sweats, faint-

ing, and convulsions. Taken in very small doses, no obvious effects are produced,

except sometimes the amelioration of certain diseases. It is supposed, in these

cases, to influence the nervous system.

Uses.—Internally , ch\ox\Ae of zinc has been given in small, but gradually-

increased doses, in scrofula, epilepsy, chorea, and (in combination with hydrocy-

anic acid) in neuralgia of the face.

Commonly, however, it is employed externally : thus Papenguth used a dilute

solution of it ag" a lotion in fistulous ulcers of a scrofulous nature. As a caustic

it has been applied, by Professor Hancke and Dr. Canquoin, to produce an issue,

to destroy naevi materni, and, as an application to parts affected with malignant

diseases, such as fungus hsematodes and cancer, or to other intractable forms of

disease, such as old syphilitic or scrofulous ulcers. The benefit is supposed" not

to depend merely on the escharotic effect, but on the chloride inducing a new ac-

tion in the surrounding parts.

Administration.—Internally it may be given in doses of one or two grains.

Hufeland recommends it to be taken dissolved in ether ; his formula for the Oilier

Zinci, as it is called, is the following :—R. Zinci Chlor. 3ss. ; Alcoholis, Sj*

;

^theris Sulph. gij. Post aliquot dies decanta. The dose of this solution is from

four to eight drops, taken twice daily.

Externally it has been used as a Lotion, composed of two grains of the chlo-

ride and an ounce of water ; or in the form of Paste : this may be composed of

one part of chloride of zinc, and from two to four parts of wheaten fiour.

4. ZINCI SUL PHAS, L. E, D. (U. S.)—SULPHATE OF ZINC.

History.—This salt is said by Schwartze {PJmrm. Tahell. 2t«» Ausg. 779.) to

have been known towards the end of the 13th, or at the commencement of the
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14th cenlury ; but Reckmann nflirms it wns not known before the middle of the

16ih cenlury. (Hist, of Invent, iii. ^b.) It has had various names, as Sal

Vitriolic White Vitriol, and Gilla Theophrasti.

Natural History.— It occurs native at Rammelsberg, near Gosiar, in the

Harlz; at Molywell, in Flintshire; and other places.

Preparation.—It is readily prepared by dissolving zinc in diluted sulphuric

acid.

The London College orders of Zinc, in small pieces, 3 v. ; Diluted Sulpliuric Acid, Oij. Pour
graduiilly the diluted Sulphuric Acid upon the pieces of Zinc, and, ttie effervescence beinju finish-

ed, .strain the liquor; then boil it down until a pellicle begins to form. Lastly, set it aside that

crystiils m:iy be forincd.

The Edinburgh College observes thet this salt may be prepared either by dissolving fragments

of zinc ill diluti'd sulphuric ucid till a neutral liquid be obtained, filtering the solution, and con-

centrating sufficiently for it to crystallize on cooling,—or by repeatedly dissolving and crystalliz-

ing the impure sulphate of ziuc of c(»n)mercc, until the product, when dissolved in water, does

not yield a black precipitiite with tincture org!tlls,and corresponds with the characters laid down
for sulphate of zinc in the List of the Materia Medica (see p. 676).

The Dublin College orders of Zinc, in small fragments, fAirfcfrayorfs; Sulphuric Acid, <tf>fn/y

parts ; W.iter, one hundred and twenty parts.

[Tlie U. S. Pharmacopoeia directs, Zinc, in small pieces, four ounces; Sulphuric Acid, six

ounces ; Distilled Water, ibur pints.]

In this process 1 equivalent or 9 parts of water are decomposed ; an equivalent

or 1 part of hydrogen escapes, while an equivalent or 8 parts of oxygen unite

with 1 equivalent or 32 parts of zinc, to form 1 equivalent or 40 parts of the

oxide, which, with 1 equivalent or 40 parts of sulphuric acid, form 1 equivalent

or 80 parts of the sulphate.

MATERIALS.

1 eq. Watet

eq. Zinc.

COMPOSITION.

1 eq Hydrogen 1

leq. Oxygen.. 8 >
j ^q ^x. Zinc40.

PRODUCTS.

1 eq. Hydrogen....

1 eq. Sulphuric Acid. 1 eq. Sulphate of Zinc ... 80

81

The impurities in commercial zinc have been already stated (see p. 680). If

a piece of zinc be added to the impure solution of sulphate, and the liquid heated

in contact with air, the iron is peroxidized and is deposited.

By roasting blende [siilphuret of zinc) in reverberatory furnaces, an impure

sulphate is obtained, which is lixiviated, and the solution concentrated by evapo-

ration, so that on cooling it forms a crystalline mass resemblinfi lump sugar.

This is distinguished among druggists by the name of White Vitriol, a term

which they confine to this commoner kind of sulphate. This impure salt contains

iron, and usually copper and lead.

PRorERTiES Crystals of sulphate of zinc are right rhombic prisms: they are

transparent and colourless, and have a metallic astringent taste.

They are soluble in ^-^^^ times their weight of cold water,

and less than their own weight of boiling water. They are

insoluble in alcohol. In dry and warm air they- effloresce.

When healed they undergo the watery fusion ; and if the liquid

be rapidly cooled, it congeals into a granular, crystalline,

white mass: if the heat be continued the salt becomes anhy-

drous, and, at an intense heat, is decomposed, leaving a residue

of zinc.

Characteristics,—That this salt is a sulphate, is proved by

the action of chloride of barium on it ; a white precipitate is

produced, insoluble in nitric acid (see p. 414). Acetate of lead

also occasions a white precipitate. The presence of oxide of

zinc in the solution is recognised by the tests already mentioned for this substance

(see p. 679).

VOL. I. 58

Crystal of Sulphate

of Zinc.
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Composition.—This salt has the following composition :

—

Atoms. Eq. Wt. Per. Cent. Berzelius. Mtscherlich.

OxideofZinc 1 40 28 32585 ..) --„.
Sulphuric Acid 1 40 28 30965 ..\" ^^''''*

Water 7 fi3 44 36 450 .. .. 44-7G

Crystallized Sulphate of Zinc 1 143 100 100-000 10000

Purity.—Ammonia added to a solution of sulphate of zinc throws down a
white precipitate soluble in excess of ammonia. If any oxide of iron or magne-
sia be present it remains undissolved ; while any oxide of copper would form an
azure blue solution {cuprate ofammonia). Arsenic or cadmium may be detected

by adding excess of sulphuric acid to the solution of the sulphate, and then passing

a stream of hydrosulphuric acid through it : the arsenicum and cadmium are thrown
down in the form of sulphurets. The impure sulphate called White Vitriol occurs

in irregular masses; here and there stained yellow with the iron.

Totally dissolved by water. What is thrown down by ammonia is white, and when the am-
monia is added in excess it is again dissolved. On the addition of chloride of barium or acetate

of lead they are decomposed. Ph, Lond.
When a solution in six waters is boiled with a little nitric acid, and solution of ammonia is then

added till the oxide of zinc first thrown down is all redissolved, no yellow precipitate remainB,

or a trace only, and the solution is colourless. Ph. Ed.

Physiological Effects.—In small and repeated doses it acts as an astringent

on the alimentary canal, checks secretion, and promotes a constipated condition

of the bowels. It exercises a specific influence over the nervous system, mani-

fested by its power of removing certain spasmodic affections: hence it is reputed

antispasmodic. To the same influence is to be referred its power of preventing

the recurrence of intermittent maladies, from which it has principally derived its

denomination of a tonic. Its astringent effect is not confined to the bow^s, but

is manifested in the pulmonary and urethral mucous membranes, the secretions

from which it diminishes: hence the advantage of its use in catarrhal affections of

these parts. It does not appear to possess any power of checking cutaneous ex-

halation.

In full medicinal doses it is a powerful but safe emetic; it excites speedy vo-

miting without giving rise to that distressing nausea occasioned by emetic tartar,

though this statement is not in accordance with the experience of Dr. Cullen

(^Treat. of the Mat. Med.), who observes that " in order to render its effects cer-

tain the dose must generally be large; and if this is not thrown out again imme-
diately it is apt to continue a disagreeable nausea, or even a vomiting, longer than

is necessary-" But this observation does not agree with the experience of other

practitioners.

In excessive doses it acts as an irritant poison, causing vomiting, purging, cold-

ness of the extremities, and fluttering pulse.

The local action of it is that of an astringent and desiccant, and in a concen-

trated form it is a powerful irritant and caustic. Its external use is said to have

been found fatal in one case, by causing vomiting, purging, and convulsions.

(Christison, CJ9. ci?. p- 468.) Its causticity depends on its affinity for albumen
and fibrin.

Uses.—As an.emetic it is almost exclusively employed in poisoning, especially

by narcotics. In these cases it is the best evacuant we can administer, on
account of its prompt action. As an internal astringent it is administered in

chronic dysentery (Impey, Lond. Med. and Fhys. Journ. ix. 55, 1803.) and
diarrhoea, in chronic bronchial affections attended with profuse secretion, and in

gleet and leucorrlioea. In the latter cases it is usually associated with terebin-

thinate medicines, and is sometimes decidedly beneficial. (See a paper on this

subject, by Mr. Graham, in the Edinb. Med. and Surg. Journ. vol. xxvi.)

As an antispasmodic h has been employed with occasional success in epilepsy,
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chorea, hysteria, spasmodic asthma, and hooping-cough. I have little faith in its

efficacy in any of th(;se cases. As a t07iic it has been sometimes serviceable in

agues, but it is far inferior to sulphate of quinia or arsenious acid.

As a topical astringent sulphate of zinc is most extensively employed. We
use its aqueous solution as a collyrium in chronic ophthalhriin, as a wash for

ulcers attended with profuse discharge, or with loose flabby granulations ; as a

gargle in ulcerations of the mouth, though I have found it for this purpose much
inferior to a solution of sulphate of copper; as a lotion for chronic skin diseases ;

and as an injection in gleet and leucorrhoea.

Administration.—As an emetic the dose should be from ten to twenty grains

;

as a tonic, a7itispas?nodic, or expectorant, from one to five grains.

For external use, solutions are made of various strengths. Haifa grain of the

sulphate to an ounce of water is the weakest. The strongest I ever knew em-
ployed consisted of a drachm of sulphate dissolved in an ounce of water: it was
used with success as an injection in gleet. But solutions of this strength must

be applied with great caution, as they are dangerous.

Antidotes.—Promote the evacuation of the poison by demulcents. Afterwards

allay hyperemesis by opium, blood-letting, and the usual antiphlogistic regimen.

Vegetable astringents have been advised.

5. ZIN'CI ACE'TAS, (U. S.)—ACETATE OF ZINC.

History.—This salt was discovered by Glauber.

PfiErARATioN.— It may be procured by dissolving oxide of zinc in acetic acid,

and crystallizing the saturated solution; or it may be readily obtained by double

decomposition : 143 grains of crystallized sulphate of zinc, dissolved in water, and
mixed with 190 grains of crystallized acetate of lead in solution, will produce 152

grains of sulphate of lead, which, being insoluble, precipitates, while 91 grains

of the anhydrous acetate of zinc (equal to 154 grains of the crystallized acetate)

are left in solution ; or it may be procured by immersing a piece of zinc in a solu-

tion of acetate of lead, until the liquid forms a white precipitate with hydrosul-

phuric acid. In this process the lead is reduced to the metallic state, (forming the

Arbor Saturni ot.Lead Tree,) while the zinc replaces it in solution.

[The U. S. Pharmacopoeia directs, Acetate of Lead, a pound; Zinc, granulated, nine ounces;

Distilled Water, three pints. Dissolve the Acetate of Lead in the Water and filter. Add the

Zinc to the solution, and agitate them occasionally together, in a stoppered bottle for five or six

hours, or until the liquid yields no precipitate with a solution of iodide of pofassium. Filter the

liquor, evaporate it with a moderate heal to one-fiflH and set it aside to crystallize. Pour off the

liquid and dry the crystals on bibulous paper. Should the crystals be coloured, dissolve them in

Distilled Water; and having heated the solution, drop into it while hot a filtered solution of

Chlorinated Lime, until it ceases to let fall sesquioxide of iron; then filler the liquor, acidulate it

with a few drops of Acetic Acid, evaporate and crystallize.]

Properties.—It usually crystallizes in rhomboidal plates, having a pearly or

silky lustre, closely resembling talc. The form of the crystals is the oblique

rhombic prism. The salt is odourless, but has a bitter metallic taste. It dis-

solves readily in water, and is slightly efflorescent.

Characteristics.—When heated it fuses, and gives out an inflammable vapour,

having the odour of acetic acid. When sulphuric acid is added to the salt, the

vapour of acetic acid is evolved : this is easily recognised by its odour. These

characters show it to be an acetate. That it is a zincic salt is proved by the tests

before mentioned for a solution of this salt (p. 679).

Composition.—Its composition is, according to Dr. Thomson,*as follows:

Moms. Eq. Wt. Per Cent.

OxideofZinc 1 40 '21500

Acetic Acid 1 51 3310
Water 7 63 40-90

Crysiallizjd Acetate of Zinc 1 134 100'
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Physiological E^pfects.— Its efTecls aro analogous to those of the sulphate of
zinc. Its local action is astringent. Takon internally, in small doses, it acts as
a tonic and antispasmodic; large doses occasion vomiting and purging. Deveaux
and Dejaer (Orfila, Toxicol. Gen.) deny that it is a poison, even in large doses.

Uses.— It is rarely administered internally; but is applicable as an emetic,
tonic, and antispasmodic, in the same cases in which the oxide or sulphate of zinc
is employed.

As a topical remedy, it is used on account of its astringent qualities in chronic
ophthalmia, gleet, and leucorrhea. In the latter stages of gonorrhcea I have
found it far more successlnl than the sulphate. Its beneficial effects were first

described by the late Dr. Wm. Henry, of Manchester. [Loud. Med. and Fhys,
Journ. ix. 53. 1803.) Sir A.Cooper [L'lncet, iii. 199.) recommends, as the

best injection which can be used in the third week ofVonorrhoea, a mixture of
six grains of sulphate of zinc and four ounces of liquor plumbi subacetatus dilutus.

Of course double decomposition takes place, and the active ingredient is the ace-

tate of zinc.

Administration.—When exhibited internally, as a tonic or antispasmodic, the

dose is one or two grains gradually increased. As an emetic it is rarely admi-
nistered ; the dose is from ten grains to a scruple; its operation is very safe. As
a lotion or injection, it is employed in the form of aqueous solution, containing
two or more grains of the salt to an ounce of water.

ZINCI ACETATIS TINCTURA, D. (Sulphate of Zinc ; Acetate of Potash, aa one
part. Triturate them together, and add sixteen parts of Rectified Spirit ; mace-
rate for a week with occasional agitation, and filter through paper.)—Here we
have double decomposition : sulphate of potash and acetate of zinc are formed.
The first is precipitated, being insoluble in spirit, the second remains in solution.

One drachm contains a quantity of acetate of zinc equal to about four grains of
the crystallized acetate. When diluted with water it is us.ed as a collyrium and
injection.

6. ZINCI CAR'BONAS.—CARBONATE OF ZINC.

(Calamina ; Carbonas Zinci impura, Z,.—Calamina prxparata ; Levigated impure Carbonate of
Zinc, £—Carbonas Zitici inipurnin; Calamina, D)

History.—The native carbonate of zinc was perhaps known to the ancients,

though they were unacquainted with its nature. The term Calamine is applied

both to the native carbonate and native silicate of zinc : the latter is termed by
way of distinction Electric Calamine.
Natural History.—Native carbonate of zinc [Calamine) is found in great

abundance in several parts of England (in the counties of Somerset, Derby,

Durham, &c.), as well as in various parts of the continent of Europe (in Carin-

thia, Hungary, Silesia, &c.) It occurs crystallized or in compact or earthy

masses. Its colour varies, being more or less gray, yellow, or brown. Its sp.

gr. is 4*2 to 4'5.

Preparation.—Calamine [Calamina) or the impure carbonate of zinc [Car-

bonas Zinciimpura), is directed to be calcined, in order to make it pulverizable.

But m this process water and more or less of the carbonic acid is expelled. It is

then reduced to a very fine powder (usually in mills), and is afterwards submitted

to the process of elutriation. By this means we obtain Prepared Calamine [Cala-

mina Prceparata, L. E. ; Zinci Carbonas impurum j)rcepa7'atum, D.)

PROPERTiEs*.— Prepared calamine is met with in the shops in the form of a heavy

pinkish or flesh-coloured powder, or made up into little masses. When pure, it

dissolves in nitric, hydrochloric, or sulphuric acid, with effervescence. Various

impurities mixed with calamine are insoluble in these acids.

Characteristics.—The efl^ervescence with the mineral acids shows calamine to

be a carbonate. The presence of zinc in the solution is determined by the tests
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before mentioned for this metal (p. 679). The action of these tests, however, is

more or less impeded liy the presence of foreig.i matters in calamine.

Composition.—Carbonate of zinc has the following composition :

—

Sntilkaon.

Atoms. Eg. Wt. Per Cent. (Mendip Ore.) (Derbyshire Ore)
OxideofZinc 1 40 645 648 to 652
Carbonic Acid 1 22 355 352 to 348

Carbonate of Zinc 1 62 100 JOOO to 1000

Impurities.—The substance sold in the shops as prepared calamine frequently

contains only traces of zinc. If hydrochloric acid be poured on it, effervescence

(owing to the escape of carbonic and hydrosulphuric acids) takes place, and a por-

tion is dissolved: but the greater part remains undissolved. Mr. Brett (i^owG?.

Med. Gaz. xx. 72.) found from 78 to 87-5 per cent, of sulphate of baryta. The
remainder of the powder consisted of oxide of iron, carbonate of lime, lead, [sul-

phuret of?] and mere traces of zinc.

Physiological Effects.—Pure carbonate of zinc is probably similar in its

action to the oxide.

Uses—Calamine is employed as a dusting powder for children, and as a mild

desiccant and astringent in excoriations, superficial ulceration, &c.

1. CALAMINA PRJIPARATA, L. ; Zinci Carbonas impuriim prceparatuniy D.
[Zinci Carbonas praeparalus, U. S.] Lapis Calaminaris prceparatus. (Burn the

Calamine, then bruise it. Afterwards let it be made into a very fine powder, in

the same manner as we have directed chalk to be prepared, L.—The directions

of the Dublin College Bve essentially similar.) Some remarks on the preparation

have been previously ofl^ered. The Edinburgh College gives no direction for the

preparation of calamine.

2. CERATUM CALAMINE, L. E. ; Unguentum Calamince, D. ; [Ceratum Zinci

Carbonatis, U. S. ;] Turner's Cerate ; Ceratum Epuloticum. (Calamine ; Wax,
aa Ibss. ; Olive Oil, f^xvj. Add the Calamine to the melted wax and oil when they

begin to thicken, i.—[The U. S. Pharm. directs Lard, Ibij. instead of the olive

oil.]—The Edinburgh College uses of prepared Calamine, one part ; and Simple

CevBiXe^ Jive parts.—The Dublin College employs of prepared Calamine, Ibj. ; and
Ointment of Yellow Wax, Ibv. M.) It is an excellent desiccant and astringent

application (when prepared with good calamine) to burns, scalds, excoriations, su-

perficial ulcerations, &c.

N05ff-OFFICINAl4 PREPARATION OF ZIWC.

ZINCI CYANIDUM; Hydrocyanate, Cyanide, or Cyanuret of Zinc, This salt was introduced

by the German physicians, as a substitute for hydrocyanic acid. It is prepared by adding

recently-made oxide of zinc to hydrocyanic acid ; or by adding a solution of sulphate of zinc

to a solution of cyanide of potassium. It is a white powder, insoluble in water or alcohol.

If a strong mineral acid be added to it, hydrocyanic acid rs developed, and a soluble salt of

zinc obtained. The latter is rccog^nised by the tests before mentioned for a solution of zinc

(p. 679). It consists of one equivalent or 32 parts of Zinc, and one equivalent or 26 parts of
Cyanogen.

Its effects have not been carefully ascertained, but they are supposed to be similar to those

of hydrocyanic acid. It has been used principally in affections of the nervous system, as epi.

lepsy, hysteria, and chorea. It has also been employed in cardialgia and cramps of the sto-

mach, and as an anthelmintic in children. The dose is a quarter of a grain to a graia and
a half three times a day. It may be taken in the form of powder mixed with calcined mag-
nesia.

58*
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Order XXVII.—IRON AND ITS COMPOUNDS.

1. FER'RUM, L. E. D. [U. S.]—IRON.

(Ramenta, £.—Filum; Limatura, JE:.—Fila; Scobs, Oxydi Srjuama;, D.)

[Ferri Filum ; Iron Wire, Ferri Ramenta, Iron Filings, U. S,J

History.—This metal (called by the alchymisls Mars) was known in the most

ancient times. It was employed medicinally at a very early period, namely,

above 3*200 years ago. Indeed, it appears lo have been the first mineral used

internally ; and a curious anecdote is given of its introduction into medicine.

Melampus (a shepherd supposed to possess supernatural powers) being applied to

hy Iphicles, son of Philacus, for a remedy against impotence, slaughtered two bulls,

the intestines of which he cut to pieces, in order to attract birds to an augury.

Among the animals which came to the feast was a vulture, from whom Melampus
pretended to learn that his patient, when a boy, had stuck a knife, wet with ihe

blood of some rams, into a consecrnted chestnut-tree, and the bark had subsequently

enveloped it. The vulture also indicated the remedy, namely, to procure the knife,

scrape off the rust, and drink it in wine, for the space of ten days, by which lime

Iphicles would be lusty, and capable of begetting children. The advice thus giv.en

by Melampus is said to have been followed by the young prince with the most

perfect success ! (Le Clerc, Hist, de la Medeciiie.)

Natural History.— Iron is met with in boih kingdoms of nature.

a.. In the Inorganized Kingdom.—Few minerals nre free from iron. It is found in the me-
tallic state (native iron), in combination with oxygen {h<Bmalile, micaceous iron, brown iron stone,

and magnetic iron ore), with sulphur (iron pijntes, and magnetic pyrites), with chlorine {pyros-

malile), and with oxysjen and an acid (cartwnale, phosphate, sulphate, arseniate, tungstate, tanta-

late, titatiiate, chromate, oxalate, and silicate).

/g. In the Organizkd Kingdom.—It occurs in the ashes of most plants, and in the blood and
some other parts of animals.

Extraction.—In Sweden, iron is extracted from magnetic iron ore and mica-

ceous iron : in Englnnd, principally from clay iron ore (^carbonate ofiron).

Clay iron ore (technically called Mine) is burned with coal in large heaps, by
which it loses carbonic acid, water, and sulphur. It is then smelted wilh a flux (in

South Wales this is limestone ; in the forest of Dean, clay ;) and coke. The smelted

iron is run into moulds, and is then called Cast Iron {Ferrum fusmn) or Pig
Iron. This contains carbon, oxygen, silicon, and often sulphur and phos-

phorus. To separate these, it is submitted to several processes (called refining,

puddling, and welding), by which it is converted into Wrought Iron (^Ferrum
cicsiim).^

Properties.—The primary form of the crystals of native iron is the regular

octohedron. Pure iron has a whitish gray colour, or, according to Berzelius, is

almost silver white. When polished it has much brilliancy: its taste is peculiar

and styptic: when rubbed it becomes odorous. Its ductility and tenacity are

great; its malleability comparatively small. Its sp. gr. is 7-788, but diminishes

by rolling or drawing. It is attracted by the magnet, and several of its com-
pounds are capable of becoming permanent magnets; but pure iron retains its

magnetic property for a short time only. It requires a very intense heat to fuse

it; and it is not volatile at any known temperature; while in the softened slate,

previous to melting, it is capable of being welded. Its equivalent or atomic weight
is 28.

Characteristics.— Iron readily dissolves in diluted sulphuric acid, with the

^ Manufacture of Iron, in ibe Library of Useful Knowledge; also, Treatise on Iron and Steel, in Lardner's
Cyelopcedia.
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evolution of hydrogen gas. The solution contains the protosulphate of iron, and

produces, on the nddition of caustic potash or soda, a greenish-white precipitate

(the hydrated protoxide)', this precipitate, by exposure to the air, attracts oxy-

gen, and is converted into the red or sesquioxide. Auro-chloride of sodium

(orms a purple precipitate with the protosalts of iron. By boiling the solution of

the protosulphate with a little nitric acid, we obtain a persulphate of iron, recog-

nised by ferrocyanide of potassiunn, causing a blue precipitate ; sulphocyanic or

meconic acid, a red colour; gallic or tannic acid, or infusion of galls, a purple

or bluish black ; and succinate, or benzoate of ammonia, a yellowish preci-

pitate.

Physiological Effects, a. Of tiie Metallic iron.—Iron is probably inert so

long as it retains its metallic form, but it readily oxidizes in the alimentary canal,

and .thereby acquires medicinal power. As acids promote this chemical change,

acid wines and fruits assist in rendering the metal active, while alkalis and iheir

carbonntes have an opposite effect. The oxidizement of the iron is attended with

the evolution of hydrogen gas, which gives rise to unpleasant eructations. If sul-

phur be taken along with iron, hydrosulphuric acid is developed. Like the ferru-

ginous preparations generally, the internal employment of iron causes blackening

of the stools. The nature of the effects produced by oxide of iron formed in the

alimentary canalwill be best examined hereafter, under the head of ferruginous

preparations. I may, however, remark here, that it is one of the few metals which

by oxidizement is not rendered more or less poisonous.

/5. Of the Ferra;;iiious Compounds. aa. On Vegetables. Most of the com-

pounds of iron do not appear to be hurtful to plants: at least this is the case with

the oxides. (De Candolle, Phys. Veg. 1837.) The sulphate, however, is m-
jurious.

/S/5. On Animals.—The effects of the ferruginous compounds on animals gene-

rally are similar to those on man. It is stated that in animals to whom iron has

been given for a considerable time, the spleen has been found smaller, harder, and

denser— an effi'd which is supposed to be owing to the increased contractile power

experienced by the veins of the abdomen. The liver is also said to have been

affected in a similar manner, though in a somewhat slighter degree.

yy. On Man.—The local efl^ects of the sulphate and chloride of iron are those

of irritants, and these preparations accordingly rank among poisons : but they are

not equal in power to the mercurial or cupreous salts. Most of the ferruginous

preparations are astringent; that is, they constringe the parts with which they are

in contact, and thereby diminish secretions and check sanguineous discharges.

Thus, when swallowed, they repress the secretions and exhalation of the gastro-

intestinal membrane, and thereby render the alvine evacuations more solid, and

even occasion costiveness. The sulphate and chloride of iron are the most pow-

erful of the ferruginous astringents. Administered in large quantities, or when
the alimentary canal is in an irritable condition, all the compounds of iron are

capable of exciting heat, weight, and uneasiness at the praecordia, nausea, and
even vomiting, and sometimes purging.

The constitutional or remote efl^ects' of the chalybeates are principally observed

in the alteration induced in the actions of the vascular and muscular systems, and
are best seen in that state of the system denominated ancemia^ or more properly

hyptxmia, (see p. 52), in which both the quantity and quality of the blood appear

defective.

We have a good illustralinn of this state in chlorotic patients. The skin iippears pale and
almost exsanguineous, the cellular tissue is (Edematous, and, after death, the larger vessels as

well as the capillaries are found to be imperfectly supplied with blood. Patients with this con-

dition of system are affected with great feebleness, loss of appetite, and palpitation ; and in

• Tlie best arcount of the physiological eflTects of iron is that piililished by Menghini [De Ferrearum parti-
eularum profiressu ad savg-uinen') in the Comment. .Acad. Bovon. t. ii. pt. ill. p. 475. A notice of these is given
by Bayle in tbe Bibliothique de Thirapeutique, I. iv. Paris, ib37.
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females the catamenial secretion is frequently, but not invariably, defective. That the want
of uterine action is not the cause, but in some cases is, perhaps, the effect of this condition of
system, seems tolerably clear from the circumstance of the same constitutional symptoms of
ansemia sometimes occurring with a perfect regularity of the uterine functions ; moreover, we
occasionally meet with anaemia in men. It is sometimes the consequence of hemorrhages—at

other times it occurs spontaneously, and without any known cause. (Andral, Pathol. Anal, by
Townsend and West, i. 97.)

If in this condition of system we administer iron, the appetite increases, diges-

tion is promoted, the pulse becomes fuller and stronger, the skin assumes its natural

tint, the lips and cheeks become more florid, the temperature of the body is in-

creased, the oedema disappears, and the muscular strength is greatly augmented.
The aivine evacuations assume a black colour, as they always do under the use

of the ferruginous preparations. After continuing the use of iron for a few weeks,

we frequently find excitement of the vascular sysiein (particularly of the brain)
;

thus we have throbbing of the cerebral vessels, and sometimes pain in the head,

a febrile condition of system, with a tendency to hemorrhage. Mr. Carmichael
{Essay on tlie Effects of Carbonate of Iron on Cancer^ Dubl. 1806, p. 396.) con-

siders the sanguine temperament (marked by a high complexion, celerity of
thought, remarkable irritability of fibre, and a quick pulse) as depending on an
excess of iron in the system ; whereas the leucophlegmatic or relaxed temperament
(characterized by a pale bloated countenance, dull eyes, mind heavy and slow in

receiving and forming ideas, little irritability of fibre, and pulse small and feeble)

as depending on a deficiency of iron.

When by the use of iron the state of the general system improves, the secre-

tions resume their natural condition ; and thus at one time we observe this metal

promoting the uterine discharge, at another checking it, according as chlorosis or

menorrhagia had been previously present : we cannot, therefore, regard the pre-

parations of this metal as having any direct emmenagogue effect, as some have
supposed.

Some refer all the other symptoms of anaemia to the abnormal state of the blood,

and ascribe the beneficial influence of iron to the improvement in the quality of

this liquid. It is certain that, under the use of the preparations of this metal,

the blood frequently acquires a more scarlet colour, owing probably to an increase

in the number of its colouring particles ; and the crassamenlum becomes firmer

and more solid, and even increased in quantity. This alteration of the physical

and chemical properties of the blood must render it more stimulating, and thus the

different organs, receiving a fluid of a more healthy character, resume their normal

condition, and perform their functions in a proper manner. Tiedemann and

Gmelin^ have detected it in the serum of the blood of the portal and mesenteric

veins of horses and dogs, to whom they administered either the sulphate or chlo-

ride. Occasionally, too, iron has been found in the urine. Moreover, Menghini*

asserts, that the quantity of iron in the blood of dogs may be increased by feeding

them on substances mixed with this metal. Farthermore, it is not to be forgotten

that iron exists in no inconsiderable quantity in healthy blood, and is supposed to

contribute to its colour, and probably to its stimulant properties; so that it is not

unlikely any variation in the quantity of this metal would be attended with an

alteration in the action of every organ.

Iron is a substance not readily absorbed, for it remains in the stomach and intes-

tines many days after it is swallowed : in order, therefore, that the ferruginous

preparations should have much effect on the general system, it is necessary that

they be employed for some considerable time. It does not, like most other metals,

act as a poison when it gets into the blood.

Another circumstance connected with the operation of iron is likewise de-

serving of notice ; namely, that it has no primary or specific effect on the nervous

* Vers. u. d. fVege auf welch. Subst. aus d. Magen u. Darmk.
3 De Ferrearum particul. progressu ad sanguinem. In Com. Acad. Bonon, X. ii. pt. iii. p. 475.



IKON. . »f2J> 693

systom, as arsenic, mercury, copper, zinc, bismulh, silver, and many other metals.

It must not, however, be imagined from ihese remarks, that the prepnraiions of

iron never operate injuriously. On the contrary, we see them sometimes acting

as local irritants on the alimentary canal, as already noticed; and by the use of

them in too large quantities, or for too long a period of time, they bring on a

hypersthenic or phlogistic diathesis.

Uses. a. Of M<?taiiic iron.— Iron filings have been used in those cases where

the chalybeate preparations generally have been administered, and which will be

hereaOer noticed. In some instances, however, the efficacy of iron depends on

its being employed in the uncombined state. Thus, when used as an antidote to

poisoning by the salts of copper, it is necessary that the iron be administered in

the metallic slate, in order to reduce the cupreous salts. Iron filings have been

regarded as anthelmintic, especially in the small thread-worm [Ascaris Vermicu-

laris) ; they have been used also as an astringent application, to repress fetid

secretion of the feet.

/3. Of the Ferruginous Compounds.—By a careful attention to the known phy-

siological efTecis of the ferruginous compounds, the indications and contra-indica-

lions for their employment may be in great part learned. Thus, the impropriety

of administering them where there is irritation or inflammation of the alimentary

canal, in plethoric habits, and in persons disposed to inflammatory diseases, or to

apoplexy, will be obvious from the foregoing remarks. On the other hand, in

all cases characterized by feebleness and inertia of the difl^erent organs of the

body, by a soft lax condition of the solids, and by a leucophlegmatic stale of the

system—where the patient appears to be suffering from a state of general aneemia,

already described—the preparations of iron are indicated. It is hardly within

the scope of my present object to instance particular diseases where this metal

may be used, but rather to point out those conditions of system which affect the

employment of iron in diseases generally. I may notice a few cases by way of

illustration.

As external or heal agents, we rarely employ the preparations of iron, since we
have other more efficacious and powerful remedies. Occasionally, however, they

have been used as astringents, styptics, and caustics. Thus, solutions of the sul-

phate and chloride have been used in the form of injection, in discharges from the

urethra and vagina; and the tincture of the chloride is now and then applied as a

styptic, or to repress the growth of spongy granulations.

The ferruginous preparations are usually resorted to with the view of affecting

the general system. They are frequently given lo pro?note the uterinefunctions
^

as in chlorosis, amenorrbcea, dysmenorrhoea, and menorrhagia, and often with

success. When chlorosis depends on, or at least is accompanied by, that condi-

tion of the system before described under the name of anaemia, the ferruginous

preparations are frequently useful ; but if it occur in patients of a full habit, or if

it arise from inflammation of some organ (as the lungs, stomach, or bowels), cha-

lybeates will do harm. In cases of impotence, connected with or arising from

general feebleness, it may be now and then useful ; but in nine out of ten cases

which we are called on to treat, this condition arises from indulgence in bad habits,

which no medicine can affect. Sometimes iron is resorted to in sterility (though

Dioscorides says the rust of iron hinders women from conceiving), but the condi-

tions under which it is likely to be useful are precisely those before mentioned for

other diseases. In discharges from the genital organs, as gleet and leucorrhcsa,

the internal employment of the tincture of the chloride of iron, sometimes con-

joined with the tincture of cantharides, has been found useful.

In some periodical diseases—namely, ague, asthma, and tic douloureux—the

ferruginous preparations have gained considerable repute. In the first of these

diseases (that is, ague), the sulphate has been used by Marc' and others, the subcar-

* Recherches sur I'Emploi du Sulf. de Fer dans le Traiteinent dcs Ficvres Intcrm. Paris, 1810.



694 ELEMENTS OP MATERIA MEDICA.

bonate by Buchwald, the ammoniacal chloride by Hartmann ; but it has been
almost wholly superseded, of late years, by the sulphate of quinine and by arsenic.

In asthma, Dr. Bree,* who was himself a sufferer from the disease, regards iron as
preferable to all other remedies. However, the experience of others has not con-
firmed his favourable opinion of it. The sesquioxide of iron has latterly been
extensively employed, at the recommendation of Mr. B. Hutchinson [Cases of
Tic Douloureux successfully treated. 1820.), in tic douloureux, and with variable

success; in some cases acting in a most extraordinarily beneficial manner, in

others being of no avail.

In diseases of the spleen and liver, the ferruginous compounds are occasionally

found useful. I have already alluded to the influence which they are supposed to

possess over these organs ; a supposition the more probable from the occasional

remarkable effects produced by them in diseases of these organs. " I regard iron

as a specific^'' says Cruveilhier {Diet, de Med. et de Chir, Prat, t. viii. p. 62.),

" in hypertrophy of the spleen, or chronic splenitis ; whether primitive or conse-

cutive to intermittent fevers." After noticing the symptoms attending this condition

(such as paleness of the lips, &c., great lassitude, abdominal and cephalic pulsa-

tions, brought on by the slightest exertion, pain at the left side, disordered state

of the digestive organs, accelerated pulse, and heart easily excited), he goes on to

remark, " By the aid of iron I have obtained the complete resolution of enlarge-

ments of the spleen, which have occupied half, or even two-thirds, of the abdomen."
In hypertrophy of the liver, iron has not been equally serviceable.

Some years ago the preparations of iron were strongly recommended in cancer

by Mr. Carmichael. [Op. supra cit.) The grounds on which he was led to the

use of them were the probability that cancer had an independent life—in other

words, that it was a kind of parasite, as some preceding writers, more particularly

Dr. Adams, had presumed ; and secondly, the efficacy of iron in destroying intes-

tinal worms, which led him to hope that it would be equally destructive to other

parasites. With these views he employed (externally and internally) various

ferruginous compounds—namely, the ferrotartrate of potash, the subcarbonate

(sesquioxide) of iron, and the phosphates. Whatever hopes may have at one time

been entertained of these remedies as curative agents, in this most intractable dis-

ease, they are now completely destroyed. That these medicines are occasionally

useful as palliatives may perhaps be admitted ; but they have no curative powers.

Indeed this might have been suspected, from the hypothetical grounds on which

they were introduced into use. The proofs of the parasitical nature of cancer

must be much stronger than any yet offered, ere we can admit this hypothesis.

Moreover, the preparations of iron, though useful, are not so " very effectual" in

worms as Mr. Carmichael's remarks would lead us to imagine.

I7b certain affections of the digestive organs, the preparations of iron are occa-

sionally used with benefit ; as in some forms of dyspepsia, but only in the condi-

tions of system already noticed.

In some affections of the 7iervous system which occur in weak debilitated sub-

jects, it is also useful ; for example, in epilepsy, chorea, hysteria, and the shaking

palsy produced by the vapour of mercury.

These are the most important diseases for which we employ the ferruginous

compounds. There are many other diseases for which chalybeates are occasion-

ally beneficial ; but the general principles regulating their use will be readily com-

prehended from the foregoing remarks, and I have only to add, that in all diseases

attended by debility and marked by atony and inertia of organs, more especially

in those indicating a disordered state of the hsematose functions, the preparations

of iron will be found in most instances more or less serviceable. Furthermore, I

may enumerate scrofula, rickets, dropsy, and gout, as diseases in which iron has

been at times used with advantage.

* A Practical Inquiry on Disordered Respiration, distinguishing Convulsive Asthma, its Specific Causes, ice

Birmingham, 1797.
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Administration.—Iron in substance is administered in the form of filings.

These are procured from the workshop of the smith, and are usually impure,

being mixed with the filings of other metals, &c. The magnet is generally em-
ployed to separate the ferruginous from other particles, but it does this imperfectly,

as various impurities cling to the iron particles. The only way to procure them
pure is by filing a piece of pure iron wiih a clean file. The dose of iron filings is

from ten to thirty grains, given in the form of an electuary made with treacle,

honey, or some other thick substance.

2. FER'RI OX'YDUM NIGRUM, D.—BLACK OXIDE OF IRON.

(Ferri Oxidum Nigrum, E.)

History.—It was first employed as a medicine by Lemery in 1735. It is the

Martial Ethiops [jEtliiops Martialis) of some writers, and the Oxydum ferroso-

j^/ricwm of Berzelius. \\ is someXxmGs ievmGA \\\q Magnetic Oxide.

Natural History.—It occurs in the mineral kingdom under the name of

Magnetic Iron Ore, the massive form of which is called Native Loadstone. It is

found in Cornwall, Devonshire, Sweden, &c.
Preparation.—Directions for its preparation are given by both the Edinburgh

and Dublin Colleges.

The Edinburgh College ordersof Sulphate of Iron, 3vj.; Sulphuric Acid (commercial)

f3ij. and f9ij. ; Pure Nitric Acid, f3iv. ; Stronger Aqua Ammoniae, fSivss. ; Boiling

Water, Oiij. Dissolve half the sulphate in half the boiling water, and add the sulphuric

acid ; boil ; add the nitric acid by degrees, boiling the liquid after each addition briskly for

a few minutes. Dissolve the rest of the sulphate in the rest of the boiling water; mix
thoroughly the two solutions; and immediately add the ammonia in a full stream, stirring

ihe mixture at the same time briskly. Collect the black powder on a calico-filter ; wash
it with water till the water is scarcely precipitated by solution of nitrate of baryta; and
dry it at a temperature not exceeding 180°.

The object of the first part of this process is to convert the sulphate of the pro-

toxide of iron into the sulphate of the sesquioxide. This is effected by adding

nitric acid to the boiling solution. The acid gives oxygen to the protoxide, while

binoxide of nitrogen gas escapes. The additional quantity of sulphuric acid is

required to enable the salt to preserve its neutrality, and prevent the deposition

of a basic sulphate of the sesquioxide. If, however, the sulphate of iron directed to

be used be a pure protosulphate, the additional quantity of sulphuric acid ordered

by the Edinburgh College is not sufficient for the purpose. On the addition of

ammonia to the mixed solution of the protosulphate and sesquisulphate of iron, a
compound of the hydrated protoxide and sesquioxide of iron is precipitated. This
is to be washed with water until all traces of sulphuric acid are got rid of. When
dried at 190° it constitutes the Ferri-Oxidum nigrum of the Edinburgh Pharma-
copoeia.

The Dublin College orders it to be prepared as follows:— Let the scales of Oxide of

Iron [Ferri Oxydi Squamse], which are to be found at the smiths' anvils, be washed with
water ; and when dried, let them be detached from impurities by application of a magnet.
Then let them be reduced to powder, of which let the most subtile parts be detached,

according to the mode directed for the preparation of chalk.

Scales of iroti are composed of a mixture or combination of protoxide and ses-

quioxide ; but they are not uniform in constitution. The process of the Dublin

Pharmacopceia has the advantage of cheapness.

There are several other methods of procuring this compound. Iti the Paris

Codex it is directed to be prepared by covering iron with water and exposing the

mixture to the air : then, by elutriation, separating the black powder.

Properties.—The crystalline form of the magnetic iron ore is the regular octo-
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hedron. The black oxide of iron of the PharmacopoBJa is a grayish-black pow-

der, with a velvety appearance, and is strongly magnetic. It dissolves in hydro-

chloric acid without effervescence. Prepared according to the Edinburgh Phar-

macopoeia its properties are as follows:

—

" Dirk gray ish-black : strongly attracted by the magnet: heat expels water frotn it; muri-

atic acid dissolves it entirely ; and ammonia precipitates a black powder from this solution."

Ph. Ed.

Composition.—The following is the composition of this oxide :

—

Jltoms.

Iron 3 ..

Eq. Wt.
...84 ...

.... 32 ...

Per Cent.
... 72-414 .

. . . 27586 .

Oay-Lussac.
7-2 5
2:-5

Or, .atoms.

Protoxide I .

.

Sesquioxide . . 2 .

.

Eg. Wt
.. 36
. . 80

Black Oxide of Iron. 1 ... 116 ... ... 100000 . 100-0 1 .. . 116

It has been above stated that the constitution of scales of oxide of iron is va-

riable. The following is their composition according to Mosander:

—

Outer Layer.

Jltoms. Eq. Wt.
2 72

Inner Layer.
,

^. ,

Atoms. Eq. Wt.
3 108

Sesquioxide of Iron.. 1 40 1 40

Scales of Iron 1 112 1 148

Purity—Black oxide of iron should be readily soluble in hydrochloric acid

without effervescence ; by which the absence of metallic iron is shown.

Physiological Effects and Uses.—These are similar to those of the chaly-

beates in general, and which have been already described. It does not produce

local irritation. It is a more valuable preparation than the sesquioxide, in conse-

quence of being more readily soluble in the fluids of the stomach.

Administration.—Dose from grs. v. to 9j. or more, twice or thrice daily.

3. FER'RI SESQUIOX'YDUM, L.—SESQUIOXIDE OF IRON.

(Ferri Oxidum rubrum, £.—Ferri Oxydum rubrum; Ferri Rubigo; and Ferri Carbonas, D.)
[Ferri Sub-Carbonas, Precipilated Carbonate of Iron, U. S.J

History.—Geber (^Invention of Verity, p. 280.) was acquainted with this sub-

stance, which he calls Crocus Martis. It was probably known long before his

time. It is the Red or Peroxide of Iron of some chemists.

Natural History.— It is found native in the crystallized state (Specidar Iron

or Iron Glance) and in globular and stalactiiic masses (Red Hismatite): the finest

specimens of the first occur in the Isle of Elba; the second is found near Ulver-

stone, in Lancashire, and in Saxony. The hydrated sesquioxide of iron (Brown

Iron Stone) is met with in Scotland, and at Shotover Hill, Oxfordshire.

Preparation.—There are several modes of preparing this compound ;

—

1 . By precipitation from Sulpbate of Iron*

The London College orders of Sulphate of Iron, Ibiv. ; Carbonate of Soda, Ibiv. and 5ij.; Wa-
ter boiliiifr, Cong. vj. Dissolve the Sulphate of Iron and Carbonate of Soda, separately, in three

gallons of Water; then mix the liquors together, and set them by, that the powder may subside.

Lastly, the supernatant liquor being poured off, wash what is precipitated with water, and

dry it.

The Edinburgh College employs of Sulphate of Iron, 3iv. ; Carbonate of Soda, 3v. ; Boil-

ing Water, Oss. ; Cold Water, Oiijss. Dissolve the sulphate in tlie boiling water; add the

cold water, and then the Carbonate of Sod.i, previously dissolved in about thrice its weiijht of

water. Collect ihe precipitate on a calico filter; wash it with water till the water is bat
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little affected with solution of nitrate of baryta, and dry it in the hot-air press, or over the vapour
bath.

The Dublin College orders it [Ferri Carhonas, D.] to be prepared with ticenly-Jive parts
of sulphate of iron, tweniy-six parts of carbonate of soda, and eiglU hundred parts of waler.
[The U. S. P. directs Sulphate of Iron, 3viij.; Carbonate of Soda, 3ix. Boiling water a gal-

lon. The mode of proceeding is essentially that of the London College.]

In this process one equivalent or 76 parts of sulphate of iron are decomposed
by one equivalent or 54 parts of carbonate of soda : and the products of their

mutual reaction are one equivalent or 58 parts of carbonate of the protoxide of
iron which are precipitated, and one equivalent or 72 parts of sulphate of soda
which remain in solution.

Materials. composition. products.

1 Pn Parhnn Soda "Si J
^ ^?- ^'^'^ ^2 11:^==^ 1 eq. Sulphate of Soda.

1 eq. Carbon. Soda .
. 54

| j ^^ Carbonic ^cid 22.
^^

1 „^ c.,ir,K..f„«<>T ^r'i'\eq. Sulphuric Acid 40'
'"

1 eq. Sulphate of Iron t&\^,\^
Qzide of Iron 36. l::::-..] eq. Carbonate of Iron. . . . 53

130 J3fl 130

By exposure to the air during the washing and drying, the carbonate of the

protoxide of iron is decomposed, the oxygen of the air combines with the pro-

toxide, and thereby converts it into sesquioxide, while carbonic acid is disen-

gaged.

When prepared according to the above directions its colour is reddish chocolate

brown, and it usually contains a small portion of undecomposed carbonate of the

protoxide of iron. Manufacturers, however, usually calcine it in an iron pot, by
which it acquires a brownish red colour and is more saleable.

Sesquioxide of iron, as thus procured, is frequently termed Carbonate or Sub-
carbonate of Iron (Ferri Carbonas, D.), or Frecipitated Carbonate of Iron (Ferri

Carbonas Prcecipitatus).

2. By calcining Sulphate of Iro)!*

The Dublin College orders it [Ferri Oxydum Rubrum, D.] to be prepared as follows :—Let sul-

phate of iron be exposed to heat until the water of crystallization shall be expelled ; then with a
strong fire let it be roasted so long as acid vapour rises. Let the red oxide be washed until the

washings, when examined by litmus, shall appear free from acid. Lastly, let it be dried on bibu-

lous paper.

In this process the water and sulphuric acid of the crystallized sulphate of iron

are evolved. The iron is peroxidized at the expense of a portion of the sulphuric

acid, while some sulphurous acid is developed.

Sesquioxide of iron, prepared by this process, is known in commerce as Colco-

thar, Caput Mortuum, Vitrioli, Trip, Brown-red, Rouge, Crocus^

3. From Rust of Iron.

The Dublin College orders Rust of Iron (Rubigo Ferri, D.) to be thus prepared :—Take of
iron wire any required quantity. Moisten it with water, and expose it to the air until it is cor-

roded into rust. Then let it be rubbed in an iron mortdr; and, by the affusion of water, let the

most subtile powder be washed off and dried.

It is directed to be prepared from iron-wire on account of its purity. Rust of

iron is usually reduced to an impalpable powder by levigation and elutriation ,* and
is then made up into small conical loaves like prepared chalk.

Properties.—The primary form of the crystals of native sesquioxide of iron

is the rhombohedron.

» "The scarlet parts are called rouge; the red, purple, or bluish parts, being those which have been e.Tposed
to the strongest heat, are called crocus." (Gray's Operative Chemist, p. 696. Lond. 1828.)

VOL. I. 59
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The artificial sesquioxide of the shops is a brownish red powder: when it has
been exposed to an intense heat it has a purplish tint. It is odourless, insoluble in

water, and not magnetic. Prepared according to the London Pharmacopceia it

has a styptic taste ; when calcined it is tasteless. When quite free from carbonate
of iron, it dissolves in hydrochloric acid without effervescence.

Characteristics.—Its hydrochloric solution affords a deep blue precipitate with

the ferrocyanide of potassium ; a purplish black precipitate with tincture of nut-

galls ; a brownish-red precipitate with the alkalis; and a red colour with sulpho-.

cyanic or meconic acid.

Composition.—Sesquioxide of iron has the following composition :

—

Atoms. Eq. Wt. Per. Cent. OayLussac. Berzelius.

Iron 1 28 70 70-27 69-22

Oxygen H 12 30 2973 30 78

Sesquioxide of Iron 1 40 100 100-00 10000

Purity.—Adulteration is hardly to be apprehended. If it should contain copper,,

its hydrochloric solution will deposit this metal on a bright rod of iron. After

the sesquioxide has been thrown down by ammonia from the hydrochloric

solution, the supernatant liquor should give no indications of containing any other

metal in solution ; and chloride of barium ought not to occasion any precipitate.

Orfila [Journal de Chimie Med. t. vi. 2<^« Serie, p. 646.) obtained traces of arsenic

in the sesquioxide of commerce, by boiling this substance for five hours with pure

sulphuric acid, and placing the solution in Marsh's apparatus.

Dissolved totally by dilute hydrochloric acid with very slight effervescence, and it is precipi-

tated by ammonia. Ph. Lond.
" Entirely soluble in muriatic acid, aided by gentle heat." Ph. Ed.

Physiological Effects.—It is termed alterative, tonic, and emmenagogue. Its

obvious effects on the body are very slight. It produces blackness of the stools ;

and in large doses occasions nausea, a sensation of weight at the pit of the stomach,

and sometimes dyspeptic symptoms. It possesses very little astringency. The
constitutional effects, arising from the continued use of it, are those produced by
the ferruginous compounds generally, and which have been before described.

Uses.—It may be employed in any of the before-mentioned cases in which the

ferruginous tonics are indicated.

It has been strongly recommended by Mr. Benjamin Hutchinson (Cases of Tic

Douloureux successfidly treated^ 1820.) as a remedy for neuralgia, and in some
cases it gives complete, in others partial, relief. But in many instances no benefit

whatever is obtained from its use, and in one case in which I prescribed it, the

patient fancied it increased her sufferings. Mr. Carmichael, as already stated

(p. 694), has recommended it as a remedy for cancerous diseases.

Administration.—The usual dose, as a tonic and emmenagogue, is from grs.

X. to 3ss. In tic douloureux it is given in much larger quantities, as from 3ss. to

3iij. or 3iv. It may be administered in the form of an electuary. To enable it

to sit easily on the stomach, it may be combined with aromatics.

EMPLASTRUM FERRI, E ;—(U. S.) Emplastrum Thuris, D. ; Emplastrum Ro.
horans ; Iron, Frankincense or Strengthening Plaster. (Litharge Plaster, 5iij.;

Resin, 3vj.-; Olive Oil, f3iijss.; Bees-wax, 3iij.; Red Oxide of Iron, 3j. Triturate

the oxide of iron with the oil, and add the mixture to the other articles previously

liquefied by gentle heat. Mix the whole thoroughly, Ed.—Litharge Plaster, Ibij.;

Frankincense [Thus) Ibss.; Red Oxide of Iron, Jiij* M. D.) [The same articles

in the same proportions are directed by the U. S. P.] Spread on leather, it is em-
ployed as a mechanical support and slight stimulant, in muscular relaxation, lum-

bago, weakness of the joints, &c.
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4. FER'RI SESQUIOX'YDUM HITDRA'TUM.— HYDRATED SESQUIOXIDE OF
IRON.

(Ferrugo, £.)—[Ferri Oxidum Ilydratum, U. S.]

History.—In the year 1834 this preparation was proposed by Drs. Bunsen and
Berthold as an antidote for poisoning by arsenious acid.*

Preparation.—The Edinburgh Pharmacopoeia gives the following directions
for its preparation :

—

Take of Sulphate of Iron, 3iv. ; Sulphuric Acid (commercial), f3iijss. ; Nitric Acid (D. 1380)
fSix. ; stronger Aqua Ammonice, f Siijss. ; Water, Oij. Dissolve the sulphate in the water, add
the Sulphuric Acid, and boil the solution; add then the Nitric Acid in small portions, boiling
the liquid for a minute or two after each addition, until it acquires a yellowish-brown colour,

and yields a precipitate of the same colour.with ammonia. Filter ; allow the liquid to cool ; and
add in a full stream the Aqua Ammoniae, stirring the mixture briskly. Collect the precipitate

on a calico filter; wash it with water till the washings cease to precipitate with nitrate of baryta;
squeeze out the water as much as possible; and dry the precipitate at a temperature not ex-
ceeding 180^.

When this preparation is kept as an antidote for poisoning with arsenic, it is preferable to

preserve it in the moist stale, after being simply squeezed.

[The U. S. P., directs Sulphate of Iron, 3iv. ; Sulphuric Acid, f3iijss. ; Nitric Acid, f3vj., or

q. s. ; Solution of Ammonia, q. s. ; Water two pints. Proceed in the same way.]

The sulphate of the protoxide of iron is converted, by the nitric and sulphuric

acids, into the sulphate of the sesquioxide (seep. 695). On the addition of caustic

ammonia, the hydrated sesquioxide of iron is precipitated, while sulphate of am-
monia remains in solution. The oxide retains in combination with it some am-
monia, but this does not prove injurious to its therapeutical use. If potash or

soda be substituted for ammonia, we obtain, unless the alkali be in excess, a sub-

sulphate, instead of the hydrated oxide of iron ; and if we use excess of alkali, a
portion of it combines with the oxide. Oxide which has been precipitated by
potash has been found not to be equally efficacious as an antidote for arsenic, to

that obtained by ammonia.^
Properties.—Hydrated sesquioxide of iron has a deep reddish-brown colour.

Prepared for use, as an antidote to arsenious acid, it should be in the form of a
gelatinous moist magma. Though it may be dried at ordinary temperatures with-

out undergoing decomposition, yet in this moist state it more readily renders ar-

senious acid insoluble : and, therefore, to preserve it in this condition, it should
be kept under water in a stoppered bottle. If this hydrated sesquioxide (prepared

by ammonia) be added in considerable excess to a solution of arsenious acid, and
well agitated, the filtered liquor gives no traces of the presence of arsenic. Dr.
Maclagan states that " at least twelve parts of oxide, prepared by ammonia, are
required for each part of arsenic ;'^ and that when the oxide has either been pre-

cipitated by potash, or been dried even at a low temperature, that about three or

four times larger quantities are requisite." That the arsenious acid has been
rendered insoluble is shown by the fact that by washing it cannot be removed from
the magma. In the first instance the arsenious acid combines with the sesquiox-

ide of iron to form a subarsenite of the sesquioxide ; the composition of which
Guibourt {Journal de ChimieMed. t. v. 2^^^ Serie, p. 312.) approximatively repre-

sents as being, sesquioxide of iron (calcined to redness) 65-0 ; arsenious add,
14-50 ; water, 20-50. According to Graham {Elements of Chemistry, p. 636.) ;

the mutual reaction of the hydrated sesquioxide and the arsenious acid gives rise

to the formation of the arseniate of the protoxide of iron, 2 Fe' O" and As'' 0^=4
Fe O+As' O^. The same authority observes, that the constitution of this arse-

niate is probably 2 Fe O. HO, As= 0«-f 2 Fe O.

» Poggendorf, Jlnnalen de Pkysik, Bd. xxxii. S. 124. ]834; also, Journal de Pharmacie, x\. 567.
'^ See Bunscn's Memoir before quoted ; also Dr. Maclagan On the Action of Hydrated Sesquioxide of Iron in

Jlrsenic, in the Edinburgh Medical and Surgical Journal, No. 144.
3 " This proportion of twelve parts of the moist ammoniacal o.xide to each part of arsenic, is that which has

'been indicated by several of the French experimentalists as being required to insure its antidotal effects."
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Composition.—It consists of sesquioxide of iron^ ivater^ and a small portion of
ammonia. One hundred parts of the magma, deprived of water by the decanta-

tion, yielded Guibourt from 3-2 to 3-5 of calcined sesquioxide. According to the

same authority, 1 litre of the magma, equal to about 1| imperial pints (1-7608
imperial pints), contains 32-35 grammes or 499,^^ troy grains (499-6134 troy
grains) of the calcined sesquioxide. So that one imperial pint contains about 286
grains of the calcined sesquioxide.

Physiological Effects.—These are similar to those of the anhydrous sesqui-

oxide before mentioned.

Uses.—The power of hydrated sesquioxide of iron to act as an antidote to

arsenious acid is proved by three facts :

—

A. It renders this poison insoluble.

;S. Experiments on animals have 8hown''its efficacy as an antidote.

y. In poisoning in the hirman subject it has proved successful.

I have already explained the nature of the reaction between arsenious acid

and hydrated sesquioxide of iron, in virtue of which the former is rendered in-

soluble.

Drs. Bunsen and Berthold [Op. cit.) were the first to show that arsenious acid

proves innocuous to animals when the hydrated sesquioxide was speedily admi-

nistered. Their statements have been confirmed by the experiments of Soubeiran

and Miquel [Jourii. de Chim. Med. t. i. 2^6 Ser. p. 3.), of Orfila and Lesueur
(Ibid. p. 45.), of Bouley, jun. (Ibid. p. 46.), of Borelli and Demaria [Ibid. p.

393.), of Dr. Mackenzie (quoted by Dr. Maclagan.), of the Committee (composed

of Drs. Deville, Nonat, and Sandras) appointed by the Socicte de Medecine of

Paris (Journ. de Chim. Med. t. v. 2^^ Serie, p. 317.), and of other experimental-

ists. (Quoted by Dr. T. R. Beck, in Lond. Med. Gaz. Oct. 15. 1841.) Opposed
to this mass of evidence, we have only the unfavourable results of Mr. Brett

{Lond. Med. Gaz. vol. xv. p. 220.) and Mr. Orton. [Lancet, Nov. 8, 1834.)

But of these experimentalists 1 may remark, in the words of my friend Dr. Mac-
lagan, that " with respect to the former, it may be observed, that he appears

uniformly to have used too small quantities of the oxide ; and the experiments of

the latter hardly seem to have been made with sufficient care, as appears, in one

instance at least, from his having injected both poison and antidote into the lungs

instead of the stomach of the rabbit."

A very respectable testimony of the antidotal efficacy of the hydrated sesqui-

oxide of iron in poisoning by arsenic, can now be adduced from its effects on man.
Tn thirty-one cases (Dr. T. R. Beck, op. cit.) in which it was given, it proved sue-

cessful in twenty-nine. In one of these nearly two drachms of arsenic had been

taken. [London Medical Gazette, vol. xix. p. 177.) In the two unsuccessful

cases the antidote could not be retained on the stomach.

It appears to me, therefore, that the threefold evidence of the antidotal power of

this preparation is complete.

Administration.—The mode of administering this substance as an antidote

in poisoning by arsenic has been already pointed out. (See p. 549.) It must be

especially remembered that very large doses of it are required to prove efficacious.

It should, therefore, be given in the quantity of a table-spoonful every five or ten

minutes, or as often as the patient can swallow it. If hydrated sesquioxide be

not at hand, let the common red oxide of iron (see p. 695) be given with water as

a substitute ; for though not equally efficacious with the hydrated oxide, it appears

to possess some antidotal power. (See Journ. de Chim. Mid. t. v. 2''e Serie, p.

305, et seq.)

[The antidote should be as recently prepared as it is possible to obtain it, as in

proportion to the time that it is kept does it lose the neutralizing power. This

fact was proved by a series of carefully instituted experiments, by Mr. Proctor.

From these he has deduced the following conclusions. That hydrated sesquioxide
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of iron, even when kept under water, gradually decreases in its power of neutral-

izing arsenious acid. That if kept in the form of a thick magma, it will retain

its properties longer than when mixed with much water. For other interesting

particulars, see Aw£r. Journ. of Pharmacy^ vol. xiv. No. 1.—J. C]

5. TINC'TURA FER'RI SESQUICHLO'RIDI, L.—TINCTURE OF SESQUICHLORIDE
OF IRON.

(Ferri Muriatis Tinctura, £.—Muriatis Ferri Liquor, 2?.)—[Tinctura Ferri Chloridi, U. S.]

History.—This compound has been long in use, and is commonly termed the

Tincture ofthe Muriate of Iron.

Preparation.—All the British Colleges give directions for its preparation:

—

The London and Edinburgh Colleges order of Scsquioxidc of Iron, 3vj. ; Hydrochloric Acid

Oj.; Kcctified Spirit, Oiij. Pour the Acid upon the Sesquioxide of Iron in a glass vessel, and
digest for three days, frequently shaking. Lastly, add the Spirit, and strain.

The Dublin College orders of Rust of Iron, one part; Muriatic Acid, Rectified Spi/it, of

each, six parts. Pour the acid on the rust passed into a glass vessel, and occasionally stir

ihe mixture during three days; then set it apart, that the dregs may subside, and pour off the

clear liquor; by slow evaporation, reduce this to one-third part, and, when cold, add to it the

spirit.

[The U. S. Pharmacopoeia directs, Subcarbonate of Iron, half a pound ; Muriatic Acid, a pint;

Alcohol, three pints. Pour the Acid upon the Subcarbonate of Iron, and shake the mi.xture occa-

sionally for three days; then set it by, that the dregs, if there be any, may subside; lastly, pour

off the liquor, and add to this the alcohol.]

By digestion in hydrochloric acid, the sesquioxide becomes the sesquichloride of

iron, while water is formed.

MATERIALS. COMPOSITION. PRODUCTS.

3 eq. Hydrochloric Acid. .111
j % ^ St^iol

2 eq. Sesquioxide of IronJO
j ^ ^J; "j^Z':"-^^ ^2 eq. Sesquichloride Iron..

.

..JM

191 191 191

As the sesquioxide of iron employed frequently contains a small portion of pro-

tocarbonate of iron, a little protochloride of iron is formed, and slight efferves-

cence, owing to the escape of carbonic acid, takes place. Both the chlorides of

iron are soluble in water, as well as in spirit.

Properties.—This tincture is of a reddish-brown colour, and stains white paper

yellow. It has a sour styptic taste, and an odour of hydrochloric ether,, from

which it would appear that a mutual reaction takes place between the hydro-

chloric acid and the alcohol. It reacts jon vegetable colours as an acid. "Its

sp. gr. is about 0-992, and a fluid ounce yields, when decomposed by potash,

nearly 30 grains of sesquioxide of iron." (Mr. R. Phillips, Transl. oftJie Lond.
Pharm.)

Characteristics.—Its reaction on vegetable colours, its inflammability, its re-

raarkable odour, its affording chloride of silver when treated by nitrate of silver,

and its reaction, like the other ferruginous compounds (p. 698), are properties

sufficient to characterize it. It forms a brown semi-transparent jelly with muci-

lage of gum arable.

Composition.—This tincture consists of Rectified Spirit^ a small portion of

Hydrochloric Ether, Hydrochloric Acid, Sesquichloride of Iron, and a little Proto-

chloride of Iron. Unless excess of hydrochloric acid be present, sesquioxide of

iron is thrown down when the tincture is exposed to the air, owing to the iron of

the chloride attracting oxygen, and becoming sesquioxide.

59*

,^eq. Water 27
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Sesquichloride of iron has ihe following composition :

—

Iron
Chlorine

Moms.
.... 1 ...

.... n ...

Eq. Wt.

..... 28 ....

54 ...

Per Cent.

3415 ...

65«5 ...

J. Davy.

351
64-9

Sesquichloride of Iron . ... 1 ... 82 .... 100 00 ... 1000

Purity and Strength.—The commercial tincture of sesquichloride of iron

varies in its strength, owing to the varying density of the hydrochloric acid em-
ployed. Moreover, a diluted spirit is frequently substituted for rectified spirit.

These differences can only be discovered by examining the colour and specific

gravity of the tincture, as well as the quantity of oxide which it yields.

Physiological Effects.—Tincture of sesquichloride of iron is, in its local

action, one of the most powerful of the preparations of iron. It acts as an ener-

getic astringent and styptic, and in large doses as an irritant. The large quantity

of free hydrochloric acid which the tincture of the shops frequently contains, con-

tributes to increase its irritant properties; and in Dr. Christison's Treatise on
Poisons is a brief notice of a case in which an ounce and a half of this tincture

was swallowed, and death occurred in about six weeks—the symptoms during

life, and the appearances after death, being those indicative of inflammation of the

alimentary canal. When swallowed in large medicinal doses it readily disorders

the stomach. The general or constitutional effects of this preparation agree with

those of other ferruginous compounds. It appears to possess, in addition, power-

fully diuretic properties. Indeed, it would seem to exercise some specific influ-

ence over the whole of the urinary apparatus ; for on no other supposition can we
explain the remarkable effects which it sometimes produces in affections of the

kidneys, bladder, urethra, and even of the prostate gland. It colours the faeces

black, and usually constipates the bowels.

Uses.—It is sometimes, though not frequently,.used as a topical agent. Thus
it is applied as a caustic to venereal warts, and to spongy granulations. As an
astringent it is sometimes employed as a local application to ulcers attended with

a copious discharge ; or as a styptic to stop hemorrhage from numerous small

vessels.

Internally it may be employed as a tonic in any of the cases in which the other

ferruginous compounds are administered, and which I have already mentioned.

It has been especially commended in scrofula.

In various affections of the urino-genital organs it is frequently used with great

success. Thus, in retention of urine, arising from spasmodic stricture, its effects

are sometimes beneficial. It should be given in doses of ten minims every ten

minutes until benefit is obtained, which frequently does not take place until

nausea is excited. It has been used with success in this malady by Mr. Cline

[Med. Records and Researches^ Lend. 1798.); by Mr. Collins (ikZec?. and Phys.
Journ. xvi. 250.) ; by Drs. Thomas, Eberle, and Francis [Eberle's Treat, on
Mat. Med. ii. 270, 2d ed.) and by Dr. Davy (Paris's Pharmacologia^ ii. 478,

6th ed.) However, Mr. Lawrence {Lond. Med. Gaz. vi. 845.), alluding to Mr.
Cline's recommendation of it, observes, " I believe general experience has not

led others to place any very great confidence in the use of this remedy." In

gleet and leucorrhea it is sometimes serviceable. I have found it occasionally

successful, when given in conjunction with the tincture of cantharides, in the lat-

ter stage of gonorrhoea, after a variety of other remedies had failed. In passive

hemorrhage from the kidneys, uterus, and bladder, it is likewise employed with

benefit.

Administration.—The dose of it is from ten to thirty minims, gradually in-

creased to one or two drachms, and taken in some mild diluent.

Antidotes.—In a case of poisoning by it, the treatment should be the same as

for the mineral acids (see pp. 270 and 417).
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6. FER'RI AMMO'NIO-CHLO'RIDUM, L.—AMMONIO-CHLORIDE OF IRON.

[Ferrum Ammoniatum, U. S.]

History.—This compound, which was known to Basil Valentine, has had va-

rious appellations, such as Flores Sails Ammoniaci martialeSi Ferrum ammonia-
cale, or Ferrum ammoniatum.

Preparation.—In the London Pharmacopoeia it is directed to be thus pre-

pared ;

—

Take Scsquioxidc of Iron, 3iij.; Hydrochloric Acid, Oss.; Hydrochloratc of Ammonia,
Ibijss. ; Distilled Water, Oiij. Mix the pcsquioxide of iron with the hydrochloric acid in a pro-

per vessel, and digest Ihcm in a sand-bath lor two hours; afterwards add the hydrochloratc of

ammonia, first dissolved in the distilled water ; strain and evaporate the liquor. Lastly, rub what

remains to powder.

[The U. S. Pharm. directs Subcarbonate of Iron, 3iij.; Muriatic Acid,f3x.; Muriate of Am-
monia, Ibijss. ; Distilled Water, Oiv. The steps are the same as above.]

By the mutual reaction of sesquio.xide of iron and hydrochloric acid we obtain

sesquichloride of iron and water, as explained at p. 701. A small portion of pro-

tochloride of iron will be produced if any carbonate of the protoxide of iron be

mixed with the sesquioxide. By evaporating the solution thus procured with a

solution of hydrochiorate of ammonia, we obtain a mixture of these bodies.

There is no reason to believe that any chemical combination takes place.

Properties.— It is met with in the shops in the form of reddish orange-coloured

crystalline grains, having a feeble odour and a styptic saline taste. It is deliques-

cent, and is soluble in both water and alcohol.

Characteristics.—Rubbed with quicklime or caustic potash, ammonia is evolved.

Its solution affords chloride of silver when mixed with the nitrate of silver. It

reacts as a persalt of iron (see p. 690).

Composition.—It is a mechanical mixture of hydrochiorate of ammonia and

sesquichloride of iron, in the following proportions :

—

Per Cent.

Sesquichloride of Iron - 15

Hydrochiorate of Ammonia &5

Ferri Ammonio-Chloridum, P/t.£ 100

It yields about 7 per cent, of sesquioxide of iron when decomposed by an alkali

(Mr. R. Phillips).

The yellow bands sometimes found in cakes of hydrochiorate of ammonia are

probably a true chemical compound of sesquichloride of iron and hydrochiorate

of ammonia (vide p. 297).

Totally soluble in proof spirit and in water. Potash added to the solution throws down ses-

quioxide of iron ; afterwards, when added in excess, it evolves ammonia. Ph. Lond.

Physiological Effects.—It produces the general effects of the ferruginous pre-

parations; but, on account of the small and variable quantity of iron present, it

is a compound which is of little value. The hydrochiorate of ammonia, which
it contains, renders it alterative, and in large doses aperient.

Uses.—It has been employed as a deobstruent in glandular swellings, in ame-
norrhcea, and other cases where the preparations of iron are usually employed.

Administration.—It may be given in substance in doses of from four to

twelve or more grains.

TINCTURA FERRI AMMONIO-CHLORIDI, L. (Ammonio-Chloride of Iron, 3iv.;

Proof Spirit, Oj. M.)—" A fluid ounce yields by decomposition 5'8 grains of ses-

quioxide of iron." (Phillips, op, cit.) It should be expunged from the Pharma-
copoeia.
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7. FER'RI lO'DIDUM, L. E. D. (U. S.)—IODIDE OF IRON.

History.—We are indebted to Dr. A. T. Thomson for the introduction of this
substance into medicine.* To distinguish it from other compounds of iodine and
iron it is sometimes termed Protoiodide of Iron. Other names for it are loduret,
Hydriodate or lodohydrate of Iron.

Preparation.—Directions for the preparation of this compound are given
both by the London and Edinburgh Colleges.

The London College orders of Iodine, 3vj.; Iron Filings, 3ij.; Distilled Water, Oivss. Mix
the Iodine with four pints of the water, and to these add the Iron. Heat them in a sand-bath
and when it has acquired a greenish colour, pour off the liquor. Wash what remains with the
half-pint of water, boiling. Let the mixed and strained liquors evaporate at a heat not exceeding
212° in an iron vessel, that the salt may be dried. Keep it in a weli-stoppered vessel, access of
light being prevented.

[The U. S. Pharm. directs Iodine, 3ij.; Iron Filings, oj.; Water, Oiss. The same steps are to
be taken.]

The Edinburgh College orders any convenient quantity of Iodine, Iron wire, and Distilled
Water in the proportions for making solution of Iodide of Iron [see Ferri lodidi Syrupvs].
Proceed as directed for that process ; but before filtering the solution concentrate it to one-sixth
of its volume, without removing the excess of iron wire. Put the filtered liquor quickly in an
evaporating basin, along with twelve times its weight of quicklime around the basin, in some
convenient apparatus in which it may be shut accurately in a small space not communicating
with the general atmosphere. Heat the whole apparatus in a hot air-press, or otherwise, until the
water be entirely evaporated; and preserve the dry iodide in small well-closed bottles.

Fine soft iron wire employed by the Edinburgh College is to be preferred to the
iron filings used by the London College. It should be recently cleaned to free it

from all rust.

In this process one equivalent or 126 parts of iodine combine with one equiva-
lent or 28 parts of iron, and thereby form one equivalent or 154 parts of proto-

iodide of iron.

The Edinburgh College directs a considerable excess of iron to be used. The
object of this is to prevent the deposition of sesquioxide of iron (formed by the

union of part of the iron of the iodide with the oxygen of the air) during the eva-
poration of the solution of the iodide. For the same reason also, the general at-

mosphere is directed to be excluded during the evaporation, which is ordered to

be carried on over quicklime, in order that the latter may absorb the aqueous
vapour.

Properties.—By evaporation with as little contact of air as possible, solution

of iodide of iron yields green tabular crystals. (Mr. R. Phillips, Translation of
the Pharmacopoeia.) If the solution be evaporated to dryness and the residue be
moderately heated, this salt is fused, and on cooling becomes an opaque, iron-gray,

crystalline mass, with a metallic lustre.

Iodide of iron has a styptic taste. It is fusible, volatile, very deliquescent, and
very soluble in both water and alcohol. It readily attracts oxygen from the air,

and is thereby converted into a mixture of sesquioxide and sesquiodide of iron.

" A solution of protoiodide of iron dissolves iodine abundantly, becoming brown,

and possibly containing the sesquiodide Fe^ I^, but it is more likely that the iodine

is not combined, as it is sensible to the test of starch." (Kane, Elements of Che-

mistry, p. 732.)

Characteristics.—'When heated in the air it evolves violet vapours of iodine,

while the iron attracts oxygen from the air and is converted into sesquioxide. If

this be dissolved in an acid (hydrochloric, nitric, or sulphuric), the liquid reacts as

a solution of a persalt of iron (see p. 690). Alkalis throw down from it the

reddish brown sesquioxide of iron. Solution of protoiodide of iron, like that of

other protosalts of i^on, is green.

* Observat. on the Preparation and Medicinal Employment of the loduret and Hydriodate of Iron, 1834.
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C031POSIT10N.—The composition of crystallized iodide of iron is, according to

Mr. R. Phillips, as follows :

—

Atomt. Eq. Wt. Per Cent.

Iron 1 28 H
Iodine.. 1 126 «)3-3

Water 5 45 22-7

Hydrated Iodide of Iron I 199 1000

P¥RiTY.—It should be perfectly soluble in water. By exposure to the air it

forms sesquioxide and sesquiodide of iron (Cogswell, Essay on Iodine and its

Compounds^ p. 128, et seq.) : the latter is soluble, the former is" insoluble in watar.

To preserve a solution of this salt, a coil of soft iron wire is to be kept immersed

in it : this prevents the formation of sesquioxide of iron.

Emits violet vapours by heat, and sesquioxide of iron remains. When fresh prepared it is

totally soluble in water. From this solution, when kept in a badly-stoppered vessel, sesquioxide

of iron is very soon precipitated ; but with iron wire immersed in it, it may be kept clear in a

well-stoppered vessel. ¥h. Lond.
Entirely soluble in water, or nearly so; forming a greenish solution. Ph. Ed.

Physiological Effects, a. On Animals.—Three drachms of iodide of iron

were administered to a dog : vomiting and purging were produced, but in three

days the animal was well. One drachm dissolved in a drachm of water killed a

rabbit in three hours and a half, with the appearance of gradually-increasing

debility : the stomach was found congested, and its lining membrane decomposed.

Forty grains injected into the jugular vein of a dog killed the animal within twelve

hours : the symptoms were dilatation of the pupils, staggering, vomiting, and bloody

stools.*

/S. On Man.—In small and repeated doses its effects are not very obvious, save

that of blackening the stools. It sometimes sharpens the appetite and promotes

digestion. It passes out of the system in the urine, and both of its constituents

may be detected in this fluid. When it does not purge, it frequently acts as a

diuretic. In full doses, as ten grains, it on one occasion caused uneasy sensation

at the epigastrium, nausea, slight headache, copious black stool, and, in two

hours, a larger quantity of urine, containing both iron and iodine. (Dr. A. T.

Thomson, op. cit.) Its medicinal influence on the body seems to be stimulant,

tonic, and alterative or deobstruent. It possesses the combined properties of iron

and iodine.

Uses.—Iodide of iron is indicated as a tonic and resolvent in cases of debility

accompanied with a soft and relaxed condition of the solids, and paleness of the

skin. It is especially applicable in scrofulous and strumous affections of the

glandular system, in which the use both of iodine and iron is indicated.

In tabes mesenterica, and swellings of the cervical and lymphatic glands, it often

proves highly advantageous. In chlorosis, and in atonic amenorrhoea. Dr. Thom-
son found it serviceable ; and his testimony of its good effects has been supported

by that of others. Its operation must be promoted by exercise and an invigorating

diet. In a case of ancemia, without any disturbance of the uterine function, I

found it useless ; while the compound iron mixture was of essential service. In

secondary syphilis, occurring in debilitated and scrofulous subjects, it is in some
cases, according to the testimony of both Dr. Thomson and Ricord [Journ. de

Fharm. xxiii. 303.), a valuable remedy. The last-mentioned writer employed it

in the form of injection (composed of from half a drachm to a drachm of iodide

dissolved in eight ounces of water) in blennorrhcsas, and in that of lotion in vene-

real and carious ulcers. Dr. Pierquin (quoted by Dierbach, Neueste Enid, in d,

* Sesquiodide of iron is said to produce the same effects, but to be more active than the iodide {lAmd. Med.
Gaz, Juncl8, 1841).
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3Iat. Med. 2^* Ausg.) employed it internally and externally in leucorrhcea and
amenorrhoea. It has also been used in incipient cancer and in atonic dyspepsia
(Thonnson).

Administration.—The dose of it is three grains gradually increased to eight

or ten or more. Ricord has given forty grains per day. It may be exhibited in

the form of tincture or of aqueous solution, flavoured with a little tincture of orange-

peel. It must be remembered that acids, alkalis, and their carbonates, most me-
tallic salts, all vegetable astringents, and many organic solutions, decompose it.

Pierquin gave it in chocolate, Bourdeaux wine, distilled water, diluted spirit, or

made into lozenges with saffron and sugar. In leucorrhcea and amenorrhoea he

employed an ointment (composed of a drachm of iodide to an ounce of lard), by
way of friction in tlie upper part of the thighs.

FERRI lODIDI SYRUPUS, E

—

Syntp of Iodide of Iron. (Iodine, dry, 200 grs. ;

Fine Iron wire, recently cleaned, 100 grs.; White Sugar, in powder, 2'vss. ;

Distilled Water, f 3vj. Boil the iodine, iron, and wafer together in a glass ma-
trass, at first gently to avoid the expulsion of iodine vapour, afterwards briskly,

until about two fluid ounces of liquid remain. Filter this quickly, while hot,

into a matrass containing the sugar. Dissolve the sugar with a gentle heat ; and
add distilled water, if necessary, to make up six fluid ounces.—Twelve minims
contain one grain of iodide of iron.) This preparation is a very convenient form
for the exhibition of iodide of iron, as it is not so readily decomposed as an aqueous
solution of this salt.* In the Edinburgh Pharmacopceia it is described as being
" colourless, or pale green ; transparent : without sediment, even when exposed to

the air."

[An analogous preparation is the Liquor Ferri lodidi, U. S., prepared as fol-

lows : Iodine, two ounces; Iron Filings, an ounce; Prepared Honey, five fluid

ounces; Distilled Water, a suflicient quantity. Mix the Iodine with ten fluid

ounces of the Distilled Water in a porcelain or glass vessel, and gradually add
the Iron Filings, stirring constantly. Heat the mixture gently until the liquor ac-

quires a light greenish colour; then having added the Honey, continue the heat a
short time and filter. Lastly, pour Distilled Water upon the filter and allow it to

pass until the whole of the filtered liquor measures twenty fluid ounces. To be

kept in closely stopped bottles. The dose is 10 to 30 min. This formula is in ac-

cordance with the suggestion of Mr, Wm. Procter, jr.]

8. FER'RI SULPHURE'TUM, E. Z).—SULPHURET OF IRON.

Natural History.—In the mineral kingdom sulphur and iron are frequently

met with in combination. Common Iron Pyrites^ commonly termed Mundic, is

a bisulphbret of iron. White Iron Pyrites, or Cockscomb Pyrites, differs from

mundic in its specific gravity, the shape of its crystal, and its tendency to decom-
pose on exposure to the air, and thereby to furnish sulphate of iron. Magnetic
Iron Pyrites contains a less proportion of sulphur.

Preparation.—Directions for the preparation of sulphuret of iron are given

in both the Edinburgh and Dublin Pharmacopoeias.

The Edinburgh College states that " the best sulphuret of iron is made by heating the iron

rod to a full white heat in a forge, and rubbing it with a roll of sulphur over a deep vessel filled

with water, to receive the fused globules of sulphuret which form. An inferior sort, good enough,

however, for pharmaceutic purposes, is obtained by healing one part of sublimed sulphur and

three of iron filings in a crucible in common fire till the mixture begins to glow, and then re-

moving the crucible and covering it, until the action, which at first increases considerably, shall

conae to an end."

» For some observations on the chemical proparties of Syrup of Iodide of Iron, gee Wackenroder in the

Pharmaceutisches Central-Blattfur 1839, S. 628. See also some remarks on loduretum Ferri Saccharatum, by

Kerner, in Berlinisckea Jahrbuchfur die Pharmacie, Bd. xlii. S. 212, 1839.



4^ "^TLPHURET OP IHOW. 707

The Dublin College directs, that a rod of iron should be exposed to tho strongest heat of a

forge, until it becomes white hot, and, when taken from tho fire, let it instantly l^ applied to a

solid mass of sulphur. Let the sulpljurct of iron be received in water; and, when separated from

the sulphur and dried, let it be preserved in closed vessels.

The sulphur and iron enter into combination, and fornr) sulphuret of iron.

Properties.—The appearance of sulphuret of iron varies somewhat according

to the mode of procuring it. If properly prepared it gives out abundance of sul-

phuretted hydrogen gas, when mi.xed with either diluted sulphuric or muriatic

acid, while a ferruginous solution is obtained.

Composition.—Its composition is liable to some variation. The best is a pro-

tosulphuret of iron, and consists of 1 equivalent or 10 parts of sulphur, combined
with 1 equivalent or 28 parts of iron. Sometimes, however, a compound con-

taining a larger proportion of sulphur is found.

Uses.— It is employed as the source of sulphuretted hydrogen (see p. 420).

9. FER'RI FER'RO-SESQUICYAN'IDUM.—FERRO-SESQUICYANIDE OF IRON.

(Ferri Percyanidum, £.— Ferri Cyanuretum, U.)—[Ferri Ferrocyanuretum, U. S.]

History.—This compound was accidentally discovered at the commencement
of the last century by Diesbach and Dippel. It was termed Prussian or Berlin
Blue [CcBruleum Borussicum seu Berolinense). It is sometimes termed Ferro-

prussiate of Iron.

Preparation.—It is sometimes prepared by mi.xing a solution of persulphate

or perchloride of iron with a solution of ferrocyanide of potassium.

[To obtain Pure Ferrocyanuret of Iron, the U. S. Pharmacopceia directs, to

take Sulphate of Iron, four ounces ; Sulphuric Acid, three fluid drachms and
a half; Nitric Acid, six fluid drachms, or a sufficient quantity ; Ferrocyanuret of

Potassium, four ounces and a half; Water, two pints. Dissolve the Sulphate of

Iron in a pint of the Water, and having added the Sulphuric Acid, boil the solu-

tion. Pour into it the Nitric Acid, in small portions, boiling the liquid for a
minute or two after each addition, until it no longer produces a dark colour ; then

allow the liquor to cool. Dissolve the Ferrocyanuret of Potassium in the remain-

der of the Water, and add this solution gradually to the first liquid, agitating the

mixture after each addition, then pour it upon a filter, wash the precipitate with

boiling water until the washings pass tasteless. Lastly, dry it and rub it into

powder.]

In commerce it is procured by adding a mixture of two parts of alum and one
of sulphate of iron to an impure solution of ferrocyanide of potassium (called

blood-lye or lixivium sanguinis). A dingy-green precipitate falls, which, by
repeated washing with very dilute hydrochloric acid, and exposure to the air, be-

comes gradually of a deep blue. It is then collected and drained on a cloth, and
afterwards dried.

By the reaction of ferrocyanide of potassium on sulphate of the protoxide of
iron, sulphate of potash is formed in solution, and a white precipitate subsides,

which, by exposure to the air, becomes blue (see p. 710). Ferrocyanide of po-

tassium, with sulphate of the sesquioxide of iron, forms sulphate of potash and
ferro-sesquicyanide of iron. Commercial Prussian blue contains alumina, (de-

rived from the alum,) and usually some sesquioxide of iron.

The following diagram illustrates the reaction of ferrocyanide of potassium on
sulphate of the sesquioxide of iron :

—

MATERIALS. COMPOSITION. PRODDCTB.

4 Pn SpsniiisulDh ^ ® "?• Sulphuric Acid 240^ _^6 eq. Sulphate of

Trn^ jm^ 4 eg. Sesquioxide J C eg. Oxyg. 48—76 eq. Potash . . 288^-^ Potash 528"°^ *""
< of Iron \m\Aeq. Iron.. \\^

3 eq. Ferrocy- ( 6 eq. Cyanide of \
6 eq. PoVm. 240\

anide of Po- < Potassium = 396 \ 6 eq. Cyan. 156—^6 eq. Sesq. Iron 268

tassiuin 558 ( 3 ey. Cyanide of Iron 162 IliiSsfcl eq. Ferroses-

1)58 958

quicy'de Iron. 430

958
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Properties.—Prussian blue occurs in masses of a rich dark blue colour. It

is tasteless and inodorous. When broken it has a copper or bronze tint, somewhat
like that of indigo, but which is distinguished from that of the latter by its being
removed by rubbing with the nail. It is insoluble in water, alcohol, and the di-

luted mineral acids. Strong sulphuric acid forms with it a white pasty mass, from
which water again separates Prussian blue. Both nitric acid and chlorine decom-
pose it. Hydrochloric acid abstracts part of its iron.

Characteristics,—Its coloqr and copper tint above described form part of its

characteristics. Boiled with water and binoxide of mercury it yields bicyanide

of mercury (see p. 639). Boiled with solution of potash it forms ferrocyanide of
potassium. Heated in a retort it yields water, hydrocyanate of ammonia, then

carbonate of ammonia, and leaves a black, carbonaceous, and ferruginous mass.

The blue precipitate which falls when red prussiate of potash is added to a protosalt of iron,

is called Turnbull's Blue. It consists of 5 eq. Iron and 6 eq. Cyanogen ; or 3 eq. Protocyanide
of Iron and 2 eq. Sesquicyanide of Iron. Liebig calls it Ferridcyanide of Iron. It is distin-

guished from Prussian blue by the circumstance, that when boiled in a solution of yellow prus-
siate of potash, it affords red prussiate of potash, which dissolves, and a gray insoluble residue
of ferrocyanide of iron and ferrocyanide of potassium.

Basic Prussian Blue, or the Basic Sesquiferrocyanide of Iron, is a compound of 1 eq. Prus-
sian Blue and two equivalents of Sesquioxide of Iron. It is soluble in water. It is formed by
exposing ferrocyanide of potassium and iron (t!ie bluish white precipitate formed when yellow
prussiate of potash is added to a protosalt of iron) to the air. Oxygen is absorbed, and two
products are obtained, viz. Basic Prussian Blue and Yellow Prussiate of Potash. 2 eqs. of Fer-
rocyanide of Potassium and Iron (Fe'° Cy"^ K"), with 3 eqs. Oxygen (O^), yield 1 eq. Yellow
Prussiate of Potash (Fe Cy^ K'), I eq. Prussian Blue (Fe'' Cy®), and 2 eqs. Sesquioxide of Iron
(Fe' O^).

Composition.—The following is the composition of pure and anhydrous Prus-

sian blue :

—

Iron 7 .

Cyanogen 9 ,

Ferrosesquicyanide of Iron.. 1 430 1000 1 .... 430 .... 1000

Prussian blue appears to contain also the elements of water, of which it cannot

be deprived without the destruction of the compound.
Purity.—Prussian blue of commerce usually contains alumina and sesquioxide

of iron. These may be detected by boiling the suspected compound with diluted

hydrochloric acid, which dissolves both the impurities. Caustic ammonia added

to the filtered solution throws down the impurities; excess of the alkali will redis-

solve the alumina.

It is pure if, after being boiled with dilute hydrochloric acid, ammonia throws down nothing

from the filtered solution. Ph. Lond.

Physiological Effects, a. On Animals.—Coullon gave it to dogs and spar-

rows without killing them ; and Schubarth states that the only effect produced on

a dog by two drachms was dejection. (Wibmer, Wirk. d. Arzneim. ii. 356.)

/3. On Man.—Its effects on man are not very obvious. It is reputed alterative,

tonic, and febrifuge. Sachs {Handwdrt. d. prakt. Arzneim. ii. 557.) calls it a
resolvent tonic.

Uses.—It has been recommended by Dr. Zollickoffer* as a more certain,

prompt, and efficacious remedy for intermitting and remitting fevers than cin-

chona ; and particularly adapted for children, on account of its insipidity and
smallness of dose. It may be administered during the paroxysm as well as in

the intermission, and does not disagree with the most irritable stomach. Ho-
sack," Eberle (Mat. Med, i. 233.), and others, have borne testimony to its good

» Treatise on the Use <f Prussian Blue in Intermitting and Remitting Fevers, Maryland, 1822.

• JVew York Medical and Physiological Journal, 1823, quoted by Richter, jIu^. Jlnneim.

Eg. Wl. Per Cent. Atoms. Eq. Wt. Per Cent.

. 196 . • • • 45-5 i „_ ( Protocyanide of Iron 3 .

... 54-5
i

°'
1 Sesquicyanide ofIron 4 .

... 162 .... 37-8
. 234 . ... 208 .... 62-2
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effects. Subsequently, Zollickoffer found it useful in dysentery. Kirkhoff

(Froriep's Notizen^ Bd. xvij. 340.) used it for nnany years in epilepsy, with the

best results, having cured sonrie cases of several years' standing. It has also

been employed by Dr. Bridges, of Philadelphia {TJiiilcd States Dispeiisatory.)^

in a case of severe and protracted facial neuralgia, with very considerable relief.

Lastly, it has been used in the form of ointment, as an application to foul ulcers.

In pharmacy it is employed in the manufacture of bicyanide of mercury.

Administration.—The dose of commercial Prussian blue is from four to six

or more grains every four hours. The ointment above referred to may be pre-

pared with a drachm of Prussian blue and an ounce of lard.

10. POTAS'SII FERROCYAN'IDUM, L. £.—FERROCYANIDE OF POTASSIUM.

[Potassii Ferrocyanuretum, U. S.]

History.—This salt was accidentally discovered at the commencement of the

last century. It has had a variety of appellations, such as Prussiate of PotasJi,

Ferroprussiate of Potash^ and Ferrocyanate of Potash.

Preparation.—The usual method of obtaining it is the following :—" Into an

egg-shaped iron pot, brought to moderate ignition, project a mixture of good

pearl ash and dry animal matters, of which hoofs and horns are the best, in the

proportion of two parts of the former to five of the latter. Stir them well with

a flat iron paddle. The mixture, as it calcines, will gradually assume a pasty

form, during which transition it must be tossed about with much manual labour

and dexterity. When the conversion into a chemical compound is seen to be

completed by the cessation of the foetid animal vapours, remove the pasty mass

with an iron ladle. If this be thrown, while hot, into water, some of the Prussic

acid will be converted into ammonia, and of course the usual product diminished.

Allow it to cool, dissolve it in water, clarify the solution by filtration or subsi-

dence, evaporate, and, on cooling, yellow crystals of the ferroprussiate of potash

will form. Separate these, redissolve them in hot water, and by allowing the so-

lution to cool very slowly, larger and very regular crystals may be had." (Ure's

Dictionary of CJiemistry
,)

" Mr. Charles Mackintosh, of Glasgow, who is one of the largest manufac-

turers of this salt, informs me that the animal matters employed as the source of

cyanogen are chiefly chips of horns, animal hoofs, woollen rags, and the sub-

stance called greaves^ which is the refuse of tallow-melters, and consists chiefly

of cellular membrane from which the fat has been expressed : these are burned,

and in fact fused at a very high heat with potash, to form what is called prussiate

cake; this, when cold, is lixiviated with water, and the evaporated solution yields

a first crop of very impure ferroprussiate; it is redissolved, and the second crys-

tallization is allowed to go on very slowly, it being at least a fortnight before the

contents of the coolers are disturbed. The iron requisite to the constitution of

this salt is derived from the iron pots and stirrers used in the operation, or, if re-

quisite, iron filings are added" (Brande).

The following explanation of the theory of this process is from Liebig.' When animal sub-

stances containing carbon and nitrogen are fused with potash at a red heat, the potassium is

reduced by the carbon, and forms by its reaction on the other ingredients cyanuret of potas-

sium. The fused mass at a red heat contains no ferrocyanogen, but iron and carburet of iron

in the form of a suspended powder. When it is lixiviated with cold water and immediately

evaporated, it furnishes no ferrocyanuret; but when the solution is gently heated fjr several

hours in the contact of air, oxygen is absorbed, it acquires a yellow colour, and now contains

much ferrocyanuret of potassium. This explains why a solution of cyanuret of potassium in

pure water and in the presence of finely-divided metallic iron, absorbs the oxygen of the air

in passing into the state of oxide of potassium and dissolving the metal ; the potassium of the

cyanuret, in yielding to the iron the cyanogen with which it was combined, and so forming

' See Phil. Mag. for June, 1841 ; also, Proceedings of the Chemical Society, p. 5.

VOL. I. 60
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cyannret of iron, enables it to combine with the remaining undecomposed cyanuret of potassium,

to form the ferrocyanuret of potassium. In close vessels, the solution of iron by cyanuret of

potassium evolves hydrogen. The fused mass also contains free potassa, which, by being boiled

with the cyanuret of potassium, decomposes it into formiate of potassa and ammonia. When
animal substances are fused in open vessels with potassa, cyanate of potassa is formed, which is

decomposed by boiling into ammonia and bicarbonate of potassa; the quantity of ammonia formed
being in proportion to the loss of cyanuret of potassium.

The best way of converting the whole of the cyannret into ferrocyanuret of potassium, is to

treat one-third of a cold solution of the raw mass with protosulphate of iron, as long as a preci-

pitnte falls, and then to add the remaining two-thirds of the solution, and heat the whole to the

boiling point : the solution may then be evaporated without decomposition, and the sulphate of

potassa is easily separated by crystallization from the ferrocyanuret. The original solution of

the fused mass generally contains sulphuret and sulphocyanuret of potassium, and formiate and
carbonate of potassa, which remain in the mother liquor (Brande).

Mr. L. Thompson has observed that cyanuret of potassium is abundantly formed

when an ignited mixture of coke or charcoal, carbonate of potassa, and iron filings,

is exposed to the action of the air. In that process he says the potassa is decom-

posed by the iron, and that the evolved potassium combines with the carbon, and

also with the nitrogen of the atmosphere ; and that the cyanuret of potassium

results from this action. He proposes to apply the process to the manufacture of

Prussian blue. (Brande, Trans. Soc. Arts^ iii. 24.)

Properties.—This salt crystallizes in large, beautiful, lemon-yellow, transpa-

rent, permanent, inodorous, tabular crystals, whose form is the octohedron with a

square base, usually more or less truncated.

Fig. 98. Fig. 99.

Truncated octohedron of ferrocyanide Octohedron (primary form) of ftrrocyanide

of potassium. of potassium.

They have a peculiar toughness or flexibility, somewhat analogous to selenite.

Their sp. gr. is 1-832. They have a sweetish, yet somewhat bitter, saline taste.

They are insoluble in alcohol, but dissolve readily in both hot and cold water.

"When moderately heated, they evolve about 13 per cent, of water of crystalliza-

tion, and are converted into a white friable powder (anhydrous ferrocyanide of

potassium). When heated to redness in contact with air, the cyanide of iron of

the salt is decomposed, and the residuum consists of cyanide of potassium, oxide

of iron, and carbon ; by a more continued heat, hydrocyanic acid and ammonia
are evolved, while the residue consists of sesquioxide of iron and carbonate of
potash.

Characteristics.—A solution of this salt throws down, with the protosalts of

iron, a white precipitate (ferrocyanide ofpotassium and iron\ which, by exposure
to the air, becomes blue [Basic Prussian Blue), With the persalts of iron, it

forms a deep blue (Prussian Blue) ; with the salts of copper a deep brown (Ferro-

cyanide of Copper) ; and with those of lead a white precipitate (Ferrocyanide of
Lead). Heated with dilute sulphuricf acid, hydrocyanic acid is evolved, and a
white precipitate formed, which, by exposure to the air, becomes blue. Hydro-
sulphuric acid, the sulphurets, alkalis, or tincture of galls, give no precipitate with
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a solution of this salt; showing that the iron which it contains is in some remark-

able state of combination. If a solution of the ferrocyanide of potassium be boiled

with binoxide of mercury, bicyanide of mercury is formed in solution, and a mix-

ture of sesquioxide and cyanide of iron is precipitated. The presence of potassium

is best shown by calcining the salt, and detecting potash by* the usual tests in the

residuum. If chlorine be passed through a solution of ferrocyanide of potassium,

it abstracts one equivalent of potassium from every two equivalents of the ferro-

cyanide, by which one equivalent of the ferrosesquicyanide of potassium (Red
Prussiate of Potash) is formed in solution, and by evaporation this salt may be

obtained in the form of red crystals, which throw down a blue precipitate {Turn-

hulVs Blue^ see p. 708) with the protosalts of iron, but occasion no change with

the persalts of iron.

Composition.—Crystallized ferrocyanide of potassium has the following com-

position :

—

Atoms. Eg. Wt. Per Cent.[ Or, Atoms. Eg. Wt. Per Cent

Cyanogen 3 78 36620 Cyanide of Iron 1 54 25-35

Iron 1 28 13145 Cyanide of Potassium. .2 132 61-97

Pniassium 2 80 37-560 Water 3 27 1267
Water 3 27 12-675 1

Crystard Ferrocyanide . i

- - —
1 1 213 99-99Potassium 1 213 100000

Totally dissolved by water. A gentle heat evaporates 12*6 parts from 100 parts. It slightly

[if at all] alters the colour of turmeric. What it throws down from the preparation of sesqui-

oxide of iron is blue, and that from the preparations of zinc is while. When burnt, the residue

dissolved by hydrochloric acid is again thrown down by ammonia; 18-7 parts of sesquioxide of

iron are yielded by 100 parts. Ph. Lond.

Physiological Effects, a. On Animals.—Schubarth (Wibmer, Wirk. d.

Arz7ieim.) gave two drachms to one dog, and half an ounce to another, without

observing any injurious consequences. Callies (Wibmer, op. oil.., also Christison's

Treat, on Poisons.) found the commercial ferrocyanide of potassium slightly poi-

sonous, but when prepared with care, he remarked that several ounces might be

given with impunity. These and other experiments show that this salt possesses

very little activity. The rapidity with which it is absorbed and gets into the

secretions, as the urine, is most remarkable. Westrumb (Miiller's Physiology,

by Baly, i. 247.) recognised it in the urine, in from two Jo ten minutes after it was

taken into the stomach. Hering [Lond. Med. Gaz. iv. 250.) has shown the

amazing rapidity with which it traverses the body when it once gets into the

blood. Thus, when it was placed in one jugular vein of a horse, he recognised it

in the opposite one in from twenty to thirty seconds.

/S. On Man.— It has no great influence on man. D'Arcet swallowed half a

pound of a solution of this salt, prepared as a test, without any ill effects. (Merat

and De Lens, Diet. Mat. Med. ii. 532.) " Similar results," observes Dr. Chris-

tison (^Treatise, p. 699.), " were obtained previously, with smaller doses, by Wol-

laston, Marcet, Emmert, as well as afterwards by Dr. Macneven and Schubarth,

who found that a drachm or even two drachms might be taken with impunity by

man and the lower animals."

Dr. Smart {Amer. Journ. of Med. Sciences, xv. 362.), however, regards it as

possessed of some activity. He asserts that its primary action is that of a sedative,

softening and diminishing the fulness and frequency of the pulse, and allaying pain

and irritation. In a healthy person, he says, a full dose will often reduce the

number of pulsations ten beats in a minute, in a few minutes after being taken ; and

in a diseased state of the system, accompanied with increased arterial action, the

sedative effects are much more striking. Occasionally also it acts as a diaphoretic

(in cases accompanied with excessive vascular action and increased heat of skin)

and astringent, as seen in its power of diminishing excessive discharges. In some

cases, he says, it caused ptyalism, with redness, swelling, and tenderness of the
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gums, but unaccompanied with swelling of the salivary glands or fGetor. An over-

dose, he tells us, occasions vertigo, coldness, and numbness, with a sense of gas-

tric sinking ; sometimes universal tremors, as in an ague fit. Farther evidence,

however, is required to confirm these statements, which do not accord with the

observations before reported.

Uses.—Hitherto it has rarely been employed in medicine. Dr. Smart employed
it as a sedative in diseases of increased action of the vascular system and morbid
sensibility of the nerves, as in erysipelas, to allay pain, in cephalalgia, inflamma-

tion of the brain, in chronic bronchitis, &c. In the last-mentioned disease it

lessened the frequency of pulse, the sweating, the cough, and the dyspncea. As
an anodyne, he gave it in neuralgia. In hooping-cough he speaks highly of it.

As an astringent, he administered it to check colliquative sweating in chronic

bronchitis and phthisis, to diminish leucorrhcEal discharges, and to allay diarrhoea.

Rau (Dierbach, Neueste Entd. in d. Mat. Med. i. 371. 1837.) employed it in

calculous complaints.

Administration.—The dose, according to Dr. Smart, is from ten to fifteen

grains, given in the form of solution every four or six hours. Rau gave as much
as forty grains at a dose, and I have no doubt that very much larger doses may
be given with safety.

11. FER'RI SULPHAS, L. E.D. [U. S.]—SULPHATE OF IRON.

History.—Sulphate of iron is one of the substances which Pliny [Hist. Nat.

xxxiv. 32.) termed Chalcanthum. This is evident from the circumstance of his

statement that the Romans called it Atramentum Satorium or Slioemalcer''s Black.

It is frequently termed Copperas^ and in consequence has been sometimes con-

founded with the salts of copper (Dr. C\imm\n, Lond. Med. Gaz.x\x. 40.) : Green
Vitriol {Vitriohcm Viride), Vitriol of Mars [Vitriolum Martis), Salt of Mars
[Sal Martis), Vitriolated Iron [Ferrum Vitriolatuni)^ are other names by which

it is known.

Natural History.—It is found dissolved in some mineral waters, {sulphated

clialybeates, vide p. 257),'as those of the Hartfell Spa, Scotland. In the aluminous

chalybeate waters it is associated with sulphate of alumina; as in the water of

Sand Rock, Isle of Wight. The strong Moffat chalybeate, and Vicar's Brig chaly-

beate, contain the sulphate of the sesquioxide of iron. Sulphate of iron is also

found in the waters of several copper mines.

Sulphate of the protoxide of iron is rarely met native in the crystallized state.

It occurs, however, in Rammelsberg mine, near Goslar; at Schwartzenburg, in

Saxony ; at Hurlet, near Paisley ; and in New England. (Phillip's Mineralogy,

by Allan.)

Dr. Thomson [Outlines of Mineralogy^ vol. i.) has described two native sul-

phates of the sesquioxide of iron, and an aluminous protosulphate.

Preparation.—Sulphate of the protoxide of iron is prepared by dissolving clean

unoxidized iron in diluted sulphuric acid.

The London College orders, of Iron Filings, 3viij.; Sulphuric Acid, 3xiv.; Water, Oiv. Mix
the Sulphuric Acid wilh the Water, and add the Iron to them ; then apply heat, and when bubbles

have ceased to escape, strain the liquor, and set it aside that crystals may be formed. Evaporate

the liquor poured off, that it may again yield crystals. Dry them all.

The Edinburgh College observes, that if the Sulphate of Iron of commerce be not in transparent

green crystals, without efflorescence, dissolve it in its own weight of boiling water, acidulated

with a little sulphuric acid ; filter, and set the solution aside to crystallize. Preserve the crystals

in well-closed bottles.

The Dublin College orders, of Iron Wire, /our pa r<s ; Sulphuric Acid, seven parts ; Water,
sixty parts.
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[The U. S. Pharm. directs Iron Wire cut into pieces, twelve ounces ; Sulphuric Acid, eighteen
ounces ; Water, a gallon. The subsequent steps arc essentially the same as above.]

In this process an equivalent or 28 parts of iron decomposes one equivalent or

9 parts of water, combining with an equivalent or 8 parts of oxygen, and setting

free an equivalent or 1 part of hydrogen, which escapes in the gaseous form.

The equivalent or 36 parts of protoxide iron, thus formed, combines with an equi-

valent or 40 parts of sulphuric acid, to form an equivalent or 76 parts of sulphate

of iron.

MATERIALS. PRODCCTP.

leq. Water ^\\Z' 'ozvX'' ll
1 eq. Hydrogen

1

leq.Iro„ ...........
28.'. '.^'. ?^^'^":: '

J
•
eq. Protoxide Iron 36

1 eq. Sulphuric Acid 40—— ^-—:=*.l eq. Sulphate of Iron 7G

The Common Green Vitriol, or Copj^eras of the shops, is prepared by exposing

heaps of moistened iron pyrites (bisulphuret of iron) to the air for several months.

In some places the ore is previously roasted. The moistening is effected by rain

or by manual labour. The pyrites attracts oxygen, and is converted into a super-

sulphate of iron,. which is dissolved out by lixiviation ; and to the solution thus

obtained old iron is added to saturate the free acid. It is then concentrated in

leaden boilers, and run off into large vessels (lined with lead) to crystallize.

Properties.—Sulphate of the protoxide of iron crystallizes in transparent pale

bluish green crystals, the form of which is the oblique rhombic

Fig. 100. prism. Their sp. gr. is 1*82. They have an acid, styptic

taste, and redden litmus. By exposure to the air oxygen is

absorbed, and they acquire, first, a yellowish and darker green

tint, then slightly effloresce, and become covered with a yel-

low crust, which subsequently changes to brownish {sulphate

of the sesquioxide of iro7i). When healed the crystals under-

go the watery fusion, give out water, and become white and
pulverulent: at an intense heat they are deprived of their acid.

They are soluble in water, but insoluble in alcohol. They re-

quire two parts of cold, and three-fourths of their weight of
Crystal of Sulphate boiling water, to dissolve them. The solution has a bluish

0/ 'on.
green colour, but by exposure to the air it attracts oxygen, be-

comes reddish yellow, and deposits a tetrasulphate of the sesquioxide of iron.

Characteristics.—It is known to be a sulphate by chloride of barium (see p.

414). Binoxide of nitrogen communicates a deep olive colour to a solution of this

salt (vide p. 274). Ferrocyanide of potassium causes a white precipitate {^ferro-

cyanide of potassium and iron, see p. 710), which, by exposure to the air, be-

comes blue [Basic Prussian Blue). U any sesquioxide be present, a bluish pre-

cipitate [Prussian Blue) is obtained. Alkalis throw down the greenish white

hydrated protoxide of iron.

Composition.—The composition of this salt is as follows:

—

1 ...

Eq. m.
.... 36 ...

.... 40 .

.

Per Cent.

25-9 ...

.... 28-8 ....

... 45-3 ...

Berzelius.

.... 25-7 ...

.... 28-9 ....

.... 45-4 ....

Tliemson

.... 26-7
. 28'3Sulnhuric Acid . . .. 1 ...

Water .... 63 ... .... 450

Crystallized Sulphate of the ? , ,„q .^^n
Protoxide of Iron i*

"^ ^"""

Pdrity.—This salt is frequently mixed with sulphate of the sesquioxide : this

may be known by the yellowish green colour of the crystals, and by the blue

colour produced on the addition of ferrocyanide of potassium.

Colour bluish green ; dissolved by water. Iron put into the solution does not precipitate cop-

per. Ph. Land.

Pale bluish green crystals, with little or no efflorescence. Ph. Edinh.

60*
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The Common Green Vitriol, or Copperas of the shops, is a mixture of tlie

sulphates of the protoxide and sesquioxide of iron. It sometimes contains copper,

which may be recognised by immersing a clean iron spatula in a solution of it

;

the iron becomes encrusted with copper: or it may be detected by adding excess

of caustic ammonia, and filtering the liquor. If copper be present, the liquor will

have an azure blue lint. The ammoniacal liquor should yield, by evaporation, no
fixed residuum.

Physiological Effects, a. On Vegetables.—Sir H. Davy {^Agricult. Ckem.
4th edit. 186.) ascribes the sterility of a soil to the presence of sulphate of iron.

/S. On Animals.—C. G. Gmelin {Vers. u. d. Wirk. &c. 84.) found that two
drachms of sulphate of iron given to a dog caused vomiting only ; that forty

grains had no effect on a rabbit ; and that twenty grains, thrown into the jugular

vein of a dog, produced no effect. Dr. Smith (quoted by Wibmer and by Chris-

tison.), however, found that two drachms proved fatal to a dog when taken into

the stomach or applied to a wound. Orfila [Toxicol. Gen.) obtained similar re-

sults. The effects were local inflammation and a specific affection of the stomach
and rectum. According to Weinhold (quoted by Richler, Ausf. Arzneim. v. 55.),

the spleen of animals fed with it becomes remarkably small and compact.

y. On Man.—This salt acts locally as a powerful astringent, and, when em-
ployed in a concentrated form, as an irritant. The latter effect depends on its

chemical action on the organic constituents (albumen, &c.) of the tissues. The
remote efll:?cts of sulphate of iron are analogous to those of other ferruginous

compounds, and which have been already described.

Swallowed in small doses it has an astringent operation on the gastro-intestinal

mucous membrane, and thereby diminishes the quantity of fluids secreted or ex-

haled : hence its continued use causes constipation. It blackens the stools like

other compounds of iron. It becomes absorbed, and operates on the system as a

tonic, stimulant, emmenagogue, and astringent. Li large medicinal doses it

readily excites pain, heat, or other uneasiness at the pit of the stomach, and not

unfrequently causes nausea and vomiting : this is especially the case in irritable

conditions of this viscus. In excessive doses it operates as an irritant poison. A
girl took, as as emmenagogue, an ounce of it in beer, and was seized, in conse-

quence, with colic pains, constant vomiting and purging for seven hours. Muci-

laginous and oily drinks soon cured her. (Christison, from Rust's Magazin,
xxi. 247.)

Uses.—Sulphate of iron is to be preferred to other ferruginous compounds
where there is great relaxation of the solid parts with immoderate discharges.

Where the long-continued use of ferruginous compounds is required, it is less

adapted for administration than some other preparations of iron, on account of its

local action on the alimentary canal.

It is employed in lump, powder, or solution, as a styptic, to check hemorrhage

from numerous small vessels. A solution of it is applied to ulcerated surfaces, and
to mucous membranes, to diminish profuse discharges ; as in chronic ophthalmia,

leucorrhoea, and gleet.

Internally it is administered in passive hemorrhages, on account of its supposed

astringent influence over the system generally : also in immoderate secretion and
exhalation ; as in humid asthma, chronic mucous catarrh, old dysenteric affec-

tions, colliquative sweating, diabetes, leucorrhoea, gleet, &;c. In intermittents it has

been employed as a tonic. It has also been found serviceable against tape-worm.

Its other uses are the same as the ferruginous compounds before mentioned.

Administration.—The dose of it is from one to five grains, in the form of a

pill. If given in solution the water should be recently boiled, to expel the atmo-

spheric air dissolved in it ; the oxygen of which converts this salt into a persul-

phate. For local purposes, solutions of it are employed of various strengths, ac-

cording to circumstances. In chronic ophthalmia we may use one or two grains

to an ounce of water : as an injection in gleet, from four to ten grains.
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1. FERRl SULPHAS EXSICCATUM, E. ; Dried Sulphate of Iron.—(Expose any
convenient quanliiy of Sulphate of Iron to a moderate heat in a porcelain or

earthenware vessel, not glazed with lead, till it is converted into a dry grayish

white mass, which is to be reduced to powder.)—By exposure to a moderate heat

the crystals lose fths of their water of crystallization ; so thai 85 grains of dried

sulphate are equivalent to 139 grs. of the crystallized sulphate; or 3 grains are

equal to 4j^j grs. of the crystals. The dried sulphate is used in the following

preparation.

t mUM FERRI SULPIIATIS, E.; Pills of Sulphate of Iron.—(Dried sulphate

of Iron, two parts ; Extract of Taraxacum, five parts ; Conserve of Red Roses,

two parts ; Liquorice-root powder, three parts. Beat them together into a proper

mass, which is to be divided into five-grain pills.)—Each pill should contain f of

a grain of dried sulphate of iron.—Dose, one to three pills.

12. FERRI CAR'BONAS.—CARBONATE OF IRON.

History.—This compound must not be confounded with the sesquioxide of

iron, which is frequently but improperly termed carbonate of iron (see p. 696).

Natural History.—It occurs native in the crystallized state, constituting the

mineral called Spathose Iron. It is also found in the carbonated chalybeate

ivaters (see p. 256).

Preparation.—It is prepared by adding a solution of an alkaline carbonate to

a solution of a protosalt (as the sulphate) of iron, the atmospheric air being care-

fully excluded. The carbonate of the protoxide of iron is precipitated. When
we attempt to collect and dry it, decomposition takes place ; oxygen of the air is

absorbed, carbonic acid escapes, and sesquioxide of iron remains (see Fe7-ri Ses-

quioxydum, p. 696). Hence when employed in medicine it must be prepared

extemporaneously.

Properties.—Native protocarbonate of iron is yellow : the primary form of

its crystals is the obtuse rhombohedron. Carbonate of iron prepared as above

directed is a white precipitate, which by exposure to the air becomes at first

greenish, then brown (sesquioxide). It is insoluble in water, but dissolves in sul-

phuric or hydrochloric acid with effervescence. It also readily dissolves in car-

bonic acid water : the acidulo-cJialybeate waters are natural solutions of this kind

(see pp. 256 and 258).

Characteristics.—It dissolves in diluted sulphuric acid with effervescence. The
solution possesses the before-mentioned properties of the ferruginous solutions (see

p. 691).

Composition.—Carbonate of the protoxide of iron is thus composed :

—

Protoxide of Iron..
Carbonic Acid. . .

.

Atoms.

.. 1

Eq. Wt.

36
22

Per Cent.

62
38

Stromeyer.

59-0276
. 380352

Carbonate of Iron. .. 1 58 100 97-6628

Physiological Effects and Uses.—It is one of the most valuable of the ferru-

ginous compounds, on account of the facility with which it dissolves in the fluids

of the stomach, and becomes absorbed. Its local effects are very mild.

Its uses are those of chalybeates in general, and which have been before men-
tioned.

1. FERRI CARBONAS SACCHARATUM, E. Saccharine Carbonate of Iron. (Sulphate

of Iron, 3iv. ; Carbonate of Soda, gv. ; Pure Sugar, gij. ; Water, Oiv. Dissolve

the sulphate and carbonate each in two pints of the water ; add the solutions

and mix them ; collect the precipitate on a cloth filter, and immediately wash
it with cold water, squeeze out as much of the water as possible, and with-

out delay triturate the pulp which remains with the sugar previously in fine
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powder. Dry the mixture at a temperature not much above 120°.)—Dr. Becker,

of Miihlhausen, suggested this compound. His idea was carried out by Klauer ;^

and hence this preparation is known on the continent as Klauer's Ferrum Car-
honicum Saccharatum, The sugar checks, though it does not completely pre-

vent, the farther oxidation of the iron. This preparation is a greenish powder,-

composed of sesquiozide of iron^ sugar, and carbonic acid, with some sesqui-

oxide of iron. Its characters are, according to the Edinburgh College, as fol-

lows :

—

Colour grayish-green ; easily soluble in muriatic acid, with brisk effervescence.

It may be given in doses of from five to ten grains.

[This preparation is similar to the Pilulce Ferri Carbonatis of the U. S. Phar-

macopoeia. YalleVs ferruginous pills. To make them, take Sulphate of Iron,

3iv. ; Carbonate of Soda, 3v. ; Clarified Honey, 3'jss. ; Syrup, Boiling Water,

each a sufficient quantity. Dissolve the Sulphate of Iron and Carbonate of Soda
each in a pint of the Water, and to each solution add a fluid ounce of syrup ; then

mix the two solutions in a bottle just large enough to contain them, close it accu-

rately with a stopper, and set it by that the Carbonate of Iron may subside. Pour
oflT the supernatant liquid, and having washed the precipitate with warm water,

sweetened with syrup in the proportion of a fluid ounce of the latter to a pint of

the former, until the washings no longer have a saline taste, place it upon a flan-

nel cloth and express as much of the water as possible ; then immediately mix it

with the Honey. Lastly, heat the mixture, by means of a water-bath, until it at-

tains a pilular consistence. Dose the same.]

% MISTURA FERRI COMPOSITA, L. F.. D. (U. S.); Compound Mixture of Iron

;

GrifUJi's Mixture. (Myrrh, powdered, 3ij. ; Carbonate of Potash, 3j. ; Rose
Water, fgxviij.; Sulphate of Iron, powdered, 9ijss. ; Spirit of Nutmeg, f 3j.

;

Sugar, 3ij. Rub together the Myrrh with the Spirit of Nutmeg and the Carbonate

of Potash ; and to these, while rubbing, add first the Rose Water with the Sugar,

then the Sulphate of Iron. Put the mixture immediately into a proper glass ves-

sel, and stop it. L. The processes of the Edinburgh and Dublin Colleges are

essentially the same.)—This is a professed imitation of Dr. Griffith's celebrated

antihectic or tonic mixture.^

[The U. S. Pharmacopoeia directs, Myrrh, a drachm; Carbonate of Potassa,

twenty-five grains; Rose Water, seven fluid ounces and a half; Sulphate of Iron,

in powder, a scruple ; Spirit of Lavender, half a fluid ounce; Sugar, a drachm.

Rub the Myrrh with the Rose Water gradually added, then mix with these the

Spirit of Lavender, Sugar, and Carbonate of Potassa, and lastly, the Sulphate of

Iron. Pour the mixture immediately into a glass bottle, which is to be well

stopped.]

In the preparation of it, double decomposition takes place ;^ by the mutual re-

action of carbonate of potash and sulphate of iron we obtain sulphate of potash,

which remains in solution, and carbonate of protoxide of iron, which precipitates.

To prevent the latter attracting more oxygen, it is to be preserved in a well-

stoppered bottle. The quantity of carbonate of potash directed to be used is

almost twice as much as is required to decompose the quantity of sulphate of iron

ordered to be employed. The excess combines with the myrrh, and forms a kind

of saponaceous compound, which assists in suspending the carbonate of iron in

the liquid.

When first made, this mixture has a greenish colour, owing to the hyd rated

ferruginous carbonate ; but by exposure to the air it becomes reddish, owing to

the absorption of oxygen, by which sesquioxide of iron is formed, and carbonic

acid evolves : hence it should only be prepared when required for use.

» Pharmaceutisches Central- Blaltfiir 183(3, S. 827 ; also, Journ. de Pharmacie, t. xxiii. p. 8G.

3 For some observations on its cliemical properties see a paper by A. Biichner in the Pharmaceutisches Cen-

tral- Blatt fur 1837, S. 755. ^ > .,.„„
3 Pract Observations on the Cure of Hectic and Slow Fevers, and the Pulmonary Consumption, i /76.
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It is one of the most useful and efficacious ferruginous preparations, and which

is owing to its ready solubility, by which it is easily digested and absorbed. Its

constitutional effects are analogous to those of the ferruginous compounds in gene-

ral, and which have been already described. Its tonic and stimulant operation is

promoted by the myrrh : the excess of alkaline carbonate must not be forgotten

in estimating the sources of activity of this medicine.

It is admissible in most of the cases in which ferruginous remedies are indi-

cated ; but it is especially serviceable in anaemia, chlorosis, atonic amenorrhoea,

and hysterical affections. It is also employed with benefit in the hectic fever of

phthisis and chronic mucous catarrhs. It is contra-indicated in inflammatory

conditions of the gastro-intestinal membrane.
The dose of it is one or two fluid oupces three or four times a day. Of course

acids and acidulous salts, as well as all vegetable astringents which contain gallic

or tannic acid, are incompatible with it.

I PILULJ FERRI COMPOSITiE, L. D. (U. S.) Filula Ferri Carbonatis, E.

;

PilulcB Ferri cum Myrrhd ; Compound Fills of Iron ; Fills of Carbonate of Iron,

(Myrrh, powdered, 3ij.; Carbonate of Soda ; Sulphate of Iron ; Treacle, of each,

3j. Rub the myrrh with the carbonate of soda ; then having added the sulphate

of iron, rub them again : afterwards beat the whole in a vessel previously warmed,
until incorporated, L. (U. S.)—The Dublin College orders a drachm of Brown
Sugar instead of Treacle.—The Edinburgh College orders, of Saccharine Carbo-

nate of hon^ four parts ; Conserve of Red Roses, one part. Beat them into a
proper mass, to be divided into five-grain pills.)—Prepared according to the Lon-
don and Dublin Colleges these pills are analogous in composition, effects, and
uses, to the preceding preparation. Double decomposition takes place between

the two salts employed, and the products are sulphate of soda and carbonate of

iron. The carbonate of soda is preferred to the carbonate of potash, on account

of the deliquescence of the latter. These pills, like the mixture, should only be

made when required for use. The efi^ects and uses of these pills are similar to

those of the Mistura Ferri Composita.—Dose, from grs. x. to grs. xx.

4. SUPERCARBONATED CHALYBEATES.—Carbonate of the protoxide of iron dis-

solves in water by the aid of carbonic acid. The Carbonated Chalybeate Mineral
Waters (see p. 256) are solutions of this kind.

Artificial solutions of the carbonated chalybeates are prepared in various ways.

A convenient extemporaneous solution is obtained by mixing intimately sulphate

of iron and bicarbonate of soda [sodce sesquicarbonas^ L.), and dissolving them in

a tumblerful of carbonic acid water [bottled soda vjater). One hundred and thirty-

nine grains of crystallized sulphate of iron require eighty-three grains of sod<x

sesquicarbonas, L., to yield fifty-eight grains of carbonate of iron. It is advisa-

ble, however, to employ an excess of the sesquicarbonate of soda. If 10 grs. of

sulphate of iron, and 10 grs. of the sesquicarbonate of soda, X., be used, we shall

obtain a solution of about 4 grs. of carbonate of iron, 2^ grs. of sulphate of soda,

and 5 grs. of sesquicarbonate of soda. The solution should be taken in a state

of effervescence.

Another mode of preparing a solution of carbonate of iron is to add bicarbonate

of soda to a solution of sulphate of iron acidulated by some acid, as sulphuric,

tartaric, or citric acid.
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13. POTAS'SiE FER'RO-TAR'TRAS.—FERRO-TARTRATE OF POTASH.

(Ferri Potassio-Tartras, L.—Ferrum Tartarizatum, E.—Ferri Tartaram, D.)

[Ferri et Potaasae Tartras, U. S]

History.—This preparation was first described by Angelas Sala at the com-
mencement of the seventeenth century. Mr. R. Phillips^ improved its mode of
preparation. The late Dr. Birkbeck has described its medical properties. [Lond.
Med. Review, No. xix. July, 1812.) Besides the above, it has had various other

names, such as Chalyheated Tartar [Tartarus chalybeatus seu ferratus), and
Tartrate of Potash a?id Iron (^Potasses et Ferri Tartras).

Preparation.—Soubeiran {Nouveau Traitt de Pharmacie, t. ii. p. 447, 2n<ie

ed.) directs this compound to be thus prepared :—Take of Powdered Bitartrate of

Potash, one part; Distilled Water, six parts; Moist Hydrated Sesquioxide of

Iron, as much as may be sufficient : digest them, at the temperature of from 120°

to 140^ F., until the liquor ceases to dissolve a fresh quantity of hydrate; then

filter, and evaporate to dryness by a gentle heat.

The process of the London College, according to Mr. Phillips [Translation

of the Pharmacopoeia), is a modification of that of Soubeiran. It is, however,

much more complex.

The London College orders of Sesquioxide of Iron, 3iij.; Hydrochloric Acid, Oss. ; Solution

of Potash, Oivss., or as much as maybe sufficient; Bitartrate of Potash, 3xiss. ; Solution of

Sesquicarbonate of Ammonia, Oj., or as much as may be sufficient; Distilled Water, Cong. iij.

Mix the sesquioxide of iron with the acid, and digest for two hours in a sand-bath. Add to

these two gallons of the water, and set aside for an hour ; then pour off the supernatant liquor.

The solution of potash being added, wash what is precipitated frequently with water, and while

moist boil it with the bitartrate of potash, previously mixed with a gallon of the water. If the

liquor should be acid when tried by litmus, pour into it solution of sesquicarbonate of ammonia
until it is saturated. Lastly, strain the liquor, and with a gentle heat let it evaporate, so that the

salt may remain dry.

[The U. S. P. directs—Subcarbonate of Iron, three ounces; Muriatic Acid, ten fluid ounces;

Solution of Potassa, five pints and a half; Bitartrate of Potassa, seven ounces and a half; Dis-

tilled Water, a gallon and a half. The process is essentially the s^me as above.]

, The theory of this process is as follows :—By the reaction of sesquioxide of

iron and hydrochloric acid we obtain water and sesquichloride of iron (see p.

701). On the addition of caustic potash the sesquichloride is decomposed, hy-

drated sesquioxide of iron is precipitated, and chloride of potassium is left in so-

lution. These changes are illustrated by the following diagram :

MA.TERIA.LS. COMPOSITION. PRODUCTS.

•I «« t»^fo=h -^AA \ 3 «?• Potassium 120 ^3 eq. Chloride
3 eq. Potash • • • • 144

| 3 ^J ^^^^^^^ ._ 24 ^ ^^^^-^^ Potassium. . 228

2 eq. Sesquichlo- ( 3 eq. Chlorine. . 108
ride Iron lUl'i eq. Iron 56

^"'^—^.2eq. Sesquiox- («.;.'fe
ide Iron 80 ) o S „

Water ( tS"** §

When the hydrated sesquioxide of iron is boiled with bitartrate of potash, one
equivalent or 40 parts of the sesquioxide combine with one equivalent or 66
parts of tartaric acid of the bitartrate of potash, and form an equivalent or 106
parts of tartrate of sesquioxide of iron, which combine with an equivalent or 114

' An Experimental Exatiiination of the last edition of the Pharmaeopaia Londinensii. 1811.
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parts of tartrate of potash, to form one equivalent or 220 parts of ferrotarlrate of

potash.

MATERIALS. PR0DDCT8.

"SSr"^ «} ^°±„?r."°'*••lO«^«1•'er^o.•ar„...
] eq. Bitarlrate i 1 eq. Tartaric ^eid. . 66)

qu»o*- "on iuo>
of pot^h 220

Poiosh 180 i 1 eg. Tartrate Potash 1 J4 )

The Edinburgh College orders of Sulphate of Iron, 3v. ; Bitarlrate of Potash, 3v. and 3j.;

Carbonate of Ammonia, in fine powder, a sufficiency. Prepar^ the rust of iron from the sul-

phate, as directed under Ferrugo, and without drying. Mix the pulpy mass with four pints

of water ; odd the Bitartrate ; boil till the rust of iron is dissolved ; let the solution cool
; pour

off the clear liquid, and add to this the carbonate of ammonia so long as it occasions effer-

vescence. Concentrate the liquid over the vapour bath to the consistence of a thick extract,

or till the residuum becomes on cooling a firm solid; which must be preserved in well-closed

vessels.

The explanation of the fornnation of hydrated sesquioxide of iron (here called

Rust) has been already explained (see p. 699). The theory of the other part of

the process is the same as that of the process of the London Pharmacopceia.

The Dublin College orders of Iron, drawn into thin wire, one part ; Bitartrate of Potash, in

very subtile powder, four parts ; Distilled Water, eight parts, or as much as may be sufficient.

Let them be mixed, and exposed to the air during fifteen days in a wide vessel. Let the mixture,

which is to be occasionally stirred, be kept constantly moist by the daily addition of water,

taking care that the iron shall not be entirely covered by the water. Lastly, boil the product in

a sufficient quantity of water, and let the filtered liquor evaporate to dryness over a water-bath.

Let the Tartar of Iron be kept in a well-stoppered vessel.

By the united agencies of air and water, the iron is converted into the sesqui-

oxide, which combines with the bitarlrate of potash to form tartarized iron.

Properties.—It is an olive-brown inodorous powder, with a styptic inky taste.

It reacts on vegetable colours, mildly alkaline. It is slightly deliquescent, proba-

bly from the tartrate of potash which it contains. It dissolves in about four times

its weight of water, and slightly in alcohol.

Characteristics.—Ferrocyanide of potassium does not occasion any blue colour

with it, unless a ^ev/ drops of acid be added. Potash, soda, and their carbonates,

do not decompose it at ordinary temperatures, nor does ammonia or its carbonate,

even by the aid of heat. Tincture of nutgalls causes a dark-coloured precipitate.

Sulphuric, nitric, or hydrochloric acid, throws down the sesquioxide of iron from
a solution of this salt ; an excess of acid redissolves it : the solution has then a
very astringent taste. Tartaric acid causes the formation of crystals of tartar.

Heated in a covered crucible, ferrotarlrate of potash yields charcoal, carbonate of

potash, and protoxide of iron.

Composition.—The following table exhibits the composition of this salt, ac-

cording to Soubeiran and Phillips :

—

Phillipe. Soubeiran.

Moms. Eg. Wt. Per Cent. Per Cent.

Tartrate of Sesquioxide of Iron 1 106 .... 48*18 .... Sesquitartrate of Sesquioxide. 45
Tartrate of Potash I 114 51-82 Tartrate of Potash 55

Ferro-lartrate of Potash 1 .... 220 .... 10000 .... " 100

Soubeiran says it contains 13 per cent, of sesquioxide of iron; whereas, ac-

cording to Mr. Phillips, the quantity is 18'18 per cent.

The ferrotarlrate of potash is to be regarded as a double salt, in which tartrate

of iron is the acid or electro-negative ingredient, and tartrate of potash the basic

or electro-positive constituent. On this view, we comprehend.why ferrocyanide
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of potassium and the alkalis refuse to act on it in the way they do on the ordinary
ferruginous salts, until an acid be added. Geiger {Handb. d. Pharm.) regards it

as a combination of tartrate of iron and ferrate of potash.

Purity.—In commerce we frequently meet with an imperfectly-prepared com-
pound, in which none or only part of the sesquioxide of iron is in chemical com-
bination with bitartrate of potash. In this state it is only partially soluble in

water, and the solution strikes a blue colour with the ferrocyanide of potassium,
and throws down a reddish-brown precipitate with solution of potash. The fol-

lowing are the characters of the properly-prepared salt :

—

Totally soluble in water : the solution does not change either litmus or turmeric ; nor is it ren-

dered blue by ferrocyanide of potassium; nor is any thing precipitated from it by any acid or
alkali. The magnet does not act upon it. Ph. Lond.

Entirely soluble in cold water : taste feebly chalybeate : the solution is not altered by aqua
potasssB, and not precipitated by solution of ferrocyanide of potassium. Ph. Edinb.

Physiological Effects.—In its effects on the system it agrees, for the most
part, with other ferruginous compounds. Its taste, however, is comparatively
slight ; its astringency is much less than the sulphate or sesquichloride, and con-

sequently its constipating effects are not so obvious ; and its stimulating influence

over the vascular system is said to be somewhat milder. These peculiarities in

its operation are supposed to depend on the tartaric acid and potash with which
it is in combination.

Uses— It is not frequently employed, yet it is a very eligible preparation of
iron, and may be employed wherever the ferruginous tonics are indicated.

Administration.—The dose of it is from ten grains to half a drachm, in the

form of solution or bolus, combined with some aromatic.

14. FER'RI ACE'TAS, i?.—ACETATE OF IRON.

History.—A solution of iron in acetic acid has long been known and used in

the arts. It constitutes the Iron Liquor of the dyer.

Preparation.—The Dublin College orders it to be prepared as follows :

—

Take of Carbonate [Sesquioxide] of Iron, one, 'part ; Acetic Acid, six parts. Digest during
three days, and filter.

Properties.—It is a deep-red liquid, having an acid chalybeate taste. It red-

dens litmus.

Characteristics.—When heated it yields acetic acid. Ferrocyanide of potas-

sium strikes a blue colour with it ; infusion of galls a purplish black.

Composition.—It consists of the Acetate c/" ike Protoxide and AcetaU of the

Sesquioxide of Iron.

The Physiological Effects and Uses are the same as other ferruginous com-

pounds.—The dose is from ten to twenty-five drops, in water.

1. FERRI ACETATIS TINCTURA, D. (Acetate of Potash, two parts; Sulphate of

Iron, one part ; Rectified Spirit, twenty-six parts. Rub together the acetate and

sulphate, then dry, and add the spirit. Digest for seven days in a well-stoppered

bottle ; then pour off* the clear liquor, and preserve in a vessel perfectly closed.)

—

In this process sulphate of potash and acetate of iron are formed : the latter, as

well as the excess of the acetate of potash, dissolves in the spirit. It is a claret-

coloured tincture. It possesses the usual properties of a ferruginous compound.
It is said to be an agreeable chalybeate, and was introduced into the Dublin Phar-

macopoeia by Dr. Perceval. The dose is from half a drachm to a drachm.

2. TINCTURA ACETATIS FERRI CUM ALCOflOLE, D. (Sulphate of Iron, Acetate of

Potash, aa 3j. ; Alcohol, Oij. \wine measure.'] Triturate together the sulphate

and acetate, then dry them, and when cold add the alcohol. Digest in a well-

stoppered bottle for twenty-four hours.)—The dose is from twenty drops to a

drachm.
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OTHER FERRUGINOUS COMPOUNDS.

1. FERRI PERSULPHAS; Persulphate of Iron.—The mode of converting sulphate of the pro-

toxide into sulphate of the sesquioxide of iron, has been already pointed out. (Sec p. 699.) Per-

sulphate of iron combines with albumen to form a pale yellowish compound
; {Journ. de Chim.

Mid. t. vi. Sde Serie, p. 308.) ; on this properly depends its chemical action on the tissues. Dr.

Osborne (^Lond. Med. Gaz. March 6, 1840, p. 892.) says, Widow Welch's pills are composed
of "sulphate of peroxide of iron, with a small quantity of insipid vegetable matter, probably

gum, as much as is requisite for adhesion." It is more probable, however, that they arc prepared

with the common sulphate of the sliops, which is a mixture of protosulphate and persulphate

of iron.

2. FERRI PERNITRAS ;
Pemitrate of Iron.—A solution of this salt has been employed as an

astringent in diarrhoea.'

[3. SOLUTION OF SESOUINITRATE OF IRON, (Perm/ra<e).—Preparation.—Thjs preparation,

as recommended by Mr. Kerr, of Dublin, is nfude by acting on iron in excess, in small pieces,

with dilute nitric acid, until saturated, filtering the solution, and subsequently adding a small quan-

tity of hydrochloric acid to prevent decomposition. As thus made, this solution will not keep—

a

deposit of sesquioxide ot'iron taking place, and the iron, according to Mr. Duhamel {Am. Journ. of
Pharrn. vol. xvii. p. 92.), is changed from the state of magnetic oxide to that of sesquioxide. Mr.
Duhatnel states, tliat'this decomposition may be prevented by making the solution into a syrup
withsug[ar; and suggests the following formula, which is that of Mr. Kerr, modified by the addition

of sugar, the strength of the syrup being the same as the solution of Mr. Kerr, viz.:

—

Take of Iron Wire, free from rust, and cut in pieces, 6 drachms; Nitric Acid, 1^ fluid ounces;

Water, 8 fluid ounces; Sugar, 14 ounces. Dissolve the iron to saturation in the dilute acid, by
allowing them to stand for 12 hours, with occasional agitation; filter; and add the sijgar, which
is dissolved by a gentle heat, and the solution filtered, if necessary. Dr. Hays has employed this

solution prepared with sugar for several years.]

4. AMiyiONI/E FERRO-TARTRAS; Ferro-Tartrate of Ammonia ; Tartrate of Iron and Ammo,
nia ; Aikin's Ammonia. Tartrate of Iron.—This salt was first employed in medicine by Mr. Aikin.
{Lond. Med. Gaz. vol. viii. p. 438.)

It may be prepared by adding caustic ammonia to a solution of tartrate of iron (prepared by
digesting togetiier, for two or three days, one part of tartaric acid, dissolved in hot water, with
two or three parts of iron filings). The green solution thus obtained is to be evaporated to dry-

ness by a gentle heat. (Aikin, op. cit.)

[The following formula for preparing this salt is communicated by Mr. Procter. {Am. Journ.

of Pharmacy, vol. xii. p. 276.) Take of Tartaric Acid, 3xij. and 3iv.; Carbonate of Ammonia,
3iv., 3vij., and 9j.; Sesquioxide of Iron, 3vj., 3v., and 9j.; Hydrochloric Acid, f 3xxij., and f3iv.

;

Solution of Ammonia and water, of each a suflScient quantity. Dissolve the tartaric acid in a
gallon of the water, and add the carbonate of ammonia gradually. A considerable quantity of a
white crystalline powder subsides, which is bitartrate of ammonia, and with which the superna-
tant liquid is saturated. Dissolve the sesquioxide of iron in the hydrochloric acid, by means
of a gentle heat; dilute the solution with six pints of water, and add a sufficient quantity of solu-

tion of ammonia to precipitate the sesquioxide. Separate this on a flannel filter, wash it with
water until the washings pass tasteless, and add it (o the solution containing the bitartrate of
ammonia ; then apply a gentle heat, by means of a water-bath, until the whole of the sesquioxide

of iron is dissolved, and a deep reddish-brown solution results. The solution thus obtained should
be evaporated to dryness by means of a water-bath.]

It is in the form of shining brittle t>agments, of a deep red colour, not very unlike pieces of
deep-coloured shell-lac. It is very soluble in water. Its taste is strongly saccharine.

Its general effects are analogous to those of the other ferruginous compounds, except that it

has very little if any astringency. Its advantages over other chalybeates are its ready solubility

in water, its palatable taste, and the facility with which it may be mixed with various saline

substances, without undergoing decomposition. It contains more oxide of iron than the same
quantity of sulphate. The dose for an adult is five or six grains, in powder, pill, or solution. It

may be exhibited in porter without being detected by the taste. It may be added to the compound
decoction of aloes without suffering decomposition.

A Ferro-citrate of Ammonia (called Citrate of Iron) is met with in the shops. Its properties

are similar to those of the preceding preparation.

5. FERRI LACTAS ! Lactate of Iron.—This salt occurs in beautiful, small, green, acicular

crystals. It has been used in medicine {British and Foreign Medical Review, vol. x. p. 565),

though it does not appear to present any advantages over the other preparations of iron.

* See Dr. S. W. Williams, in the Boston (U. S.) Medical and SurgicalJournal, April 7, 1841.

VOL. I. 61
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[Lactate of Iron.—History.—Lactate of Iron was introduced as a remedial agent by MM.
Gelis and Conle. The admitted presence of lactic acid in the gastric juice, and the consequent
formation of this salt when oxide of iron was introduced into the stomach, has suggested the

propriety of using the salt ready formed as a therapeutic agent.

Preparation.—Several processes have been suggested for making this salt, the general features

of which are, to induce the lactic fermentation in milk, by exposing it to the air at a temperature
of 70=' to 80" F., and subsequently adding, from time to time, some sugar of milk, cane sugar,

or other substance capable of undergoing the lactic fermentation. It is usual to add, simultane-
ously with the saccharine substance, either chalk, carbonate of soda, or iron filings, which satu-

rate the acid as it is developed by the fermentative process, and form respectively the lactates of
lime, soda, or iron.

The following process, the main points of which are due to Pagenstecher, yields a pure product,

and is easily conducted, viz. :—Place two quarts of skimmed milk in a glass or porcelain vessel,

and keep it at a temperature between 77° and 88° F., until fermentation has fully commenced;
then add, from time to time, milk sugar, and chalk, pulverized together, and continue the opera-

tion for ten or twelve days, until as much lactic acid is formed as is desired, which is known by
the amount of chalk used. The liquid should then be boiled for fifteen minutes, during which it

should be constantly stirred, to prevent the coagulated caseum from adhering to the bottom of the
vessel, and then filtered through flannel. The coagulum should be washed with water, tiie wash-
ings added to the first liquid, and then as much common carbonate of ammonia should be added
as is sufficient to precipitate ail the lime as carbonate, wliich is separated by filtration, and the
clear solution evaporated carefully to a syrupy consistence. This concentrated solution of lactate

of ammonia is mixed with six times its weight of alcohol, sp, gr. 0-879, and filtered, and a con-
centrated aqueous solution of protochloride of iron added, the quantity of which is known by the
amount of lactate of lime first obtained. After standing- a short time, the lactate of iron begins
to separate, and in twenty-four hours has entirely deposited. The mixture is thrown on a cloth,

the liquid separated by gradual pressure, and the resulting crystalline powder, washed with alcohol

spread in thin layers, and dried at a gentle heat.

Properties,—Lactate of iron is but sparingly soluble in water, is insoluble in alcohol and ether,

has an acid reaction, and, when carefully prepared, is in white crystalline scales. It is more
generally found, however, in the form of a light greenish-brown crystalline powder, the colour of
which is due to the partial peroxidation of its ferruginous base. When in solution, it rapidly

absorbs oxygen, and becomes yellow from the same cause. Its taste is less unpleasant than most
of the ferruginous preparations.—C]

[6. FERRI CITRAS ;
Citrate of Iron.—History.—Citrate of iron was introduced to the notice

of medical practitioners, as a therapeutic agent, by M. Beral, of Paris, in 183L Three diflTerent

salts of citric acid and iron have been noticed, in which the ferruginous base is in diflTerent

slates of oxidation ; but the citrate of the peroxide is the most employed, and is the most perma-
nent preparation.

Preparation.—The process for making citrate of iron is easily conducted. The first step

consists in obtaining the hydrated sesquioxidc of iron, of the proper consistence, which for this

purpose should be pressed until il has the consistence of thick jelly. The quantity of sesquioxide

of iron being known, for every three parts of the latter take four parts of citric acid, with twice

its weight of water ; heat the acid and water in a porcelain or glass vessel on a water-bath, avoid-

ing a temperature greater than 160° F. By using but a small portion of water with the citric

acid, the solution is sufficiently dense to allow the hydrated oxide to float, which very much faci-

litates its solution. When the oxide is quite or nearly dissolved, filter the solution through flannel

or coarse paper, diluting it, if necessary, and then evaporate it to a syrupy consistence, stirring

till cool, to prevent the formation of a pellicle. It should then be spread on plates of glass, by
means of a flat brush, about the thickness of coarse paper, and suffered to dry. The salt sepa-

rates in the form of transparent ruby-coloured scales, of a brilliant aspect.

Properties.—Citrate of iron occurs in the form of brilliant ruby-coloured laminae, which are

very slowly dissolved by water; but when sufficient time is allowed,' that fluid dissolves a large

quantity. It is insoluble in alcohol and ether, has a ferruginous, not unpleasant taste, and, when
fully saturated, contains about forty per cent, of sesquioxide of iron.]

7. VINUM FERRI, Ph. L. 1809; Wine of Iron. (Iron Filings, 3ij.; Wine [Sherry] Oij. [wine
measure.] Mix and set the mixture by for a month, occasionally shaking it; then filter it through
paper.)—The iron is oxidized by the air and water, and the sesquioxide combines with the tartaric

acid of the wine. It is properly discarded from the pharmacopoeias.—Dose, 3j. to 3iv.
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Obder XXVIIL—BINOXIDE OF MANGANESE.

MANGANE'SII BINOX'YDUM.—BINOXIDE OF MANGANESE.

(Manganesii Oxidum, E.)

History.—Native binoxide of Manganese has been long known and used in

the manufacture of glass (Magnesia Vitriariorum) ; but until Kaim, in 1770, suc-

ceeded in extracting a peculiar metal from it, it was usually regarded as an ore

of iron. It is commonly termed Native Black or Peroxide ofManganese^ or for

brevity Manganese.

Natural History.—The oxide of manganese used in chemistry and pharmacy

is the native anhydrous binoxide, called by mineralogists Fyrolusite. It is found

in great abundance in Cornwall, Devonshire, Somersetshire, and Aberdeenshire,

from whence most of ^hat is met with in commerce in this country is obtained.

The principal mines of it are in the neighbourhood of Launceston, Lifton, and

Exeter. The Upton Pyne mine, once celebrated for its oxide of manganese, has

yielded scarcely any for several years past, if, indeed, it be not completely worked

out. Pyrolusite is also found in Saxony, Hungary, France, and other countries

of Europe.

Preparation.—Native binoxide of manganese after being raised from the mine

is broken into small pieces, about the size of peas, and then washed to separate

the earthy impurities. It is afterwards ground in mills to an impalpable powder.

Properties.—This mineral occurs massive, columnar, crystallized, and pulve-

rulent : the form of the crystals is the right rhombic prism. The massive variety

has sometimes a metallic lustre, but is generally dull and earthy : its colour is iron

black or brownish : it soils the fingers in handling it : its sp. gr. varies from 4*6

to 4-9 : it is tasteless, odourless, and insoluble in water : it yields a black powder.

Characteristics.—When heated it yields oxygen gas. Mixed with common
salt and sulphuric acid it gives out chlorine. Heated with sulphuric acid it

evolves oxygen, and forms a sulphate of the protoxide of manganese. It is infu-

sible before the blowpipe ; dissolves in fused borax with effervescence, and colours

the globule of an amethystine colour. If it be digested in hydrochloric acid until

chlorine cease to be evolved, and the solution be slightly supersaturated with am-

monia, we get rid of the sesquioxide of iron : the filtered liquid throws down a

white precipitate with ferrocyanide of potassium.

Composition.—Pure binoxide of manganese has the following composition :

—

Moms. Eq. Wt.

28 ....

16 ....

Ter Cent.

63-5 ....

36-5 ...

Forchammer.

63-75

Berzelius.

. and
Arfvedson.

.... 6402
Oxygen 2 ... 36-25 .... .... 35-98

Binoxide of Manganese 1 ... 44 .... 1000 .... 100-00 .... .... 100-00

Purity.—The native binoxide is, however, never pure: it usually contains oxide

of iron, carbonate of lime, sulphate of baryta, and argillaceous matter. Its purity

is judged by the quantity of oxygen which it is capable of yielding ; or of the

quantity of chlorine set free when this oxide and hydrochloric acid are allowed to

act on each other. The quantity of chlorine set free can be estimated by the

quantity of protosulphate of iron which it peroxidizes. (Graham, Elements cf
Chemistry^ p. 536.) The brown varieties are inferior to the black ones.

Muriatic acid aided by heat disaolves it almost entirely, disengaging chlorine : heat dissen-

gages oxygen. Ph. Ed,

Physiolooioal Effects.—The effects of this substance are imperfectly known.



724 ELEMENTS OF MATERIA MEDICA.

Kapp {Hufeland's Journ. Bd. xix. St. 1, S. 176.) first employed it internally. He
regards it as a permanent stimulant, and says it promotes the appetite and diges-

tion. Vogt [Pharmakodynamik.) places it among the tonics, and considers it to

be intermediate between iron and lead, but his views are altogether theoretical, as

he does not seem to have employed it. Dr. Coupar [Brit. Ann. ofMed. Jan. 13,

1837, p. 41.) has described several cases of disease which took place among the

men engaged in grinding it at the chemical works of Messrs. Tennant and Co., in

Glasgow ; from these it appears that, when slowly introduced into the system, it

produces paralysis of the motor nerves. The disease commences with symptoms
of paraplegia. It differs from the paralysis of lead in not causing colica pictonum
or constipation, and from mercury in first affecting the lower extremities, and in

not exciting tremors of the affected part. C. G. Gmelin
(
Versuche^ il d. Wirkungen^

&c.) tried the effect of the sulphate of the protoxide of manganese on animals,

and found that it caused vomiting, paralysis, without convulsions, and inflamma-
tion of the stomach, small intestines, liver, spleen, and heart. Gmelin observes,

as remarkable, " the extraordinary secretion of the bile prpduced by it, and which
was so considerable that nearly all the intestines were coloured yellow by it, and
the large intestines had a wax-yellow colour communicated to them." (Op. cit. 90.)

It deserves notice, in connexion with this effect, that the sel desopilant of Rouviere,
used as a quack remedy to evacuate bile, contains chloride of manganese. {Journ.
de Chim. Med. v. 534.)

Dr. Thomson has seen an ounce of the sulphate swallowed without any effect,

except the free action of the bowels. (Coupar, op. cit.) Hiinefeld (Morn's
Archiv. f. Med. Erf. 1830, quoted by Wibmer, Wirk. d. Arzn.) gave to a rabbit

nearly two drachms of manganesic acid, in three days, in doses of ten or fifteen

grains. The only obvious effect was increased secretion of urine. The animal
being killed, the peritoneum and external coat of the colon was found of a greenish

colour [protoxide of manganese is green], the muscles were readily lacerated

and pale, the liver was inflamed, the bile increased. Wibmer (Op. cit.) gave six

grains daily of the carbonate of the protoxide of manganese to a rabbit during

many weeks. No disturbance of function was observed. The animal was killed,

but neither in the blood nor the muscles could the least trace of manganese be

detected.

Uses.—It is rarely employed in medicine. Kapp {Op. cit.) administered it, as

well as the salts of manganese, internally as well as externally in the various

forms of syphilis. In herpes, scabies, and the scorbutic diathesis, he used it with

benefit. Brera (Harless, Neues Journ. d. Ausl. Med. Lit. Bd. viii. St. 2, S. 57.)

used it in chlorosis, scorbutus, hypochondriasis, hysteria, &c. Otto (Froriep's

JSotizen^ Bd. xii. No. 22, S. 347.) administered it in cachectic complaints with

favourable results. Odier {Ha7idb. d. pr. Arzneiwiss, quoted by Richler.) em-

ployed it in cardialgia. It has been applied as an absorbent in the treatment of

old ulcers, as a depilatory, and as a remedy for skin diseases, especially itch and

porrigo. (Rayer, Treat, on Skin Diseases, by Willis, p. 58.)

Administration.—Internally it has been given in the form of pills, in doses

varying from three grains to a scruple, three or four times in the day. As a local

agent it has been used in the form of gargle, composed of two or three drachms

of the oxide diffused through five or six ounces of barley water. An ointment,

consisting of one or two drachms of oxide to an ounce of lard, has also been used.

In chemistry and pharmacy it is employed in the manufacture of oxygen, chlo-

rine, and iodine. In the arts it is used by the bleacher for the production of chlo-

rine ; by the glass-maker to destroy the brown colour communicated to glass by

iron ; and to give an amethystine tint to plate-glass ; and by the potter for colour-

ing earthenware.
^

END OF VOL. I.
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The Publishers wish it to be particularly understood that this work not

only embraces all the subjects properly belonging to

PRACTICAL MEDICINEi
but includes all the diseases and treatment of

WOMEN AND CHILDREN,
as well as all of particular importance on

MATERIA MGDICA, THERAPEUTICS,
AND

MEDICAL JURISPRUDENCE,

Thus presenting important claims on the profession from the greater

extent of subjects embraced in this than in other works on the mere

Practice of Medicine ; while, notwithstanding its BEAUTIFUL
EXEC UTION, its REMARKABLE CHEAPNESS places it

within the reach of all.
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The Publishers present a few of the notices which the work has received

from the press in this country and in England.
"We rejoice that ihis work is to be placed within

the reach of ihe profession in this country, it being

unquestionably one of very great value to the practi-

tioner. This estimate of it has not been formed from

a hasty examination, but after an intimate acquaint-

ance derived from frequent consultaliun of it during

the past nine or ten years. The editors are praciiiion-

era of established reputation, and the list of contribu-

tors embraces many of the most eminent professors

and teachers of London, Edinburgh, Dublin and Glas-

gow. It is, indeed, the great merit of this work that

the principal articles have been furnished by practi-

tioners who have not only devoted especial attention

to the diseases about which they have written, but

have also enjoyed opportunities for an extensive prac-

tical acquaintance with them, and whose reputation

carries the assurance of their competency justly to

appreciate the opinions of others, while it stamps their

own doctrines with high and just authority."

—

Ameri-
can Medical Journal.
"Do young physicians generally know what a trea-

sure is offered to them in Dr. Dunglison's revised edi-

tion'? Without wishing to be thought importunate, we
cannot very well refrain from urging upon them the

claims of this highly meritorious undertaliing."—Bos-
ton Medical and Surgical Journal,

'• It has been to us, both as learner and teacher, a

work for ready and frequent reference, one in which
modern English medicine is exhibited in the most
advantageous light, and with adaptations to various

tastes and expectations."—JVfedicai Examiner.
" Such a work as this has long been wanting in this

great extent and usefulness."—Dr. Barlow's Addreaa
to the Mtd. and Sar. Association.

" For reference, it is above all price to every practi-

tioner."- TTie Western Lancet.
"This Cyclopedia is pronounced on all hands to be

one of the most valuable medical publications of ihe

day. It is meant to be a library of Practical Medicine.

As a work of reference it is invaluable. Among the

contributors to its pages, it numbers many of the most

experienced and learned physiciansof the age, and as

a whole it forms a compendium of medical science

and practice from which practitioners and students

may draw the richest \na\.i\it\.\oi\'''— Western Journ.

of Med. and Surgery.

"The contributors are very numerous, including

the most distinguished physicians in the kingdom.

The design of the work embraces practical ariicles of

judicious length in Medicine, Therapeutics, Hygiene,

&c., so that, within a small compass, and of easy re-

ference, the student possesses a complete library,

composed of the highest authorities. To the country

practitioner, especially, a publication of this kind is

of inestimable value."— U. S. Gazette.
" When it is considered that this great work em-

braces three hundred original essays, from sources of

the highest authority, we cannot but hope that our

medical friends will offer all the requisite encourage-

ment to the publishers."—i?os/on Medical and Sur-

gical Journal.

"In our last number we noticed the publication of

this splendid work by Lea & Blanchard. We have

since received three additional parts, an examination
country. British medicine ought to have set itself of which has confirmed us in our first impression, that
forth in this way much sooner. We have often won- as a work of reference for thepractilioner—asaCyclo-
dered that the medical profession and the enterprising psedia of Practical Medicine— it is admirably adapted
publishers of Great Britain did not, long ere this, to the wants of the American profession. In fact, it

enter upon such an undertaking as a Cyclopedia of might advantageously find a place in the library of

Practical Medicine."

—

London Medical Gazette. any gentleman, who has leisure and taste for looking
"It is what it claims to be, a Cyclopedia, in which somewhat into the nature, causes, and cure of dis-

Practical Medicine is posted up to the present day, e&aea.'^— Western Journal of Med. and Surgery.
and as such constitutes a storehouse of medical know-
ledge upon which the student and practitioner may
draw with equal advantage."—TAc Western Journal

qf Medicine and Surgery.
" The Cyclopedia of Practical Medicine, a work

which does honour to our country, and to which one
is proud to see the names of so many provincial phy-
sicians attached."—Dr. Hastings' Address to Pro-
vincial Medical and Surgical Association.

"Of the medical publications of the past year, one
may be more particularly noticed, as partaking, from
its extent and the number of contributors, somewhat
of the nature of a national undertaking, namely, the
'Cyclopedia of Practical Medicine.' It accomplishes
what has been noticed as most desirable, by present-

ing, on several important topics of medical inquiry,

full, comprehensive, and well digested expositions,

showing the present stale of our knowledge on each.
In this country, a work of this kind was much wanted:
and that now supplieil cannot but be deemed an im-
portant acquisition. The difficulties of the undertak-
ing were not slight, and it required great energies to

surmount them. These energies, however, were pos-

sessed by the able and distinguished editors, who,

" The favourable opinion which we expressed on

former occasions from the specimens then before us,

is in no degree lessened by a further acquaintance

with its scope and execution."— ilferficaZ Examiner.
"The Cyclopedia must be regarded as the most

complete work of Practical Medicine extant; or, at

least in our language. The amount of information on
every topic which it embraces, is posted up to the

present time ; and so far as we are able to judge, it is

generally more free from natural exclusiveness and

prejudices, than is usually the case with British pub-

lications. The gelling up of the American edition is

very creditable to ihe Publishers. It will compare very

favourably with the English edition. In some re-

spects, it is much to be preferred. During the original

publication, many of the articles not being in readi-

ness to be primed in proper alphabetical order, it be-

came necessary to include them together in a single

volume, as a supplement to the work. This difBcuIiy

is obviated in the American edition. On the whole,

we advise those who desire a compendious collection

of the latest and most important information in the

various departments of Practical Medicine, including

Midwifery, Materia Medica, Medical Jurisprudence,

fee, to possess themselves of this work."'—7%e Buf-with diligence and labour such as few can know or

appreciate, have succeeded in concentrating in a work falo Medical Journal
of moderate size, a body of practical knowledge of

*^* In reply to the numerous inquiries made to them respecting Tweedie's Library of Practical
Medicine, the Publishers beg leave to state that its place is supplied, in a great measure, by the
Cyc]opa:dia of Practical Medicine, a work much more extended in its plan and execution. The
works are entirely distinct and by different authors. The " Library"consist8 of essays on diseases,
systematically arranged. The " Cyclopaedia" embraces these subjects treated in a more extended
manner, together with numerous interesting essays on all important points of Medical Jurispru-
dence, Materia Medica, Therapeutics, Diseases ofWomen and Children, History of Medicine, &c.,
&n.. hv tho first nhvoifiana nf IT.nrrlnn/^ tha „,Un'ln o>..>nr>o<l ..1r^VnV>c3f;#<>11v Tni- oacior rDCarnnt^o



LEA & BXANCHARD'S PmUCATlOffS,

WATSON^S PRACTICE
NEW AND IMPROVED EDITION,

JVow Ready,

LECTURES

PRINCIPLES AND PRACTICE OF PHYSIC.
DELIVERED AT KING'S COLLEGE, LONDON,

By THOMAS WATSON, M. D., &c. &e.

SECOND AMERICAN, FEOM THE SECOND LONDON EDITION.

REVISED, WITH ADDITIONS,

By D. FRANCIS CONDIE, M. D.,

Author of a work on the " Diseases of Children," &c.

In one Octavo Volume.

Of nearly eleven hundred large pages, strongly bound with raised bands*

The rapid sale of the first edition of this work is an evidence of it*

merits, and of its general favour with the American practitioner. To

commend it still more strongly to the profession, the publishers have gone

to a great expense in preparing this edition with larger type, jfiner paper^

and stronger binding, with raised bands. It is edited with reference par-

ticularly to American practice, by Dr. Condie j and with these numerous

improvements, the price is still kept so low as to be within the reach of

all, and to render it among the cheapest works offered to the profession*

It has been received with the utmost favour by tlie medical press, both

of this country and of England, a few of the notices of which, together

with a letter from Professor Chapman, are submitted.

" We know oi no work better calculated for being " We find that, frara the greftt length we have gone
placed in the hands of the student, and for a text book, in our analysis of this work, we must clo«e our notice
and as such we are sure it will be very extensively of it here for the present—not, however, without ex-'

adopted. On every important point the author seems pressingour unqualified approbation of the manner in

to have posted up his knowledge to the dray.^^'—Ameri- which the author has pefformed his task. But it is a*
can Medical Journal. a book of elementary instruction that t*e admire Dr-
"In the Lectures of Dr. Watson, now repoblished Watson's wm^i^'—Medico-Chir-Urgital Review^

here in a large and closely-printed volume, we have "One of the most practically useful books that ever
a body of doctrine and practice of medicine well cal- was presented to the sludeni— indeed a mo»e admira-
culaied, by its intrinsic soundness and correctness of ble sumrftary of general and special pathology, and of
style, to instruct the student and younger practitioner, the application of therapeutics to diseases, we are free

and improve members of the profession of every age." to say has not appeared for Very mftny years. The—Bulletin of Medical Seitnce. lecturer proceeds through the whole classjfication of
"We regard these Lectures as the best exposition human ills, « eapite ad calctm, showing at every step

of their subjects of any we remember to have read, an extensive knowledge of his subject, with the ability

The author is assuredly master of his art. His has of communicating his precise ideas in a style remark'
been a life of observation and study, and in this work able for its clearness and simplicity."— JV. Y. Journal
he has given us the matured results of these mental of Medicine and Surgery.
eflbm."—iV«M> Orkans Medical Journal.



LEA & m.ANCHARD'S PUBLtCATIONS.

WATSON'S P&ACTZOS-^Continued.

Fhiladelpfiia, September 27M, 1844.

Watson's Practice of Physic, in my opinion, is among the most com-
prehensive works on the subject extant, replete with curious and important
matter, and written with great perspicuity and felicity of manner. As
calculated to do much good, I cordially recommend it to that portion of
the profession in. this country who may be influenced by my judgment.

N. CHAPMAN, M.D.
Professor of the Prauxir^ m.nd Theory of Mtdkin/e

in the University of Penn$ylv«inia,

"We know not, indeed, of any work of the same " We are free to state that a careful examination of
size that contains a greater amount of interesting and this volume has satisfied us that it merits all the corn-
useful matter The author is evidently Wf II acquainted mendaiion bestowed on it in this couniry and at
with everything appertaining to the principles and home. It is a work adapted to the wants o( young
practice of medicine, and has incorporated the stores practitioners, combining, as it does, sound principles
of his well stocked mind; in the work before us, so and substantial practice. It is not too much to say
ably and agreeably, that it is impossible for the inle- that it is a representative o( the actual state of medi-
rest of the reader to flag for a moment. That they are cine as taught and practised by the most eminent phy-
well adapted for such a purpose all must admit ; but sicians oi the present day, and as such we woald
their sphere of usefulness may extend much beyond advise every one about e«nbarking in the practice of
this. We are satisfied, indeed, that no physician, well physic to provide himself with a ooi^y of it."

—

Western.

read and observant as he may be, can rise from their Journal of Medkine and Surgery.
perusal without having added largely to his stock of "It i? the production of a physician of undoubted
valuable information."

—

Medical Examiner. talent and great learning, a«d whose iiidustry in per-
"The medical literature of this counJry has been forming the most laborious duties of this profession

enriched by a work of standard excellence, which we has been well known for a tong series of years. *

can proudly hold up to our brethren of other countries Let us not forget to add that the style and general
as a representative of the natural state of British mfe- character of the work are peculiarly practicaJ ; aad
dicine, as professed and practised by our most en- the cases which Dr. Watson has from time to time
lightened physicians. And, for our own parts, we are introduced to illustrate his view.s, are highly appro-
notonly willing that our characters as scientific phy- priate and interesting, and add much to the value of
eicians and skilful practitioners may be deduced Irom the work; and this certainly aaust be admitted to be
the doctrines contained in this book, but we hesitate one of the great advantages of casting tliis work m.
not to declare our belief that for sound, trustworthy the shape of lectures, in which these cases assuredly
principles, and substantial good practice, it cannot be appear more fitly, and in which tliey are introduced
paralleled by any similar production in any other more easily and naturally than they eoukl have bee«
country. • * * * We would advise no one to set had the form of the work been different. I^a^tly, we
himself down in practice unprovided with a copy."— are well pleased to observe that a strong veiiii of
British and Foreign Medical Review. common sense, as well as good taste, runs through
"We cannot refrain from calling the attention of the whole treatise, and sustains both the interest and

our younger brethren, as soon as possible, to Dr. Wat- the confidence of the reader throughouu""

—

EkHiibuTgk
son's Lectures, if they want a safe and comprehensive Medical and Surgical Journal.
guide to the study of practical medicine. " In calling the attention of the profession to theele-

" In fact, to any ofour more advanced brethren who gant volume recently published by Lea & BlancharA
^wish to possess a commodious book of reference on —the lectures delivered at King's College, Ixxidon, by
any of the topics usually treated of in a course of lee- Dr. Watson—we do not suppose any one at all con-
tures on the practice of physic, or who wish to have versant with the medical literature of tlie day to be
a simple enunciation of any facts or doctrines which, unacquainted with its general character. Dr. W. de-
from their novelty or their difficulty, the busy practi- livered these now celebrated lectures during the me-
tioner may not have made himself master of amidst dical session of 1836-7. They have been revised by
the all-absorbing toils of his professional career, we the author, and those who now study these erudite
«an recommend these lectures most cordially. Here productions will have them divested of any objection-
we meet with none of those brilliant theories which able matter that might have formerly crept in through
are so seductive to young men, because they are made inadvertence. There are ninety lectures, fully written,
to explain every phenomenon, and save all the trouble embracing the whole domain of human maladies, witk
of observation and reflection; here are no exclusive their treatment, besides an appendix particularly re-

markable for its richness in important practical infor-

mation. We could not give even a tolerable syiiop«i«
of the subjects discussed in this great undertaking
without materially entrenching on the limits assigned
to other matter. * Open this huge, weU-finished
volume wherever we may, the eye immediately rests
on something that carries value o« its front VVe are
impressed af, once with the strength and d^th of the
lecturer's views; he gains on our admiration in pro-

doctrines; none of those

'Bubbles that glitter as they rise and break
Or vain Philosophy's all babbling spring.'

But we have the sterling production of a liberal, well-
«tored and truly honest mind, possessed of all that is

currently known and established of professional know-
ledge, aad capable of pronouncing a trustworthy and
impartial judgment on those numerous points in which
Truth is yet obscured with false facts or false hypo- portion to the extent of our aequainuivee with his
theses."

—

Provituial Medical Journal. profound researches. Whoever owns \k\s book will
"The style is correct aud pleasing, and the matter have an acknowledged treasure, if the coml>ined wis-

worthy the attention of «Zi practitioners, young and domof the highest authorities is appreciaied."—.Boston
old.""— WesUrn Lancet. Medical and Surgical JournaL

HORNER'S ANATOMY,
SPECIAL ANATOMY AND HISTOLOGY.

BY WILLIAM E. HORNER, M.D.,
Ptofetaot of Anatony in the University of Pennsylvania, Member of the Imperial Medieo-Chirurgical Aeademy

of St. Petersburg, of the Am. Philosophical Society, &c., &c-
Sixth Edition, in two Volumes, Sv0.

*^ Anoth«T edition of this standard work of Professor Horner has made it« appetrance to which
many additions have been made, and upon which much labour has been bestowed by the author.

—

The additions are chiefly in the department of Histology, or Elementary Anatomy, and so import-
ant are they that the Professor has added the term to the title of his work. Every part of this

edition seems to have undergone the most careful revision, and its readers may rest assured of hav-
ioe the seieoee of Anatoroy fulljr brought up to the present day."

—

Am. Med. Journal.



SMITH & HORNER'S ANATOMICAL ATLAS.
Just Published, Price Five Dollars in Parts.

AN
ANATOMICAL ATLAS

ILLUSTRATIVE OF THE STRUGTURE OF THE HUMAN BODY.

BY HENRY H. SMITH, M. D.,

Fellow of the College of Physicians, ^e.

UNDER THE SUPERVISION OF

WlLLIAiM E. HORNER, M.D.,
Professor ofAnatomy in the University ofPennsylvania,

In One large Volume, Imperial Octavo.

This work is but just completed, having been delayed over the time intended by the great difficulty in giving
to the illustrations the desired finish and perfection. It consists of five parts, whose contents are as follows:

PAiiT I. The Bones and Ligaments, with one hundred and thirty engravings.
Pakt II. Tlie INIuscular and Dermoid Systems, with ninety-one engravings.
Part III. The Organs of Digestion and Generation, with one hundred and ninety-one engravings.
Part IV. The Organs of Respiration ami Circulation, with ninety-eight engravings.
Part V. The Nervous System and the Senses, with one hundred and twenty-six engravings.

Forming altogether a complete System of Anatomical Plates, of nearly

SIX HUNDRED AND FIFTY FIGURES,
executed in the best style of art, and making one large imperial octavo volume, Tliose who do not want »1 in
parts can have the work bound in extra cloth or sheep at an extra cost.

This work possesses novelty both in the design and the f^xecution. It is the first attempt to apply engraving
on wood, on a large scale, to the illustration of human anatomy, and the beauty of the parts issued induces the
publishers to flatter themselves with the hope of the perfect success of their undertaking. The plan of the
work is at once novel and convenient. Each page is perfect in itself, the references being immediately under
the figures, so that the eye takes in the whole at a glance, and obviates the necessity of continual reference
backwards and forwards. The cuts are selected from the best and most accurate sources ; and, where neces-
sary, original drawings have been made from the admirable Anatomical Collection of the University of Penn-
sylvania. It embraces all the late l)eautiful discoveries arising from the use of the microscope in the investi-

gation of th-e minute structure of the tissues.

In the getting up of this very complete work, the publishers have spared neither pains nor expense, and they
now present it to the profession, with the full confidence that it will be deemed all that is wanted in a scientific

and artistical point of view, while, at the same time, its very low price places it within the reach of all.

It is particularly adapted to supply the place of skeletons or subjects, as the profession will see by examining the list

cf plates now amuxed.

" These figures are well selected, and present a complete and accurate representation of that wonderful fabric,

the human body. The plan of this Atlas, which renders it so peculiarly convenient for the student, and its

superb artistical execution, have been already pointed out. We must congratulate the student upon tlie

completion of this atlas, as it is the most convenient work of the kind that has yet appeared ; and, we must
add, the very beautiful manner in which^t is ' got up' is so creditable to tlie country as to be flattering to our
national pride."

—

American Medical Journal.
"This is an exquisite volume, and a beautiful specimen of art. We have numerous Anatomical Atlases,

but we will venture to say that none equal it in cheapness, and none surpass it in faithfulness and spirit. We
strongly reconuneiul to our friends, boih urban and suburban, the purchase of this excellent work, for which
both editor and publisher deserve tlie thanks of the profession."

—

Medical Exajniner.

"We would strongly recommend it, not only to the student, but also to the working practitioner, who,
although grown rusty in the toils of his harness, still has the desire, and ol'ten the necessity, of refreshing his

knowledge in this fundamental part of the science of medicine."—iVet* York Journal of Medicine and Surg.

"The plau of this Atlas is admirable, and its execution superior to any thing of the kind before published in

this country. It is a real labour-saving affair, and we regard its publication as the greatest boon that could be
conferred on the student of anatomy. It will be equally valuable to the practitioner, by affording him an easy
means of recalling the details learned in the dissecting room, and which are soon forgotten."

—

Atnerican Medi-
cal Journal. •

"It is a beautiful as well as particularly useful design, which should be extensively patronized by physicians,

surgeons and medical students."

—

JBoston Med. and Surg. Journal.
" It has been the aim of the author of the Atlas to comprise in it ttie valuable points of all previous works, to

embrace the latest microscopical observations on the anatomy of the tissues, and by placing it at a moderate
price to enable all to acquire it who may need its assistance in the dissecting or operating room, or other field

of practice."

—

Western Journal ofMed. and Surgery.

"These numbers complete tlie series of this beautiful work, which fully merits the praise bestowed upon the

earlier numbers. We regard all tlie engravings as possessing an accuracy only equalled by their beauty,
and cordially recommend the work to all engaged in the study of anatomy."

—

New York Journal of Medicine
and Surgery.

"A more elegant work than the one before us could not easily lie placed by a physician upon the table of

his student."

—

Western Journalof Medicine and Surgery.
"We were much pleased with Part I, but the Second Part gratifies us still more, both as regards the attract-

ive nature of the subject, (The Dermoid and Mu.scular Systems,) and the beautiful artistical execution of the

.lluBinitions. We have here delineated the most accurate microscopic views of some of the tissues, as, for

instance, the cellular and adipose tissues, the epidermis, rete mucosum and cutis vera, the sebaceous and
perspiratory organs of the skin, llie per.^piratory glands and hairs of the skin, and the hair and nails. Then
follows the general anatomy of the muscles, and, lastly, their separate delineations. AVe would recommend
this Anatomical Atlas to our readers in the very strongest terms."

—

New York Journal of Medicine and Suf
$ery.

JIB MU |«4



LIRT OP «?» ^>\ %f«o1^»^

THE ILLUSTRATIONS
EMBRACING

SIX HUNDRED AND TIIIIITY-SIX FIGURES
IN SMITH AND HORNER'S ATLAS.

A HiGHLY-lINISHED ViEW OF THE BoNES OP THE HeAD,

View of Cuvier's Anatomical Theatre, ...
facing the title-page

. . . . viyjuette

PART L—BONES
Fig.

1 Front view of adult skeleton.

2 Back view of adult skeleton.

3 Foetal skeleton.

4 Cellular structure of femur.
5 Cellular and compound structure of libia.

6 Fibres of compact matter of bone.

7 Concentric lamellie of bone.

8 Compact matter under the microscope.

9 Haversian canals and lacunae of bone.

10 Vessels of compact mallei'.

11 Minute structure of bones.

12 Ossification in cartilage.

13 Ossification in the scapula.

14 Puncla ossificationis in femur.
15 Side view of the spinal column.
16 Epiphyses and diaphysis of bone.

17 External periosteum.
18 Punctum ossificationis in the head.

19 A cervical vertebra.

20 The atlas. 21 The dentata.

22 Side view of the cervical vertebrae.

23 Side view of the dorsal vertebrae.

24 A dorsal vertebi-a.

25 Side view of the lumbar vertebrae.

26 Side view of one of the lumbar vertebrae.

2r Perpendicular view of the lumbar vertebrae,

28 Anterior view of sacrum.
29 Posterior view of sacrum.
30 7'he bones of the coccyx.
31 Outside view of the innominatum.
32 Inside view of the innominatum.
33 Anterior view of the male pelvis.

34 Anterior view of the female pelvis.

35 Front of the thorax. 36 The first rib.

37 General characters of a rib.

38 Front view of the sternum.
39 Head of a Peruvian Indian.

40 Head of a Choclaw Indian.

41 Front view of the os frontis.

42 Under surface of the os frontis.

43 Internal surface of the os frontis.

44 External surface of the parietal bone.s

45 Internal surface of the parietal bone.

46 External surface of the os oceipilis.

47 Internal surface of the os occipitis.

48 External surface of the temponil bone.

49 Internal surface of llie temporal bone.

50 Internal surface of the sphenoid boi.e.

51 Anterior surface of the sphenoid bone.

52 Posterior surface of tl»e ethmoid bone.

53 Front view of the bones of the face.

54 Outside of the upper maxilla.

55 Inside of the up[)er maxilla.

56 Posterior surface of the palate bone.

57 The nasal bones.

58 The OS unguis. 59 Inferior spongy bone.

66 Right malar bone. 61 The vomer.
62 Inferior maxillary bone.

63 Sutures of the vault of the cranium.

AND LIGAMENTS.
Fig.

64 Sutures of the posterior of the cranium.
65 Diploe of the cranium.
60 Inside of tiie base of the cranium.
67 Outside of the base of the cranium.
68 The facial angle. 69 The fontanels.
70 The OS liyoides.

71 Posterior of the scapula.
72 Axillary margin of tlie scapula.
73 The clavicle. 74 Tlie humerus.
75 The ulna. 76 The radius.
77 The bones of the carpus.
78 The bones of the hand.
79 Articulation of tlie carpal bones.
80 Anterior view of the femur.
81 Posterior view of the femur.
82 Tlie tibia. 83 The fibula.

84 Anterior view of the patella.

85 Posterior view of the patella.

86 Tlie oscalcis. 87 The astragalus.
88 The naviculare. 89 The cuboid bone.
90 The three cuneiform bones.
91 Top of the foot
92 The sole of the foot. 93 Cells in cartilage.

94 Articular cartilage under the microscope.
95 Costal cartilage under the microscope.
96 Magnified section of cartilage.

97 Magnified view of fibro-carlilage.

98 White fibrous tissue.

99 Yellow fibrous tissue.

100 Ligaments of the jaw.
101 Internal view of the same.
102 Vertical section of the same.
103 Anterior vertebral ligaments.
104 Posterior vertebral ligaments.
105 Yellow ligaments.
106 Costo-vertebral ligaments.
107 Occipito-altoidien ligaments.
108 Posterior view of the same.
109 Upper part of the same.
HO Moderator ligaments.
1 1 1 Anterior pelvic ligaments.
112 Posterior pelvic ligaments.
113 Stcrno-clavicular ligaments.

114 Scapulo-humeral articulation.

115 External view of elbow joint.

116 Internal view of elbow joint.

117 Ligamentsof the wrist.

118 Diagram of the carpal synovial membrane
119 Ligaments of the hip joint.

120 Anterior view of the knee joint.

121 Posterior view of the knee joint.

122 Section of the right knee joint.

123 Section of the left knee joint.

124 Internal side of the ankle joint.

125 Extenial side of the ankle joint.

126 Posterior view of the ankle joint.

127 Ligaments of the sole of the foot.

128 Vertical section of the foot.

PART 11.—DERMOID AND MUSCULAR SYSTEMS.

129 Muscles on the front of the \)Oi]y,full length.

131 Muscles on the back of the body,/«/^ length.

130 The puUular tissue. 132 Fat vesicles.

133 Blood-vessels of fat.

134 Cell membrane of fat vesicles.

135 Magnified view of the epidermis.



Illustrations to Smith and Horner's ^tlas, continued.

Fig.

ISO Cellular tissue of the skin.

J37 Rete mucosum, &c., of foot.

\Sfi Epidermis «n(l rete mucosum.
139 Cutis vera, magnified.
140 Cutaneous pa))ill».

141 Internal face of cutis vera.
142 Integuments of foot under the microseope.
143 Cutaneous glands. 144 Sudoriferous organs.
145 Sebaceous glands and hairs.

146 Perspiratory gland magnified.
147 A hair under the microscope.
148 A hair from the face under the microseope.
149 P'ollicle of a hair. 150 Arteries of a hair.
151 Skin of the beard magnified.
152 External surface of the thumb nail.

153 Interna] surface of the thumb nail.

154 Section of nail of fore finger.

155 Same highly magnified.
156 Development of muscular fibre.

157 Another view of the same.
158 Arrangement of fibres of muscle.
159 Discs of muscular fibre.

160 Muscular fibre broken transversely.
161 Striped elementary fibres magnified.
162 Stri» of fibres from the heart of an ox.

163 Transverse section of biceps muscle.
164 Fibres of the pcctoralis major.
165 Attachment of tendon to muscle.
166 Nerve terminating in muscle.
167 Superficial muscles of face and neck.
168 Deep-seated muscles of fate and neck.
169 Lateral view of the same.
170 Lateral view of superficial muscles of face.

171 Lateral view of deep-seated muscles of face.

172 Tensor tarsi or muscle of Horner.
173 Pterygoid muscles. 174 Muscles of neck.
175 Muscles of tongue.

176 Fascia profunda colli.

177 Superficial muscles of thorax.

178 Deep-seated muscles of thorax.

179 Front view ofabdominal muscles.

Fig.

180 Side view of abdominal muscles.
181 External parts concerned in hernia.
182 Internal parts concerned in hernia.
183 Deep-seated muscles of trunk.
184 Inguinal and femoral rings.

185 Deep-seated muscles of neck,
186 Superficial muscles of back.
187 Posterior parietes of chest and abdomen.
188 Under side of diaphragm.
189 Second layer of muscles of back.
190 Muscles of vertebral gutter.

191 Fourth layer of muscles of back.
192 Muscles behind cervical vertebrae.

193 Deltoid muscle.

194 Anterior view of muscles of shoulder.

195 Posterior view of muscles of shoulder.

196 Another view of the same.
197 Fascia brachialis.

198 Fascia of the fore-arm.

199 Muscles on the back of the hand.
200 Muscles on the front of the arm.
201 Muscles on the back of the arm.
202 Pronators of the fore-arm.
203 Flexor muscles of fore-arm.
204 Muscles in palm of hand.

205 Deep flexors of the fingers,

206 Superficial extensors.

207 Deep-seated extensors.

208 Rotator muscles of the thigh.

909 Muscles on the back of the hip.

210 Deep muscles on the front of thigh.

211 Superficial muscles on the front of tbighb

212 Muscles on the back of the thigh.

213 Muscles on front of leg.

214 Muscles on back of leg.

215 Deep-seated muscles on back of leg.

216 Muscles on the sole of the foot,

217 Another view of the same.

218 Deep muscles on front of arm.
219 Deep muscles on back of arm.

PART m.—ORGANS OF DIGESTION AND GENERATION.
220 Digestive organs in their whole length.

221 Cavity of the mouth.
222 Labial and buccal glands.

223 Teeth in the upper and lower jaws.
224 Upper jaw, with sockets for teeth.

225 Lower jaw, with sockets for teeth.

226 Under side of the teeth in the upper _jaw,

227 Upper side of the teeth in the lower jaw.
228 to 255. Eight teeth, from the upper jaw.
236 to 243. Eight teeth from the lower jaw.
244 to 251. Side view of eight upper jaw teeth.

252 to 259. Side view of eight lower jaw teeth.

260 to 265. Sections of eight teeth.

266 to 267. Enamel and structure of two of the

teeth.
'268 Bicuspis tooth under the microscope.
•269 Position of enamel fibres.

•270 Hexagonal enamel fibres.

271 Enamel fibres very highly magnified.

272 A very highly magnified view of fig. 268.

273 Internal i)ortion ot the dental tubes.

274 External portion of the dental tubes.

275 Section of the crown of a tooth.

276 Tubes at the root of a bicuspis.

277 Ui)per surface of the tongue.

278 Under surface of the tongue.

279 Periglottis turned off the tongue.

280 Muscles of the tongue.

281 Another view of the sjime.

282 Section of the tongue.

£83 Styloid muscles, ice.

284 Section of a gustatory papilla.

285 View of another papilla.

£86 Root of the mouth and soft palate.

287 Front view of the pharynx and muscles.

288 Back view of the pharynx and muscles,

289 Under side of the soft palate.

290 A lobule of the parotid gland.

291 Salivary glands.
292 Internal surface of the pharynx.
293 External surface of the pharynx.

294 Vertical section of the pharynx.

295 Muscular coat of the oesophagus.

296 Longitudinal section of the cesophagut.

297 Parietes of the abdomen.
298 Reflexions of the peritoneum.
299 Viscera of the chest and abdomen.
300 Another view of tlje same.
301 The intestines in situ.

302 Stomach and oesophagus.

303 Front view of the stomach.
S04 Interior of the stomach.
305 The stomach and duodenum.
306 Interior of the duodenum.
307 Gastric glands.

308 Mucous coat of the stomach.
309 An intestinal villus. 310 Its vessels.

311 Glands of the stomach magnified.

312 Villus and lacteal.

313 Muscuhir coat of the ileum.

314 Jejunum distended and dried.

315 Follicles of Lieberkuhn
316 Glands of Brunner. 317 Intestinal glandt.

318 Valvulw conniventes. 319 Ueo-colic valve.

320 Villi and intestinal follicles.

321 Veins of the ileum.

322 Villi filled with chyle. 323 Peyer's glands

324 Villi of the jejunum under the microscope.
325 The cecum. 326 The mesocolon and eoloD,

327 Muscular coat of the coloo.



Illustrations to Smith and Horner's *^tlas continued.

SaS Muscular fibres of the rectum.
329 Curvatures of Uie large intestine.

3S0 Mucous follicles of the rectum.
331 Rectal pouches.
332 Follicles of the colon, highly magnified.
333 Folds and follicles of the stomach.
334 Follicles, &c. of the jejunum.
335 Villi and follicles of the ileum.
336 Muciparous glands of the stomach.
337 Ileum inverted, &c.
338 Glands of Peyer magnified.
339 Peritoneum of the liver injected.

340 Liver in situ.

341 Under surface of the liver. 342 Hepatic vein.

343 Parenchyma of the liver.

344 Hepatic blood-vessels. 345 Biliary ducts.

346 Angular lobulea of the liver.

347 Rounded hepatic lobules.

548 CkMits of the gall bladder.

349 Gall bladder injected.

350 Vena portarum.
351 External face of the spleen.

352 Internal face of the spleen.

S53 Splenic vein.

354 Pancreas &c,, injected. 355 Urinary organs. 397 Another view of the same.

Fig.

373 Sphincter apparatus of the bladder.
374 Prostate and vesiculK seminales.
375 Side view of the pelvic viscera.
376 The glans jwjnis injected.

377 The jienis distended and dried.
378 Section of the same.
379 Vertical section of the male pelvis, &e.
380 Septum peetiniforme.
381 Arteries of the penis.

382 Vertical section of the urethra.
383 Vesicul* seminales injected.

384 Muscles of the male perineum.
385 Interior of the pelvis, seen from above.
386 Testis in the foetus.

387 Diagram of the descent of the testis.

388 Tunica vaginalis testis.

389 Transverse section of the testis.

390 Relative position of the prostate*

391 Vas deferens.

392 Vertical section of the bladder.
393 The testicle injected with mercury.
394 Another view.

395 Minute structure of the testis.

396 Female generative organs.

356 Right kidney and capsule.

357 Left kidney and capsule.

358 Kidney under the microscope.
359 The ureter. 360 Section of right kidney.
361 Section of the left kidney.
362 Pyramids of Malpighi.
363 Lobes of the kidney.

364 Renal arteries, occ, injected.

365 Section of the kidney highly magnified.

366 Copora Malpighiana. 367 Same magnified.

368 'Fubuli uriniferi. 369 Corpora Wolffiana.

370 The bladder and urethra, full length.

371 Muscular coat of the bladder.

372 Another view of the same.

PART IV.—ORGANS OF RESPIRATION AND CIRCULATION

398 External oi-gans in the foetus.

399 Muscles of the female perineum.
400 Side view of the female pelvis, &c.
401 Relative position of the female organs.

'

402 Section of the uterus, kc.
403 Fallopian tubes, ovaries, &c.
404 Front view of the mammary gland.
405 The same after removal of the skin.

406 Side view of the breast
407 Origin of lactiferous ducts.

408 Lactiferous tubes during lactation.

409 Minute termination of a tube.

410 Ducts injected ; after Sir Astley Cooper.

411 Front view of the thyroid cartilage.

412 Side view of the thyroid cartilage.

413 Posterior of the arytenoid cartilage.

414 Anterior of the arytenoid cartilage.

415 Epiglottis cartilage. 416 Cricoid cartilage.

417 Ligaments of the larynx.

418 Side view of the same.

419 The thyroid gland.

420 Internal surface of the larynx.

421 Crico-thyroid muscles.

422 Crico-arytenoid muscles.

423 Articulations of the larynx.

424 Vertical section of the larynx.

425 The vocal ligaments. 426 Thymus gland.

427 Front view of the lungs.

428 Back view of the lungs.

429 The trachea and bronchia.

430 Lungs, heart, &c.

431 First appearance of the blood-vessels.

432 Capillary vessels magnified.

433 Another view of the same.

434 Blood globules.

435 Another view of the same.

436 The mediastina.

437 Parenchyma of the lun^.

438 The heart and pericardium.

439 Anterior view of the heart.

440 Posterior view of the heart.

441 Anterior view of its muscular strueture.

442 Posterior view of the same.

443 Interior of the right ventricle.

444 Interior of the left ventricle.

445 Mitral valve, the size of life.

444 The auriculo-ventricular valves.

447 Section of the ventricles.

448 The arteries from the arch of the aorta.

449 The arteries of the neck, the size of life.

450 The external carotid artery.
[

',.

451 A front view of arteries of head and neck.'

452 The internal maxillary artery.

453 Vertebral and carotid arteries with the aorta.

454 Axillary and brachial arteries.

455 The brachial artery.

456 Its division at the elbow.

457 One of the anomalies of the brachial artery.

458 Radial and ulnar arteries.

459 Another view of tlie same.
460 The arcus sublimis and pi'ofundus*

461 The aorta in its entire length.

462 Arteries of the stomadi and liver.

463 Superior mesenteric artery.

464 Inferior mesenteric ai'tery.

465 Abdominal aorta.

466 Primitive iliac and femoral arteries.

467 Perineal arteries of the male.

468 Position of the arteries in the inguinal canal.

469 Internal iliac artery. 470 Femoral artery.

471 Gluteal and ischiatic arteries.

472 Branches of the ischiatic artery.

473 Popliteal artery.

474 Anterior tibial artery.

475 Posterior tibial artery.

476 Superficial arteries on tlie top of tlte foot

477 Deep-seated arteries on the top of the foot
478 Posterior tibial artery at the ankle.

479 The plantar arteries.

480 Arteries and veins of the face and neck.

481 Great vessels from the heart.

482 External jugular vein.

483 Lateral view of the vertebral sinuses.

484 Posterior view of the vertebral sinuses.

485 Anterior view of the vertebral siousef.

486 Superficial veins of the arm.
4S7 The same aX the elbow.



^,SfMons to Smith and Horner^s Atlas continued.
%

Fig.

488 The veins of the hand.
48'J Tiie great veins of the trunk.
490 Positionsofthearteriesand veins ofthe trnnk.
491 The ven« eav». 493 The vena portarum.
493 Deep veins of the back of the leg.

494 Positions of the veins to the arteries in the
arm. 495 Superficial veins of the thigh.

496 Saphena vein.

497 Superficial veins of the leg.

498 Lymphatics of the upper extremity.

Fig.

499 The lymphatics and glands of the axUIa.
500 The lemoral and aortic lymphatics.
501 The lymphatics of the small intestines.

502 The llioracic duct.

503 The lymphatics of the groin.
504 Superficial lymphatics of tlie s_iigh.

505 Lymphatics of the jejunum.
506 Deep lymphatics of the thigh.

507 Superficial lymphatics of the leg.

508 Deep lymphatics of the leg.

PART v.—THE NERVOUS SYSTEM AND SENSES.

509
510
511

512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541

542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
559
560
561

562
563
564
565
566
567
568

569
570

Dura tnater cerebri and spinalis.

Anterior view of brain and spinal marrow.
Anterior view of the spinal marrow, &c.
LateraWiew of the spinal marrow, &c. ^
Posterio? view of the spinal marrow, &c.
Decussation of Mitischelli.

Origins of the spinal nerves.

Anterior view of spinal marrow and nerves.
Posterior view of spinal marrow and nerves.
Anterior spinal commissure.
Posterior spinal commissure.
Transverse section of the spinal marrow.
Dura mater and sinuses.

Sinuses laid open.

Sinuses at the base of the cranium.
Pons Varolii, cerebellum, &c.
Superior face of the cerebellum.
Inferior face of the cerebellum.
Another view of the cerebellum.
View of the arbor vitse, &c.
Posterior view of the medulla oblongata.
A vertical section of the cerebellum.
Another section of the cerebellum.
Convolutions of the cerebrum.
The cerebrum entire.

A section of its base.

The corpus callosum entire.

Diverging fibres of the cerebrum, &c.
Vertical section of the head.
Section of the corpus callosum.
Longitudinal section of the brain.

View of a dissection by Gall.

The commissures of the brain.

Lateral ventricles.

Corpora striata-fornix, &c.
Fifth ventricle and lyra.

Anotherjview of the lateral ventricles.

Another view of the ventricles.

Origins of the 4th and 5th pairs of nerves.

The circle of Willis.

A side view of the nose.

The nasal cartilages.

Bones and cartilages of the nose.

Oval cartilages, kc.
Schneiderian membrane.
External parietes of the left nostril.

Arteries of the nose.

Pituitary membrane injected.

Posterior Jit'-es. 558 Front view of the eye.

Side view of the eye.
Posterior view of the eyelids, &o.
GlanduIsB palpebrarum.
Lachrymal canals.

Muscles of the eyeball.

Side view of the eyeball.

Longitudinal section of the eyeball.

Horizontal section of the eyeball.

Anterior view of a transverse section.

Posterior view of a transverse section.

Choroid coat injected.

Veins of the choroid coat.

The iria, 572 Th^jret'ia and lena,

V3 Ul

573 External view of the same.
574 Vessels in the conjunctiva.

575 Retina, injected and magnified.
576 Iris, highly magnified.
577 Vitreous humour and lens.

578 Crystalline adult lens.

579 Lens of the foetus, magnified.
580 Side view of the lens.

581 Membrana pupillaris.

582 Another view of the same.
583 Posterior view of the same.
584 A view of the left ear.

585 Its sebaceous follicles.

586 Cartilages of the ear.

587 The same with its muscles.
588 The cranial side of the ear.

589 Meatus auditorius externus, &c.
590 Labyrinth and bones of the ear.

591 Full view of the malleus. 592 Theincas.
593 Another view of the malleus.
594 A front view of the stapes.

595 Magnified view of the stapes.

596 Magnified view of the incus.

597 Cellular structure of the malleus.
598 Magnified view of the labyrinth.

599 Natural size of the labyrinth.

600 Labyrinth laid open and magnified.
601 Labyrinth, natural size.

602 Labyrinth of a foetus.

603 Another view of the same.
604 Nerves of the labyrinth.

COS A view of the vestibule, &c.
606 Its soft parts, &c.
607 An ampulla and nerve.
608 Plan of the cochlea.

609 Lamina spiralis, hcc.

610 The auditory nerve.

611 Nerve on the lamina spirali*.

612 Arrangement of the cochlea.

613 Veinsof the cochlea, highly magnified.
614 Opening of the Eustachian tube in the throot.
615 Portio mollis of the seventh pair of nerves.
616 The olfactory nerves.

617 The optic and seven other pairs of nerves.
618 Third, fourth and sixth pairs of nerves.
619 Distribution of the fifth pair.

620 The facial nerve.

621 The hypo-glossal nerves.

622 A plan of the eighth pair of nerves.

623 The distribution of the eighth pair.

624 The great sympathetic nerve.

625 The brachial plexus.

626 Nerves of the front of the arm.
627 Nerves of the back of the arm.
628 Lumbar and ischiatic nerves.

629 Posterior branches to the hip, &cc.

630 Anterior crural nerve.

631 Anterior tibial nerve.

632 Branches of the popliteal nerve.

633 Posterior tibial nerve on the leg.

634 Posterior tibial nerve on the fcwU
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PROFESSOR DUNGLISON'S WORKS.
The Works of Professor Dunglison on various departments of Medicine are liere presented.

—

Nearly all of them arc extensively used as text books in the branches of Bcience to which they re-

late, and the profession and students may rely upon the great care and accuracy of the autiior in

having each new edition of his works posted up to the day of publication.

A WEW EDITION OF THE STANDARD MEDICAL DICTIONARY.

A DICTIONARY OfIvIEDICAL SCIENCE;
CONTAINING A CONCISK ACCOUNT OF THE VARIOUS SUB.IKCT8 AND TKR.MS, WITH
THE FRENCH AND OTHER SYNONYMES, NOTICES OF CLIMATES AND OF CELE-
BRATED MINERAL WATERS, FORMUL.^ FOR VARIOUS OFFICINAL AND EMPIRI-

CAL PREPARATIONS, &c.

Fifth Edition, Extensively Modified and Improved over former Editions.

BY ROBLEY DUNGLISON, M.D.
Professor of the Institutes of Medicine, &c., in Jefferson Medical College, Philada.j Secretary to

the American Philosophical Society, &c., &c.
In one large royal octavo volume of nearly SUO double columned pages, and hound with raised bands.

The author's object has not been to make the work a mere Lexicon, or Dictionary of terms, but

to afford, under each, a condensed view of its various medical relations, and thus to render the

worka complete epitome of the existing condition of medical science. This he has been in a great

measure enabled to do, as the work is not stereotyped, by adding in each successive edition all

new and interesting" matters or whatever of importance had been formerly omitted. To show
the advantage of this, it need only be remarked that in the present work will be found at least two
thousand subjects and terms not embraced in the third edition.

" To execute such a work requires great erudition, unwearied industry, and extensive research;

and we know no one who could bring to the task higher qualifications of this description than Pro-

fessor Dunglison."

—

American MedicalJournal.

DUNGUSON'S PRACTICE, A NEW EDITION.

THE PRACTICE OP MEDICINE,
OR A TREATISE ON SPECIAL PATHOLOGY AND THERAPEUTICS.

BY ROBLEY DUNGLISON, M.D.,
Second Edition, carefully Revised and with Additions.

In Two Large Octavo Volumes of over thirteen hundred pages.

Tlie Publishers annex a condensed statement of the Contents:—Diseases of the Mouth, Tongue,
Teeth, Gums, Velum Palati and Uvula, Pharynx and (Esophagus, Stomach, Intestines, Peritoneum,

Morbid Productions in the Peritoneum, and Intestines.—Diseases of the Larynx and Trachea, Bron-

chia and Lungs, Pleura, Asphyxia.—Morbid conditions of the Blood, Diseases of the Heart and
Membranes, Arteries, Veins, Intermediate or Capillary Vessels,—Spleen, Thyroid Gland, Thymus
Gland, and Supra Renal Capsules, Mesenteric Glands,—Salivary Glands, Pancreas, Biliary Appara-
tus, Kidney, Ureter, Urinary Bladder.—Diseases of the Skin, Exanthematous, Vesicular, Bullar,

Pustular, Papular, Squamous, Tuberculous, Macula;, Syphilides.—Organic Diseases of the Nervous
Centres, Neuroses, Diseases of the Nerves.—Diseases of the Eye, Ear, Nose.—Diseases of the

Male and Female Organs of Reproduction. Fever,—Intermittent, Remittent, Continued, Eruptive,

Arthritic.—Cachexies, Scrofulous, Scorbutic, Chlorotic, Rhachitic, Hydropic and Cancerous.

This work has been introduced as a text-book in manj^ of the Medical Colleges,

and the general favour with which it has been received, is a guarantee of its v^lue

to the practitioner and student.

" In the volumes before us. Dr. Dunglison has proved that his acquaintance with the present facts

and doctrines, wheresoever originating, is most extensive and intimate, and the judgment, skill,

and impartiality v/ith which the materials of the work have been collected, weighed, arranged, and
exposed, are strikingly manifested in every chapter. Great care is everywhere taken to indicate

the source of information, and under the head of treatment, formula? of the most appropriate reme-
dies are everywhere introduced. We congratulate the students and junior practitioners of Ame-
rica, on possessing in the present volumes, a work of standard merit, to which they may confidently

refer in their doubts and difficulties."

—

British and Foreign Medical Review, for July, 1842.
'• Since the foregoing observations were written, we have received a second edition of Dungli-

son's work, a sufficient indication of the high character it has already attained in America, and
justly stained."

—

British and Foreign Medical Review, for October, 1844.

"We hail the appearance of this work, which has just been issued from the prolific press of

Messrs. Lea & Blanchard of Philadelphia, with no ordinary degree of pleasure. Comprised in two
large and closely printed volumes, it exhibits a more full, accurate, and compreheaaive digest of

the existing state of medicine than any other treatise with which we are acquainted in the English

language. It discusses many topics—some of them of great practical importance, which are en-

tirely omitted in the writings of Eberle, Dewees, Hosack, Graves, Stokes, Mcintosh, and Gregory
;

and it cannot fail, therefore, to be of great value, not only to the student, but to the practitioner, as

it aflfords him ready access to information of which he stands in daily need in the exercise of bis

professioiu"

—

Louisville Journal.
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"3 PROFESSOR DUWGLISON'S WORKS- -Continued.

GENERAL THERAPEUTICrANO MATERIA MEDICA,
ADAPTED FOR A MEDICAL TEXT-BOOK.

BY ROBLEY DUNGLISON, M.D.,

In two Volumes, 8wo.
<' The subject of Materia Medica has been handled by our author with more than usual judgment.

The greater part of treatises on that subject are, in effect expositions of the natural and chemical
history of the substances used in medicine, with very brief notices at all of the indications they are
capable of fulfilling, and the general principles of Therapeutics. Dr. Dunglison, very wisely, in

our opinion, has reversed all this, and given his principal attention to the articles of the Materia
Medica as medicines In conclusion, we strongly recommend these volumes to oUr readers.

—

No medical student on either side of the Atlantic should be without them."

—

Forbes^ British and
Foreign Medical Review.
" Our junior brethren in America will find in these Tolumes of Professor Dunglison a ' Thesau-

rus Medicaminum,' more valuable than a large purse of gold."

—

Medico-Chirurgical Review, for
January, 1845.

WITH UPWARDS OF THREE HUNDRED ILLUSTRATIONS,
BY ROBLEY DUNGLISON, M.D.,

Fifth Edition, Greatly Modified and Improved, in 2 Vols, op 1304 Large Octavo Pages.
" We have on two former occasions, brought this excellent work under the notice of our readers,

and we have now only to say that, instead of falling behind in the rapid march of physiological

science, each edition brings it nearer to the van. Without increasing the bulk of the treatise, the

author has contrived to introduce a large quantity of new matter into this edition from the works of
Valentin, Bischoff, Henle, Wildebrand, Muller, Wagner, Mandl, Gerber, Liebig, Carpenter, Todd
and Bowman, as well as from various monographs which have appeared in the Cyclopaedias, Trans-
actions of learned societies and journals. The large mass of references which it contains renders

it a most valuable bibliographical record, and bears the highest testimony to the zeal and industry

of the author."

—

British and Foreign Medical Review.
" Many will be surprised to see a fifth edition of this admirable treatise so rapidly succeeding the

fourth. But such has been the rapid progress of physiology within a short period that to make his

work a fair reflection of the present state of the science, no less than an account of its extensive

popularity. Dr. Dunglison has found it necessary to put forth a new edition with material modifica-

tions and additions. To those who may be unacquainted with the work, we may say that. Dr. D.
does not belong to the mechanical, chemical, or vital school exclusively ; but that, with a discri-

minating hand he culls from each and all, making his treatise a very excellent and complete digest

of the vast subject."

—

Western Journal of Medicine and Surgery.

NEW REMEDIES,
raABMAGEUTIGiILT AND THEBAFEUTIGALLT CONSIIIERED,

BY ROBLEY DUNGLISON, M.D.,

In One Volume, Octavo, over 600 pages, the Fourth Edition.

Or, the Influence of Atmosphere and Localit)^, Change of Air and Climate,

Seasons, Food, Clothing, Bathing and Mineral Springs, Exercise,

Sleep, Corporeal and Intellectual Pursuits, &c., &c., on
Healthy Man: Constituting ^ELEMENTS OF HYGIENE.
BY ROBLEY DUNGLISON, M.D.

A New Edition with many Modifications and Additions. In One Volume, Svo.
" We have just received the new edition of this learned work on the ' Elements of Hygifene.'

—

Dr. Dunglison is one of the most industrious and voluminous authors of the day. How he finds

time to amass and arrange the immense amount of matter contained in his various works, is almost

above the comprehension of men possessing but ordinary talents and industry. Such labour de-

serves immortality."

—

St. Louis Med. and Surg. JoumaL

A NEW EDITION OF

THE MEDICAL STUDENT.
OR AIDS TO THE STUDY OF MEDICINE.

A REVISED AND MODIFIED EDITION.

BY ROBLEY DUNGLISON, M.D^
In One neat 12mQ. Volume*
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CHAPMAN'S WORKS Ofl^THE PRACTICE OF MEDICINE.

CHAPMAN ON FEVERS, ETC.

LECTURES ON THE MORE IMPORTANT
ERUPTIVE FEVERS, HEMORRHAGES AND

DROPSIES, AND ON GOUT AND RHEUMATISM,
DELIVERED IN THE UNIVERSITY OF PENNSYLVANIA.

By N. chapman, M.D.,
Professor of the Theory and Practice of Medicine, &.C. &c.

In one neat Octavo Volume.

This volume contains Lectures on the following subjects

:

EXANTHEMATOUS FEVERS.
Variola, or Small Pox ; Inoculated Small Pox ; Varicella, or Chicken Pox ; Variolae Vacciniap, or Vaccinia,

or Cow-pock: Varioloid Disease; Rubeola, Morhilli, or Measles; Scarlatina vel Febris Rubra—Scarlet Fever.
HAEMORRHAGES.

Haemoptysis, Spitting of Blood; Ha?morrhagia Narium, or Haemorrhage from the Nose; Haematemesis, or
Vomiting of Blooa ; Hcematuria, or Voiding of Bloody Urine ; Ha-morrhagia Uterina, or Uterine Hsemorrhage

;

Haemorrhois or Haemorrhoids ; Cutaneous Haemorrhage ; Purpura Haimorrhagica.
DROPSIES.

Ascites; Encysted Dropsy; Hydrothorax; Hydrops Pericardii; Hydrocephalus tnternus, acute, subacute,
and chronic: Anasarca; with a Disquisition on the Management of the whole.

GOUT, RHEUMATISM, &c. &c.

"The name ofChapman stands deservedly high in the annals of American medical science. Ateacheranda
lecturer for nearly forty years, in the oldest and, we believe, the first medical school on this side of the Atlantic,
the intimate friend and companion ofRush, Kuhn, Physick, AVistar, Woodhouse, Dewees, and a host of others
scarcely less renowned, Professor Chapman reflects upon the profession of this generation something of the
genius and wisdom of that which has passed; he stands out the able and eloquent champion of the doctrines
and principles of other times, when Cullen's "first lines" formed the rule of faith for all the Doctors in Medicine
throughout Christendom. In him is embodied the experience of three score and ten, strengthened by reading,
and enlightened by a familiar intercourse with many of the ablest medical men in the New and Old World.
"In conclusion, we must declare our belief that the name ofChapman will survive when that of many of his

cotemporaries shall have been forgotten; when other generations shall tread the great theatre of human
affairs, and when other discoveries yet undisclosed, shall shed a brighter light upon the path of medical science.
The various lectures which he has been publishing, containing, as they do, the doctrines that he has so long
and so eloquently taught to large and admiring classes, we doubt not will be welcomed with delight by his nu-
merous pupils throughout the Union."

—

New Means Medical Journal.

QHAPMAN ON THORACIC VISCERA, ETC.

LECTURES ON THE MURE IMPORTANT DISEASES
OF THE

THORACIC AND ABDOMINAL VISCERA.
DELIVERED IN THE UNIVERSITY OF PENNSYLVANIA.

By N. chapman, M. D.
Professor of the Theory and Practice ofMedicine, &c.

In one Volume, Octavo.

WILUAKS ANB CLYMER ON THE RESPIRATORY ORSANS, ETC.

A TREATISE ON THE
DISEASES OF THE EESPIRATOEY ORGANS,

INCLUDING

THE trachea, larynx, LUNGS, AND PLEURA.
By CHARLES J. B. WILLIAMS, M. D.,

Consulting Physician to the Hospital for Consumption and Diseases of the Chest; Author of
" Principles of Medicine," &c. &c.

WITH NUMEROUS ADDITIONS AND NOTES.
By MEREDITH CLYMER, M.D.,

Physician to the Philadelphia Hospital.

In one neat 8vo. Volume, with Cuts.
This work recommends itself to the notice of the profession as containing a more particu-

lar and detailed account of the affections of which it treats than perhaps any other vodume
before the public.
"The wood cuts illustrating the physical examination of the chest, are admirably executed, and the whole

mechanical execution of the work, does much credit to the publishers. This work is undoubtedly destined ta
take precedence of all others yet published on the " Respiratory Organs," and as a text book for teachers auA
students, no better in the present state of the science is to be expected "—iVew York Journal of Mtdicint^
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NOW READY, ^AMMAHS

A NEW AND IMPROVED EDITION

OF RAMSBDTHAM'S STANSASS WORK ON PARTURITION.

THE PRINCIPLES AND PRACTICE OF

OBSTETRIC MEDICINE AND SURGERYj
IN KEFERENCE TO

THE PROCESS OF PAETUllITION.
ILLUSTRATED BY

One hundred and forty-eight Larg-e Figures on 85 Xiithographic Plates.

By FRANCIS H. RAMSBOTHAM, M. D., &c.

A NEW EDITION, FROM THE ENLARGED AND REVISED LONDON EDITION.

In one large imperial octavo volume, well bound.

The present edilion of this standard work will be found to contain numerous and important improvements
over the last. Besides much additional matter, there are several more plates and wood-cuts, apd those which
were before used have been re-drawn. This book has long been known to the profession, by whom it has
been most flatteringly received. The publishers take great pleasure in submitting the following testimony to

its value from Professor Hodge, of the Pennsylvania University.

Philadelphia, August 6th, 1845.

Obntlemen:—I have looked over the proofs of Kamsbotham on Human Parturition, with its important

Improvements, from the new London edition.

This Work needs no commendation from me, receiving, aa it does, the unanimous recommendation T)f the

British periodical press, as the standard work on Midwifery; "chaste in language, classical in composition,

happy in point of arrangement, and abounding in most interesting illustrations."*

To the American public, therefore, it is most valuable—from its intrinsic undoubted excellence, and as

being the best authorized exponent of British Midwifery. Its circulation will, I trust, be extensive through-

out our country.

There is, however, a portion of Obstetric Science to which sufficient attention, it appears to me, has not

been paid. Through you, I have promised to the public a work on this subject, and although the continued

occupation of my time and thoughts in the duties of a teacher and practitioner have as yet prevented the ful-

filment of the promise, the day, I trust, is not distant, when, under the hope of being useful, I shall prepare

an accountof the Mechanism of Labour, illustrated by suitable engravings, which may be regarded as an

addendum to the standard works of Kamsbotham, and our own Dewees. MA ^MALLIIV
Very respectfully, yours,

HUGH L. HODGE, M.D.,

Professor of Obstetrics, ^-c, ^c, in the University of Pennsylvania,

Messrs. Lea & Blanchard.

*= This new edition of Dr. Ramsbotham's work forms one of the most complete and thoroughly useful treatises

on Midwifery with which we are acquainted. It is not a mere reprint of the first edition; the entire work

has undergone a careful revision, with additions. We have already given specimens of the work sufficient

to justify our hearty recommendation of it as one of the best guides that the student or young practitioner can

(oUqw.^'—British and Foreign Medical Review, Jan., 1845,

" The work of Dr. Kamsbotham may be described as a complete system of the principles and practice of

Midwifery; and the author has been at very great pains, indeed, to present a just and useful view of the pre-

sent state of obstetrical knowledge. The illustrations are numerous, well selected, and appropriate, and en-

graved with great accuracy and ability. In short, we regard this work, between accurate descriptions and

useful illustrations, as by far ihe most able work on the Principles and Practice of Midwifery that has ap-

peared for a long time. Dr. Kamsbotham has contrived to infuse a larger proportion of common sense, and

plain unpretending practical knowledge into this work, than is commonly found in works on this subject;

* Northern Journal of Medicine for July 1845.



LfiA & ^LANCHARD'S POBLICATfONS.

RA»XSBOTHAI^ OUT FAB.TUIU:nO»r—Continued.

and as such we have j^real pleat-i _' ii lo the iiueiuion of obsieirical pnci'iiinneTS."— Edin-
burgh Medical and is'urgical Jon

"This is one of the most beautiful works wlrich have lately issued from the medical press; and is alike

creditable lo the talents of the author and the enterprise of the publisher. It ia a good and thurntighly prac-

tical treatise ; the different subjects are laid down in a clear and perspicuous form, and whatever is of import-

ance, is illiistraled by first rate engravings. A remarUablo feature of lii is work, whirli ouglit lo be mentioned,
is its extraordinary cheapness. As a work conveying good, sound, practical precejjts, and clearly demonstra-

ting the doctrines of Obstetrical Science, we can confidently recommend it either to the student or practi-

tioner."—UdinftMr^A Journal qf Medical Science.

"This work forms a very handsome volume. Dr. Ramsbotham has treated the subject in a manner worthy
of the reputation he possesses, and lias succeeded in forming a book of reference for practitioners, and asolid

and easy guide for students. Looking at the contents of the volume, and its remarkably low price, we have
no hesitation in saying that it has no parallel in the history of publishing.''—Prorincjo/ Medical and Surgi-
cal Journal.

"It is the book of Midwifery for students; clear, but not too minute in its details, and sound in its practi-

cal instructions. It is so completely illustrated by plates (admirubly chosen and executed.) that the student

must be stupid indeed who does nil understand the details of this branch of the science, bo far at least as
description can make them intelligible."

—

Dublin Journal qf Medical Science.

" Our chief object now is to state our decided opinion, that this work is by far the best that has appeared in

this country for those who seek practical information upon Midwifery, conveyed in a clear and concise style.

The value of the work, too, is strongly enhanced by the numerous and beautiful drawings, which are in the

first style of excellence."—X,owdo7i Medical Journal,

"We most earnestly recommend this work to the student who wishes to acquire knowledge, and to the

practitioner who wishes to refresh his memory, as a most faithful picture of practical Midwifery ; and we can
with justice say, that altogether it is one of the best books we have read on tlie subj,ect of Obstetric Medi-
cine."—iJ/cc/ico-CAiVwr^ica^ Review.

" All the organs concerned in the process of parturition, and every step of this process, in all its diflTerenl

forms, are illustrated with admirable plates When we call to mind the toil we underwent ia

acquiring a knowledge of this subject, we cannot but envy the student of the present day the aid which this

work will afford him We recommend the student who desires t) master this difl^cuU subject with
the least possible trouble, to possess himself at once of a copy of this work."

—

A?7iericun Journal of the Me-
dical Sciences.

I

"It is intended expressly for students and junior practitioners in Midwifery ; it is, therefore, as it ought to

be, elementary, and will not consequently, admit of an elaborate and extended review. Our chief object

now is to state our decided opinion, that this work is by far the best that has appeared in this country, for

those who seek practical information upon Midwifery, conveyed in a clear and concise style. The value of

the work, too, is strongly enhanced by the numerous and beautiful drawings by Bagg, which are in the first

style of excellence. Every point of practical importance is illustrated, that requires the aid of the engraver
to fix it upon the mind, and to render it clear to the comprehension of the aluienl."—London Medical
Gazette.

" We feel much pleasure in recommending to the notice of the profession one of the cheapest and most ele-

gant productions of the medical press of the present day. The text is written in a clear, concise, and simple
style. We offer our most sincere wishes that the undertaking may enjoy all the success which it so well
merils."—Dublin Medical Press.

" We strongly recommend the work of Dr. Ramsbotham lo all our obstetrical readers, especially to those

who are entering upon practice. It is not only one of the cheapest, but one of the most beiautKul works in

Midwifery."—^rih'sA and Foreign Medical Rtvieic.

" Among the many literary undertakings with which the Medical press at present teems, there are fev? that

deserve a warmer recommendation at our hands than the work—we might almost say the obstetrical library,

comprised in a single volume—which is now before us. Few works surpass Dr. Ramsbotham 's in beauty and
elegance of getting up, and in the abundant and excellent engravings with which it is illustrated. We hear-

tily wish the volume the success which it merits, and we have no doubt ihal before long it will occupy a
place in every medical library in the kingdom. The Illustrations are admirable; they are the joint production
of Bagg and Adlard, and comprise within the series the best obstetrical plates of our best obstelrical authors,

ancient and modern. Many of the engravings are calculated to fix the eye as much by their excellence of
execution, and their beauty as works of art, as by their fidelity to nature and anatomical accuracy."

—

Tha
-Lancet.

" This Is a work of unusual Interest and importance to students and physicians. It is from the pen of Dr.

Ramsbotham, consulting physician in obstetric casf s of the London Hospital, and embodies in one volume
the Principles and Practice of Obstetric Medicine and Surgery. The treatise is admirably written, and illus-

trated by a great variety of engravings: Indeed every thing in the obstetric art, capable of being explained
by engravings, is displayed lo the eye in these admirably executed prints. A medical corrospondent of the

New York American, says, that the 'universal voice of the British journals accords in commending thi$

work lo the profession, as one of the best elementary treatises in the language,' and we can only say, in addj,

tion, that the American publishers have, as far as we can judge from the execution of the plates In their edi<

lion, done full justice to the original work. Wesincerely hope that it may meet with entire success^ and we
cannot doubt that, when iis merits are fully known, it wljl be found in every medical liljrar;^ in the CQUftlrY.*-*

=~^aturday Evening Pgst,
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Now Ready

^

CHEMISTRY FOR STUDENTS.

ELEMENTARY CHEMISTRY, THEORETICAL AND PRACTICAL.

Br GEORGE FOWNES, Ph. D.,

Chemical Lecturer in the Middlesex Hospital Medical School, &c. &c.

With Numerous Illustrations. Edited, with Additions,

By ROBERT BRIDGES, M. D.,

Professor of General and Pharmaceutical Chemistry in the Philadelphia College
of Pharmacy, &c., &c.

In one large duodecimo volume, sheep or extra cloth.

This is among the cheapest volumes on Chemistry yet presented to the pro-

fession. The character of the work is such as should recommend it to all col-

leges in want of a text-book as an introduction to the larger and more advanced

systems, such as Graham's and others. The great advantage which it possesses

over all the other elementary works on the same subject now before the public,

is the perfect manner in which it is brought up to the day on every point, em-

bracing all the latest investigations and discoveries of importance, in a concise

and simple manner, adapted to the time and comprehension of students com.-

mencing the science. It forms a royal 12mo. volume of 460 large pages, on small

type, embellished with over one hundred and sixty wood engravings, which

will be found pecuharly instructive as to the practical operations of the labora-

tory, and the new and improved methods of experimenting.

It has already been adopted as a Text-book by Professor Silliman of Yale Col-

lege, and by other Colleges in difterent parts of the country.

Extractfrom a letter from Professor Millington-^ of being omitted, and appears to us extremely well

William and Mary College, Va. adapted as a text-book for the pupil attending a course

of lectures on chemistry. Indeed we have no doubt
"I have perused the book with much pleasure, and

^^^^ j^ ^jjj yHi^^jeiy become the medical student's
pud It a most admirable work

;
and, to my mind, such

f^^^^^jt^ manual.''-Dt.6/m Medical Press.

9. one as is just now much needed in schools and col- ., ^^^^.^^^ examined it with some attention, we feel
leges. * * * All the books I have met with on Che-

ufied to recommend it to our younger readers as an
mistry are either too puerile or too erudite, and I con-

^^^j^^^le exposition of the present state of chemical
fess Dr. Fownes' book seems to be the happiest medmrn

3,i,„ j , „d clearly written, and displaying a
I have seen, and admirably suited to fill up the hiatus."

^^^^^^^^ ^^^^^.^^^ knowledge of its details, as well as

a profound acquaintance with its principles."

—

British

. ... . , and Foreign Medical Review,
Extract from a letter from Professor W. E. A. Aiktn, of » Numerous and useful as are the works extant on

the University of Maryland. ^^^ Science of Chemistry, we are nevertheless pre-

'' The first cursory examination left me prepossessed pared to admit that the author of this publication has

in its favour, and a subsequent more careful review made a valuable addition to them by offering the stu-

has confirmed these first impressions. I shall certainly dent and those in general who desire to obtain informa-

lecommend it to my classes, and feel sure that they t'on> an accurate compendium of the state of chemical

will profit by using it during the session of lectures. science; which is, moreover, well illustrated by ap-

"As a judicious compendium, I think Fownes' Che- propriate and neatly executed wood engravings. * *

mistry cannot fail to be highly useful to the class of After what we have stated of this work, our readers

readers for whom it was designed." will not be surprised that it has our hearty commenda.

tion, and that, in our opinion, it is calculated, and at a
'

trifling expense, to spread the doctrines of the intricate

" Mr. Fownes' work, although consisting of only a science which it so clearly explains."—M«iico-CAt-

•ingle thick 12mo. volume, includes a notice of almost rurgical Review,

every branch of the subject, nothing of any importance
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"This 18 an unpretending, but decidedly valuable its more abBlruse Bubjecls. Such a treatise is the one

treatise, on the elements of chemistry, theoretical and whicii we have now the pleasure of introtlucing to our

practical. Dr. Bridges has a perfect idea of what is readers ; no manual of chemistry with which we have

needed, and the preparation of this excellent guide met comes so near meeting the wants of the beginner,

should have the countenance of all public instructors. All the prominent truths of the science, up to the pre-

and especially those of medical studeuU."—Boston sent time, will be found given in it with the utmosl

Med. 4- Surg. Journal. practicable brevity. The style is admirable for its

" This is a very excellent manual for the use of stu- conciseness and clearness. Many wowl-cuts are

dents and junior practitioners, being sufficiently full supplied, by which processes are made intelligible-

and complete on the elements of the science, without The author expresses regret, that he could not enter

omitting any necessary information, or extending too more largely into organic chemistry, but his details

far into detail. It is written in a clear and concise will be found to embrace the most important facts in

style, and illustrated by a sufficient number of well that interesting branch of the science. "We shall re-

executed wood-cuts and diagrams. The Editor has commend his manual to our class next winter."

—

Tkt

executed his task in acreditable manner, and we have WesUrn Journal of Mtdici7ie':and Surgery.

no doubt the work will prove entirely satisfactory, as " We are presented with a work, not only compre-

an introduction to the science of which it treats."

—

N. hensive as regards general principles, but full of prac-

y. Journal ofMed. 4- Surgery. litial details of the working processes of the scientific

" He has succeeded in comprising the matter of his laboratory; and in addition, it contains nuraerouB

•work in 460 duodecimo pages, which, assuredly, is a wood engravings, showing the most useful forms of

recommendation of the volume as a text-book for stu- apparatus, with their adjustments and methods of use.

dents. In this respect it has advantages over any "The original work having been full and complete,

treatise which has yet been offered to American siu- as far as the limits of such a volume would pejmit,

dents. The difficulty in a text-book of chemistry is to and on every point brought up to the date of its publi-

treat the subject with sufficient fullness without going cation (in September last,) the task of the editor has

too much into detail. For students comparatively been to add any important matter which appeared

ignorant of chemical science, the larger systems are since, and to correct such typographical errors as had

unprofitable companions in their attendance upon lee- escaped the author. That this task has been well

tures. They need a work of a more elementary cha- g^j ^\y\y performed, the known zeal and competency

racter, by which they may be inducted into the first ^f Qj Bridges afford a sufficient guarantee."—Tfc*

principles of the science, and prepared for mastering j^jalical Examiner.

aRAHAM'S CHEMISTRir.

THE ELEMENTS OF CHEMISTRY.^
INCLUDING THE APPLICATION OF THE SCIENCE TO THE ARTS.

'

With Numerous Illustrations.

BY THOMAS GRAHAM, F. R. S.L. and E. D.

Professor of Chemistry in University College, London, &c. &c.

WITH NOTES AND AIIIIITIONS,

BY ROBERT BRIDGES, M.D., &c. &c.

In One Vol. Octavo.

The great advancement recently made in all branches of chemical investigation, ren-

ders necessary an enlarged work which shall clearly elucidate the numerous discoveries,

especially in the department connected with organic Chemistry and Physiology, in

which such gigantic strides have been made during the last few years. The present

treatise is considered by eminent judges to fulfd these indications, and to be pecu-

liarly adapted to the necessities of the advanced medical student and practitioner. In

adapting it to the wants of the American profession, the editor has endeavoured to render

his portion of the work worthy the exalted reputation of the first chemist of England.

It is already introduced in many of the Colleges, and has universal approbation.

Though so recently published, it has been translated into German, by Dr. F. Julius

OttOj the eminent professor at Brunswickj and has already passed to a Becoud edition.
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A NSW MEDICAL DICTIONARY.
Ill one Volume, large l'2nao., uoav ready, at a low price.

A DICTIONARY OF
THE TERMS USED IN MEDICINE

THE COLLATERAL SCIENCES;
By RICHARD D. HOBLYN, A.M., Oxon.

FIRST AMERICAN, FROM THE SECOND LONDON EDITION.
REVISED, WITH NUMEROUS ADDITIONS,

BY ISAAC HAYS, M.D.,
EDITOR OF THE AMEniCAX JOUHNAI, OF THE MEDICAL SCIENCES.

Believing that a work of this kind would be useful to the profession in

this country, the publishers have issued an edition in a neat form for the

office table, at a low price. Its object is to serve as an introduction to the

larger and more elaborate Dictionaries, and to assist the student commenc-
ing the study of Medicine, by presenting in a concise form an explanation

of the terms most used in Medicine and the collateral sciences, by giving

the etymology and definition in a manner as simple and clear as possible,

without going into details ; and bringing up the work to the present time

by including the numerous terms lately introduced. This design the author

has so ably executed as to elicit the highest encomiums of the medical

press, a few of the testimonies of which are subjoined.

It has been edited with especial reference to the wants of the American
practitioner, the native medicinal plants being introduced, with the for-

mulae for the various officinal preparations ; and the whole being made to

conform to the Pharmacopoeia of the United States. It is now ready in

one neat royal duodecimo volume of four hundred pages in double co-

lumns.
'

Extractfrom a Letterfrom Professor Watts of the College of Physicians and Surgeons, N. York.

'^ It is a valuable book for those more advanced in the profession, but especially for

students of Medicine, and I shall take pleasure in recommending it to my class during

the coming session."

OPINIONS OF THE PRESS.
" We hardly remember to have seen so much valuable matter condensed into

such a small compass as this little volume presents. The first edition was pub-

lished in 1835, and the present may be said to be almost re-written, introducing

the most recent terms on each subject. The Etymology, Greek, Latin, &c., is

carefully attended to, and the explanations are clear and precise. We cannot too

strongly recommend this small and cheap volume to the library of every student and

every practitioner."

—

Medico-Chirurgical Review.
" We gave a very favourable account of this little book on its first appearance,

and we have only to repeat the praise with increased emphasis. It is, for its size,

decidedly the best book of the kind, and ought to be in the possession of every

student. Its plan is sufficiently comprehensive, and it contains an immense mass

of necessary information in a very small compass."

—

British and Foreign Medi'
cal Review.

" A work much wanted, and very ably executed."

—

London Medical Journal,
' This compendious volume is well adapted for the use of students. It contains

a complete glossary of the terms used in medicine—not only those in common
use, but also the more recent and less familiar names introduced by modern wri-

ters. The introduction of tabular views of different subjects is at once compre-

hensive and satisfactory."

—

Medical Gazette.
" Concise and ingenious."

—

Johnson's Medico-Chirur. Journal.
"It is a very learned, pains-taking, complete, and useful work—a Dictionary

absolutely necessary in a medical library,"

—

Spectator,
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ZiATZSLlT PUBTiTSHUD.
A NEW EDITION OF

CARPEHTER'S H-JMAIT PHYSIOLOGY,
REVISED AND MIICII IMFROVED.

** PRINCIPLES OF HUMAN PHYSIOLOGY,
WITH TJIEIR CHIEl' APPLICATIONS TO

PATHOLOGY, HYGIENK & FORENSIC MEDICINE.
. By WILLIAM B. CARPENTER, M.D., F.R.S., &c.

SECOND AMERICAN, FROM A NEW AND REVISED LONDON Et)ITION.

WITH NOTES AND ADDITIONS,

BY MEREDITH CLYMER, M.D., &c.,

With Two Hundred and Sixteen Wood-cut and other Illustrations.

In one octavo volume, of about 650 closely and beautifully printed pa^ea.

The very rapid sale of a large impression of the first edition is an evidence of the merits of this

valuable work, and that it has been duly appreciated by the profession of this country. The pub-
lishers hope that the present edition will be found still more worthy of approbation, not only from
the additions of the author and editor, but also from its superior execution and the abundance of
its illustrations. No less than eighty-five wood-cuts and another lithographic plate will be found
to have been added, affording the most material assistance to the student.
" We have much satisfaction in declaring our opinion that this work is the best systematic treat-

ise on physiology in our own language, and the best adapted for the student existing in any lan-

guage."

—

Medico- Chirurgical Review.

>OW READY.
A NEW AND IMPROVED EDITION OF

A SYSTEM OF PRACTICAL SURGERY.
.. By WILLIAM FERGUSSON, F.R.S.E. ,., .

Second American Edition, Revised and Improved.

WITH TWO HUNDRED AND FIFTY-TWO ILLUSTRATIONS FROM DRAWINGS BY BAGG, ENGRAVED BY
*; GILBERT, WITH NOTES AND ADDITIONAL ILLUSTRATIONS,

BY GEORGE W. NORRIS, M.D., &c.

In one beautiful octavo volume of six hundred and forty large pages.

The publishers commend to the attention of the profession this new and improved edition of
Fergusson's standard work, as combining cheapness and elegance, with a clear, sound and practical

treatment of every subject in surgical science. Neither pains nor expense have been spared to
make it worthy of the reputation which it has already acquired, and of which the rapid exhaustion
of the first edition is sufficient evidence. It is extensively used as a text-book in many medical
colleges throughout the country.

The object and nature of this volume are thus described by the author:—"The present work
has not been produced to compete with any already before the Profession ; the arrangement, the
manner in which the subjects have been treated, and the illustrations, are all different from any of
the kind in the English language. It is not intended to be placed in comparison with the elemen-
tary systems of Cooper, Burns, Liston, Syines, Lizars, and that excellent epitome of Mr. Druitt.

—

It may with more propriety be likened to the Operative Surgery of Sir C. Bell, and that of Mr.
Averill, both excellent in their day, or the more modern production of Mr. Hargrave, and the
Practical Surgery of Mr. Liston. There are subjects treated of in this volume, however, which
none of these gentlemen have noticed ; and the author is sufficiently sanguine to entertain the idea
that this work may in some degree assume that relative position in British Surgery, which the
classical volumes of Velpeau and Malgaigne occupy on the Continent."
"If we were to say that this volume by Mr. Fergusson,is one excellently adapted to the stu-

dent, and the yet inexperienced practitioner of surgery, we should restrict unduly its range. It is

of the kind which every medical man pught to have by him for ready reference, as a guide to the
prompt treatment of many accidents and injuries, which whilst he hesitates, may be followed by
incurable defects, and deformities of structure, if not by death itself. In drawing to a close our
notice of Mr. Fergusson's Practical Surgery, we cannot refrain from again adverting to the numis-
rous and beautiful illustrations by wood-cuts, which contribute so admirably to elucidate the de-
scriptions in the text. Dr. Norris has, as usual, acquitted himself judiciously in his office 'of

^

annotator. His additions are strictly practical and to the point."

—

Bulletin of Medical Science,
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ZiATELV FUBLZSKBD,
A NEW EDITION OF

WILSON'S eUMAIV ANATOMY,
Miicli Improved. "^

GENERAL AND SPECIAL.
BIT Z3RAS]»IVS WZZ.SOIV, XME.D.,

Lecturer on Anatomy, London.

SECOND AMERICAN EDITION, EDITED BY
PAUL B. GODDARD, A.M., M.D.,

Lecturer on Anatomy and Demonstrator in the University of Pennsylvania, SfC.

WITH OVER TWO HUNDRED ILLUSTRATIONS,

Beautifully Printed from the Second London Edition.

IN ONE VERY NEAT OCTAVO VOLUME.

From the Preface to the Second American Edition.

** The very rapid sale of the first edition of this work, is evidence of its appreciation by the pro-
fession, and is most gratifying to the author and American editor. In preparing the present edition
no pains have been spared to render it as complete a manual of Anatomy for the medical student as
possible. A chapter on Histology has therefore been prefixed, and a considerable number of new-
cats added. Among the latter, are some very fine ones of the nerves which were almost wholly
omitted from the original work. Great care has also been taken to have this edition correct, and
the cuts carefully and beautifully worked, and it is confidently believed that it will give satisfaction,

oiFering a further inducement to its general use as a Text-book in the various Colleges."
" Mr. Wilson, before the publication of this work, was very favourably known to the profession

by his treatise on Practical and Surgical Anatomy ; and, as this is the Second American Edition,
from the second London Edition, since 1840, any special commendation of the high value of the
present work, on our part, would be supererogatory. Besides the work has been translated at Ber-
lin, and overtures were repeatedly made to the London publisher for its reproduction in France,—
The work is, undoubtedly, a complete system ofhuman anatomy, brought up to the present day.

—

The illustrations are certainly very beautiful, the originals having been expressly designed and exe-
cuted for this work by the celebrated Bagg of London; and, in the American edition they have
been copied in a masterly and spirited manner. As a text-book in the various colleges we would
commend it in the highest terms."

—

New York Journal qf Medicine.

CHURCHILL'S MIDWIFERY.
ON THE THEORY AND PRACTICE OF MIDWIFERY,

BY FLEETWOOD CHURCHILL, M.D., M.R.I.A.,

PHYSICIAN TO THE WESTERN LYING-IN-HOSPITAL, ETC., ETC.

"WITH XrOTES AXTD .A.DDZTIOII'S
BY ROBERT HUSTON, M.D.,

Professor in the Jefferson Medical College, &c., &c.

And One Hundred and Sixteen IIIu§trations,
Engraved by Gilbert from Drawings by Bagg and others.

In one volume, octavo.

This work commends itself to the notice of the profession from the high reputation of the author

and editor, and the number and beauty of its illustrations. Besides accurate directions for

THE PRACTICE OF MIDWIFERY,
a portion of the work is also devoted to

THE PHYSIOLOGY AND PATHOLOGY
connected with that essential branch of medical knowledge.

* It is impossible to conceive a more useful or elegant manual s the letter-press contains all that

the practical man can desire ; the illustrations are very numerous, well chosen, and of the most ele-

gant description, and the work has been brought out at a moderate price.^^—-Provincial Med. Jour.
" We expected a first rate production, and we have not been in the least disappointed. Although

we have many, very many valuable works on tokology, were we reduced to the necessity of pos-

sessing but one, B.nd permitted to choose, we would unhesitatingly take Churchill."^-Western Med.
and Surg. Journal.

This work is printed, illustrated and bound to match Carpenter's Physiology,
Fergusson's Surgery and Wilson's Anatomy, and the whole, with Watson's Prac-
tice, Pereira's Materia Medica and Graham's Chemistry, are extensively used in

the various colleges.



LEA A BLAjyCHARD'8 PUBLICATIONS. Stf

PEREIM'S MATERIA MEDICA.
WlfH NEAR THREE HUNDRED ENGRAVINGS ON WOOD.

A TrUVr EDITION X701V RBADIT.

THE ELEMENTS OF MATERIA MEOIGA AND THERAPEUTICS.
COMPREHENDING THE NATURAL HISTORY, PREPARATION, PROPERTIES, COMPO-

SITION, EFFECTS, AND USES OF MEDICINES.

BY JONATHAN PEREIRA, M.D,, F.R.S. and L, S,

Member of the Society of Pharmacy of Paris j Examiner in Materia Medica and Pharmacy of the

University of London | Lecturer on Materia Medica at the London Hoepital, Ice-, &c.

Second American, from ths last Ixindon Edilion, enlarged and improved. With Noteo and Additions

BY JOSEPH CARSON, M.D.,

In two volumes, octavo.

Part I, Cdntaitis the General Action and Classification of Medicinca and the Mineral Materia Me-
dica. Part II, the Vegetable and Animal Kingdoms, and including diagrams explanatory of the

ProceseeB of the Pharmacopojias, a tabular view of the History of the Materia Medica, from the

earliest times to the present day, and a very copious index- From the last London Edition, which
has been thoroughly revised, with the Introduction of the Processes of the New Edinburgh Phar-

macopoeia) and containing additional articles on Mental Remedies, Light, Heat, Cold, Electricity,

Magnetism, Exercise, Dietetics and Climate, and many additional Wood-cuts, Illustrative of Phar-

maceutical Operations, Crystallography, Shape and Organization of the Fcculas of Commerce, and
the Natural History of the Materia Medica.
The object of the author has been to supply the Medical Student with a Class Book on Materia

Medica) containing a faithful outline of this Department of Medicine, which should embrace a con-

cise account of the most important discoveries in Natural History, Chemistry, Physiology, and The-
rapeutics) in so far as they pertain to Pharmacology, and treat the subject* in the order of their

jbatural historical relations.

The opportunity has been embraced in passing this Now Edition through the hands of the Editor,

Dr. Carson, to make such additions as were required to the day, and to correct such errors as had
passed the inspection of the Author and Editor of the first edition. It may now be eoosidered as

worthy the entire confidence of the Physician and Pharmaceutist as a standard work.

This great Library or Cyclopedia qf Materia Medica has been fully revised, the errors corrected,

and numerous additions made by DR. JOSEPH CARSON, Professor of Materia Medica and Phar-

macy in the. "College of Pharmacy," and forms Two Volumes, octavo, of near 1600 large and
tlosely printed pages. It may be fully relied upon as a permanent and standard work for the coun-

try—embodying, as it doCB) full references to the U. S. Pharmacopoeia and an account of the Medi-
cal Plants indigenous to the United States.

" An Encyclopoedia of knowledge in that department of medical science—by the common con^

Sent of the profession the most elaborate and scientific Treatise on Materia Medica in our Ian'

guagc^^^Westefn Journdl qf Medicine and Surgery.

"Upon looking over the American edition of the Materia Medica of Dr. Pereira, we have seen no
reason to alter the very favourable opinion expressed in former numbers of this Journal. (See Am.
Med. Journal, XXlV, 413, and N. S,, I. 192,) We are glad to perceive that it has been repub-

lished here without curtailment. Independently of the injustice done to an author by putting forth

an abbreviated edition of his works, without his superintendence or consent, such a course would
in the present instance have been unjust also to the public^ as one of the chief recommendation*
of Dr. Pereira's treatise is its almost encyclopedic copiousness. We turn to its pages with

the expectation of finding information upon all points of Materia Medica, and would have good
reason to complain were this expectation disappointed by the scissors of an American Editor.

Indeed) the main defect of the work, in relation to American practitioners, was the want of

Sufficient notices of the medicines and preparations peculiar to this country. In the edition

before us this defect has been supplied by the Editor, Dr. Joseph Carson, who was, in a high

degree qujilificd for the task, and, so far as we are able to judge from a very partial perusal, has

executed it with judgment and fidelity. The nomenclature and preparations of our national

standard have been introdiiced when wanting in the English edition, and many of our medical

plants, either briefly noticed or altogether omitted by Dr. Pereira, because unknown in Europe,
have been sufiioiently deseribed. We must repeat the expression of our opinion that the work will

be found an invaluable storehouse of information for the physician and medical teacher, and con-

gratulate the profession of this country that it is now placed within their reach."

—

Am. Med.Journ.
" To say that these volumes on Materia Medica and Therapeutics, by Dr. Pereira, are comprehen-

sive, learned and practical) and adapted to the requirements of the practitioner, the advanced stu-

dent, as well as the apothecary, expresses the opinion, we will venture to assert, of nearly every

judge of the subject, but fails to convey to those who are not acquainted with the work, a definite

idea of its really distinctive traits, according to our general usage, we shall, therefore, proceed to

place these before our readers, so that they may know what it is, and why we praise. Valuable

and various as are the contents of the volumes of Dr. Pereira, we have no hesitation in assert-

ing, despite the adverse cant in some quarters on the subject of the American additions to English

works, that the value of the present edition is enhanced by the appropriate contributions of

Dr. Carsou) who has introduced succinct histories of the most important indigenous medicines of

the United States Pharmacopoeia."

—

Select Med. Library,



m LEA & BLANCHARD'S PUBLICATIONS.

THE SURGICAL WORKSJF SIR ASTLEY COOPER.
LEA & BLANCHARD have now completed the last volume of the illustrated works of Sir Astley Cooper.

They form an elegant series; the works on Hernia, the Testis, the 1 hytnus Gland and the Breast, being print-

ed, illustrated and bound to match, in imperial octavo with numerous LITHOGRAPHIC PLATES, while the
Treatise on Dislocations Is in a neat medium octavo form, with NUMEROUS WOOD-CUTS similar to the

last London Edition.

COOPER ON THE
ANATOMY AND DISEASES OF THE BREAST, &c,

»rUST PUBLISHED, '

This large and beautiful volume contains THE ANATOMY OF THE BREAST;
THE COMPARATIVE ANATOMY OF THE MAMMARY GLANDS;

ILLUSTRATIONS OF THE DISEASES OF THE BREAST;
And Twenty-five Miscellaneous Surgical Papers, now first published in a collected form.

By SIR ASTLEY COOPER, Bart., F.R.S.,&c.
The whole in one large imperial octavo volume, illustrated with two hundred and fifty-two figures on

thirty six Lithographic Plates ; well and strongly bound.

SIB ASTLEY COQPER ON HERNIA,
Jf*Uh One Humlrcd and Thirty Wigurcs in Ijithography,

THE ANATOMY AND SraGIOAl TREATMENT OF

ABDOMIMAL HERSflA.
By Sir ASTLEY COOPER, Bart.

Edited by C. Aston Key, Surgeon to Gny's Hospital, &c.
This important work of Sir Astley is printed from the authorized second edition, published in London, in

large super royal folio, and edited by his nephew. Professor Key. It contains all the Plates and all the Let-

terpress— there are no omissions, interpolations, or niodificaiions— it is the complete work in

One Large Xmperial Octavo Volume.
WITH OVER 1^0 FIGURES ON 26 PLATES, AND OVER 400 LARGE PAGES OF LETTERPRESS.
The correctness of the Plates is guaranteed by a revision and close examination under the eye of a distin-

guished Surgeon of this city.

ANOTHER VOLUME OF THE SERIES CONTAINS HIS TREATISE

ON THE STRUCTURE AND DISEASES OF THE TESTIS.
Illustrated by 120 Figures. From the Second London Edition.

By BRANSBY B. COOPER, Esq.
AND ALSO

ON THE ANATOMY OF THE THYMUS GLAND.
Illustrated by 57 Figures.

The two works together in one beautiful imperial octavo volume, illustrated with Iwenly-nine plates in

the beet style of lithography, and primed and bound to match.

COOPER ON FRACTURES AND DISLOCATIONS,
WITH NUMEROUS WOOD-CUTS.

A TREATISE ON DISLOCATIONS AND FRAC rURES OF THE JOI NTS. By SIR ASTLEY COOPER,
Dart., F. R. S., Sergeant Surgeon to tlie King, &c.

A new edition much enlarged ; edited by BRANSBY COOPER, F.R.S., Surgeon to Guy's Hospital, with ad-

ditional Observations from Professor John C. Wahren, of Boston. Willi numerous engravings on wood,
after designs by Bagg, a memoir and a splendid portrait of Sir Astley. In one oclavovolume.

The peculiar value of this, as of all Sir Astley Cooper's works, consists in its eminently practical character.

His nephew, Bransl)y B. Cooper, from liis own experience, has added a number of cases. Besides this, Sir

Astley lefibeliind him very considerable additions in MS. for the express purpose of being iniroduced into this

edition. The' volume is embellished with ONE HUNDRED AND THIRl'Y-THREE WOOD-CUTS, and
contains the history of no less tlian three hundred and sixty-one ca?es, thus embodying the records of a life of

f)racticeof the Author and his various editors. There are also additional Observations from notes furnished

)y John C. Warren, M.D., the Professor of Anatomy and Surgery in Harvard University.
" After the fiat of the profession, it would be absurd in us to eulogize Sir Astley Cooper's work on Fractures

and Dislocations. It is a national one, and will probably subsist as long as English surgery."— Merffco-C/uVwr-
gical ReoUxo,



LEA & BLANCHARD'8 PUBLICATIONS.

LATELY PUBLISHED.
MEIGS' TRANSLATION

COLOMBAT DE L'ISERE CN THE DISEASES GF FEMALES.

A TREATISE ON THE DISEASES OF FEMALES,
AND ON

THE SPECIAL HYGIENE OF THEIR SEX.
WITH NUMEROUS W00D-CUT8.

BY COLOMBAT DE L'ISfiRE, M.D.,
Ciuvalier of the Legion of Honor; late Surgeon to the Hospital of the Rue de Valois, devoted to tlie Disiaut of

Females, Sec. &c.

TRANSLATED, WITH MANY NOTES AND ADDITIONS,
Bt C. D. MEIGS, M.D.,

Professor of Obstetrics and Diseases of Women and Children in the Jifferson Medical College, ^c, ^e.
In One Large Volume, 8vo.

" We are satisfied it is destined to take the front rank in this department of medical science; it is

beyond all comparison) the most learned Treatise on the Diseases of Females that has ever been
written, there being more than one thousand distinct authorities quoted and collected by the inde-
fatigable author. It is in fact a complete exposition of the opinions and practical methods of all

the celebrated practitioners of ancient and modern times. The Editor and Translator has per-
formed his part in a manner hardly to be surpassed. The translation is faithful to the original, and
yet elegant. More than one hundred pages of original matter have been incorporated in the text,

constituting a seventh part of the whole volume."

—

New York Journal of Med,icine.

ASHWELL ON THE DISEASES OF FEMALES.
A PRACTICAL TREATISE ON THE

DISEASES PECULIAR TO WOMEN,
ILLUSTRATED BY CASES DERIVED FROM HOSPITAL AND PRIVATE PRACTICE.

13y SAMUEL ASHWELL, M.D.,
Member of the Royal College of Thysicians; Obstetric Physician and Lecturer to Guy's Hospital, &c.

WITH ADDITIONS,
By PAUL BECK GODDARD, M.D.

''
.

The whole complete in one Large Octavo Voluntie.
" The most able, and certainly the most standard and practical work on female diseases that we

have yet seen."

—

medico-Chirurgical Review.

A KEW EDITION OF CHURCHILL ON FEMALES.

THE DISEASES OF FEMALES,
INCLUDING THOSE OF *

By FLEKTWOOI) CHURCHILL, M.D.,
Author of •Theory and Practice of ?«Lid\vifery," &,c., &c.

THIRD AMERICAN, FROM THE SECOND LONDON EDITION.
With niustrations. Edited with Notes,

By ROBERT M. HUSTON, M.D., &c., &c.

In One Volume, 8vo.

"In complying with the demand of the profession in this country for a third edition, the Editor
has much pleasure in the opportunity thus afforded of presenting the work in its more perfect form.
All the additional references and illustrations contained in the English copy, are retained in this."

TA'^LOR'S JUBISPRUDBNCB.
MEDICAL JURISPRUDENCE,

BY ALFRED S. TAYLOR.
liectureron Medical Jurisprudence and Chemistry at Guy's Hospital.

With numerous Notes and Additions, and References to American Law,
BY R. E. GRIFFITH, M.D.

In one volume, octavo, sheep. Also, done up in neat law sheep.



LEA & BLANCH AED'S PUBLICATIONS.

CONDIE ON CHILDREN.

,. A PRACTICAL TREATISE
>?,.. ON

THE DISEASES OF CHILDREN,
BY D. FRANCIS CONDIE, M. D.

Fellow of the College of Physicians; Member of the American Philosophical Society, &c. &c.

In one volume, octavo.

IfCr The Publishers would particularly call the attention of the Profession to an examination

of this work.
*' Dr. Condie, from the very great labour which he has evidently bestowed upon this book, is entitled

to our respect as an indefatigable and conscientious student; but if we consider the results of his

labour, we cannot but admit his claim to a place in the very first rank of eminent writers on the
practice of medicine. Regarding his treatise as a whole, it is more complete and accurate in its

descriptions, while it is more copious and more judicious in its therapeutical precepts than any of
its predecessors, and we feel persuaded that the American medical profession will very soon regard

it, not only as a very good, but as the very best ' Practical Treatise on the Diseases of Children.' "

'—Am. Med. Journal.

THOMSON ON THE SICK ROOM.
THE DOMESTIC MANAGEMENT OF THE SICK ROOM,

NECESSARY, IN AID OF MEDICAL TREATMENT, FOR THE
CURE OF DISEASES.

^ BY A. T. THOMSON, M.D., &c. &c. jn
First American, from the Second London Edition.

Edited by R. E. GRIFFITH, M.D. *

In one royal i2mo. volume, extra cloth, with cuts.
" There is no interference with the duties of the medical attendant, but sound, sensible, and

clear advice what to do, and how to act, so as to meet unforeseen emergencies, and co-operate with

professional skill."

—

Literary Gazette.

MILLER'S PRINCIPLES OF SURGERY:
THE PRINCIPLES OF SURGERY,

By JAMES MILLER, F.R.S.E., F.R.C.S.E.,
Professor of Surgery in the University of Edinburgh, &.c.

In one neat 8vo. volume.

To match in size with Fergusson's Operative Surgery.
*' No one can peruse this work without the conviction that he has been addressed by an accom-

plished surgeon, endowed with no mean literary skill or doubtful good sense, and who knows how
to grace or illumine his subjects with the later lights of our rapidly advancing physiology. The
book deserves a strong recommendation, and must secure itself a general perusal."

—

Medical Times.

WILLIAPgS> PATHOLOOY.

PRINCIPLES OF MEDICINE,
COMPRISING

GENERAL PATHOLOGY AND THERAPEUTICS, and a general view of ETIOLOGY,
NOSOLOGY, SEMEIOLOGY, DIAGNOSIS AND PROGNOSIS.

BY CHARLES J. B. WILLIAMS, M.D., F.K.8.,
Fellow of the Royal College of Physicians, etc.'

WITH ADDITIONS AND NOTES
BY MEREDITH CLYMER, M. D.

Lecturer on the Institutes of M-edicine, &c. &c.

In one vohrme, 8vo.

ALISON'S'FATHOLOGY.
OUTLINES OF PATH0L06T ANO PRACTICE OF MESIGINS.

BY WILLIAM PULTENEY ALISON, M. 1).,

Professor of the Practice of Medicine in the University of Edinburgh, &c. &c.

In Three Parts—Part I.—Preliminary Observations'—Part II.—Inflammatory and Febrile Diseaseff

and h^art III.—Chronic or Non-Febrile Diseases. In one volume, octavo.



WORKS ON THE VARIOUS DEPARTMENTS OF MEDICINE
AND SCIENCE

PUBLISHED BY LEA & BLANCHARD.
ANATOMICAL ATLAS. One vol. 8vo.

See AdvertiBement.

AMERICAN JOURNAL OF THE MEDI-
CAL SCIENCES. See Advertisement.

ANDRAL ON THE BLOOD. Pathologi-

cal Hsematologyj An Essay on the Blood in

Disease. Translated by J. V. Meigs and Alfred

Stille. In one octavo volnme, cloth.

ARNOTT'S PHYSICS. The Elements of
Physics, in Plain, or Non-Technical Langnage.
A New Edition. Edited by Isaac Hays. One
octavo volume, sheep. With numerous cuts.

ABERCROMBIE ON THE BRAIN. Pa-
thological and Practical Researches on the

Diseases of the Brain and Spinal Cord. A
New Edition. In one volume, 8vo.

ABERCROxMBIE ON THE STOMACH.
Pathological and Practical Researches on Dis-

eases of the Stomach, Intestinal Canal, tc.
The Fourth Edition. In one vol. 8vo.

ALISON'S PATHOLOGY. One vol. 8vo.
See Advertisement.

ASHWELL ON FEMALES. One vol.

8vo. See Advertisement.

BERZELIUS ON KIDNEYS, &c. The
Kidneys and Urine. Translated by .7, C.
Booth and M. H. Boye. One 8to. vol. cloth,

BARTLETT ON FEVERS OF THE U. S.

The History, Diagnosis, and Treatment of
Typhus and Typhoid Fevers; and on Bilious,

Remittent and Yellow Fever. In one neat
octavo volnme, extra cloth.

BARTLETTS PHILOSOPHY OF MEDI-
CINE. Essay on the Philosophy of Medieal
Science. In Two Parts. One neat octavo
volume, extra cloth.

BILLING'S PRINCIPLES OF MEDI-
CINE. The First Principles of Medicine.
From the Fourth London Edition. In one
octavo volume, cloth,

BRIGHAM ON MENTAL EXCITE-
MENT, The Influence of Mental Cultiva-

tion, and Mental Excitement on Health. In
one I2rao. volume, cloth.

BRODIE ON URINARY ORGANS. Lee
tures on the Diseases of the Urinary Organs.
In one small octavo volnme, cloth,

BRODIE ON THE JOINTS. Pathological
and Surgical Observations on the Diseases of
the Joints, In one small octavo volume cloth,

BRODIE'S LECTURES ON PROMINENT
POINTS OF SURGERY, One volume, »vo.

BUCKLAND'S GEOLOGY, Geology and
Mineralogy with Reference to Natural Theo-
logy. A Bridgewater Treatise. In two vols,

8vo. "With numerous Maps, Plates, and Cuts.

BREWSTER'S OPTICS. A Treatise on
Optics, With numerous Wood Cuts, One vol-

ume, 12mo. halfbound.

CHELIUS' SYSTEM OF SURGERY.
Edited by Sooth and Norris. Now publishing

in Parts, to make 2 volumes octavo.

COLOMBAT DE LlSfeRE ON FE-
MALES. A Treatise on the Diseases of Fe-
males, and oB the Special Hygiene oftheir Sex,
Translated by C. D. Meigs, In one large 8vo.
vol, sheep. With Cuts. See AdveTtisetnent,

CHAPMAN ON VISCERA, &c, &c. 1

vol, 8vo, See Advertisement..

CHAPMAN ON FEVERS, &c. 1 vol,
8vo. See Advertisement,

CARPENTER'S HUMAN PHYSIOLOGY.
Sec Advertisement.

CARPENTER'S VEGETABLE PHYSIO-
LOGY. Popular Vegetable Physidogy, With
Numerous Illostrations. In one neat 12mo,
volom*, entra cloth.

COOPER'S (Sir Astley,) GREATWORK
ON HERNIA. See Advertisement.

COOPER, (Sir Astley,) ON THE TES-
TIS, Sec. See Advertisement,

COOPER, (Sir Astley,) ON THE
BREAST, &c. See Advertisement.

COOPER ON DISLOCATIONS. OnevoL
8vo. See Advertisement,

CONDIE ON CHILDREN, 1 vd. 8vo,
Sec Advertisement,

CHURCHILL ON FEMALES, One vol,
8vo. See Advertisement.

CHURCHILL'S MIDWIFERY, One voL
8vo. See Advertisement.

C H I T T Y • S MEDICAL JURISPRU-
DENCE. A Practical Treatise on Medical
Jurisprudence. With F,xplanatory Plates. In
one octavo volume.

CLATER AND SKINNEK^S FARRIER.
Every Man his own Farrier, ContaiBis^, the
Causes, Symptoms, and most approved Me-
thods of Cure of the Diseases' ofHorses, Frorai
the 28th London Edition. Edited by Skinner^
In one 12mo, volnme, cloth,

CLATER AND YOUATT'S CATTLE
DOCTOR. Every Man his ow» Cattle Doctor,
Containing the Diseases of Oxen, Sheep,
Swine, &c. Edited by YoHatt,and revised by
Skinner. With Wood Cots, In onevol. I2mo,

CYCLOPAEDIA OF PRACTICAL MEDI-
CINE, In lour large octavo volumes, con-
taining, neariy 3200 large dottble c^umned
pages. Sec Advertisement,

DEWEES' MIDWIFERY. A Compre-
hensive System of Midwifery ; chieffy designed
for the use of Students, With n»any Engrav-
ings, Tenth Edition, with the Author's last
corrections. In one octavo volirme, sheep.

DEWEES ON CHILDREN, A Treatise
on the Physical and Medical Treatment of
Children, SthEdition, In one 8vo, vol, sheep,

DEWEES ON FEMALES. A Treatise on
the Diseases of Females, Eighth Edition,
revised and corrected. In one octavo volume,
sheep. With Plates.

DUNGLISON'S PHYSIOLOGY, See Ad-
vertisement,

DUNGLISON'S MEDICAL DICTIONA-
RY, See Advertisement,

DUNGLISON'S PRACTICE. In two vds,
8vo, See Advertisement,

DUNGLISON ON NEW REMEDIES;
1 vol, 8vo, See Advertisemenf,

DUNGLISON'S THERAPEUTICS AND
MATF^RIA-MEDICA. Two vols, 8vo, See
Advertisement,

DUNGLISON'S HYGIENE Onevol. 8vo,
See Advertisement,

DUNGLISON'S MEDICAL STUDENT.
&c. One vol, I2mo, Se« Advertisemeat,



so LEA & BLANCHARD'S PUBLICATIONS.

DRUITT'S SURGERY. The Principles

and Practice of Modern Surgery. Second
American, from. the Third London Edition.

With 150 Wood Engravings. Edited by Flint.

In one octavo volume, sheep.

ELLIS' FORMULARY. The Medical
Formulary; a collection of Prescriptions from
the most eminent Physicians of this country

and of Europe. In one octavo volume, cloth.

ESQUIROL ON INSANITY. Mental
Maladies, considered in relation to Medicine,
Hygifene, and Medical Jurisprudence. Trans-

lated, with Additions, by E, K. Hunt,M.D. In

one octavo volume, sheep. A neat work.

FERGUSSONS OPERATIVE SURGERY.
One vol. 8vo. See Advertisement.

FOWNES" CHEMISTRY FOR STU
DENTS. One vol., large 12mo. See Adver-
tisement.

GRAHAM'S CHEMISTRY. One vol. 8vo.
See Advertisement.

GUTHRIE ON THE BLADDER. The
Anatomy of the Bladder and Urethra, and the

• Treatment of the Obstructions to which those

passages are liable. In one vol., small octavo.

HORNER'S ANATOMY. In two vols.,

8vo. sheep. See Advertisement.

HARRIS ON MAXILLARY SINUS. Dis-
sertation on the Diseases of the Maxillary

Sinus. In one small octavo volume, cloth.

HOPE ON THE HEART. A Treatise on
the Diseases of the Heart and Great Vessels.

Edited by Pennock. In one vol. 8vo. with

Plates.

HARRISON ON THE NERVES. An
Essay towards a Correct Theory of the Ner-
vous System. In one octavo volume, sheep.

HOBLYN'S MEDICAL DICTIONARY.
One vol. large 12mo. See Advertisement.

HERSCHELL'S ASTRONOMY. A Trea-
tise on Astronomy. With numerous Wood
Cuts and Plates. Edited by S. C. Walker.
In one 12mo. volume, half bound.

KIRBY ON ANIMALS. The History,

Habits, and Instinct of Animals. A Bridge-

water Treatise. In onelarge 8vo. vol. Plates.

LAWRENCE ON THE EYE. A Trea-
tise on the Diseases of the Eye. Edited by
Isaac Hays. In one large octavo volume,

sheep. With Cuts.

LAWRENCE ON RUPTURES. A Trea-
tise on Ruptures. From the 5th London Ed.

MAURY'S DENTAL SURGERY. A
Treatise on the Dental Art, founded on Actual

Experience. Illustrated by 241 lithographic

figures, and 54 wood cuts. Translated by .J.

B. Sayier. In one octavo volume, sheep.

MILLER'S PRINCIl'LES OF SURGERY.
One vol. 8vo. See Advertisement,

MULLER'S PHYSIOLOGY. Elements of
Physiology. Translated from the German by
W. Baly,M. D., and revised by John Bell,M. D.
In one large octavo volume.

POPULAR MEDICINE, by Coates. Pop-
ular Medicine, or Family Adviser. In one
octavo volume, sheep. With Cuts.

PHILIP ON INDIGESTION. A Treatise
on Protracted Indigestion, and its Conse-
quences. In one small octavo volume, cloth.

PROUT ON THE STOMACH. On the

Nature and Treatment of Stomach and Renal
Diseases. In one 8vo. vol. With colored plates.

PEREIRA'S MATERIA MEDICA. Two
vols. 8vo. See Advertisement.

ROGET'S PHYSIOLOGY. Animal and
Vegetable Physiology. With many Wood Cuts.

A Bridgewater Treatise. In two octavo vols.

ROGET'S OUTLINES OF PHYSIOLOGY.
Outlines of Physiology and Phrenology. In
one large octavo volume.

RIGBY'S MIDWIFERY. A System ofMid-
wifery. With Cuts. In one octavo volume.

RAMSBOTHAM ON PARTURITION.
One large 8vo. vol. See Advertisement.

ROBERTSON ON TEETH. A Practical

Treatise on the Human Teeth, with Plates.

One small octavo volume, cloth.

RICORD ON VENEREAL. A Practical

Treatise on Venereal Diseases; or. Critical

and Experimental Researches in Inoculation,

with a Therapeutical Summary, and a Special

Formulary. In one small octavo volume.

SIMON'S CHEMISTRY OF MAN. In
one octavo volume.

TAYLOR'S MEDICAL JURISPRU-
dence. See Advertisement.

TRAILL'S MEDICALJURISPRUDENCE.
Outlines of a Course of Lectures on Medical-
Jurisprudence. Revised, with numerous
Notes. In one small octavo volume. i

TRIMMER'S GEOLOGY. Practical Geo-
logy and Mineralogy, with Instructions for

Qualitative Analysis. With over 200 Wood.
Cuts. In one octavo volume, extra cloth.

THOMSON'S SICK ROOM. One 12mo.
volume. See Advertisement.

WALSHE ON THE LUNGS. The Phy-
sical Diagnosis of the Diseases of the Lungs.
In one neat 12mo. volume, extra cloth.

WATSON'S PRACTICE OF PHYSIC.
One large 8vo. vol. See Advertisement.

WILSON'S ANATOMY. One vol. 8vo.
See Advertisement.

WILSON'S DISSECTOR. The Dissector,

or Practical and Surgical An.atomy. With 106
Illustrations, Modified and re-arranged, by
P. B. Goddard, M. D. In one neat royal 12mo.
volume, sheep.
" In this work we have another valuable aid

to the student of Practical Anatomy."

—

N. Y.
Journal of Medicine.

WILSON ON THE SKIN. A Practical

and Theoretical Treatise on the Diagnosis,

Pathology, and Treatment of the Diseases of
the Skin. In one octavo volume, cloth.

WILLIAMS' PATHOLOGY. In one vol.

8vo. See Advertisement.

WILLIAMS ON THE RESPIRATORY
Organs, &c. &c. One vol. 8vo. See Adver-
tisement.

YOUATT ON THE HORSE. The Horse

;

containing a full account of the Diseases of

the Horse, with their mode of Treatment; his

anatomy, and the usual operations performed
on him ; his breeding, breaking, and man-
agement; and hints on his soundness, and
purchase and sale. Together veith a General

History of the Horse ; a dissertation on the

American Trotting Horse, how trained and
jockeyed, an account of his remarkable per-

formances, and an Essay on the Ass and the

Mule, by J. S. Skinner, Assistant Postmaster

General, and Editor of the Turf Register. In

one volume, octavo, with numerous Cuts.



LEA <fe BLANCHARD'S PUBLICATIONS. SI

THE - '

AMERICAN JOURNAL OF THE MEDICAL SCIENCES,

EmTBD FY ISAAC HAYS, M.D.,

Published Quarterly on the first of January, April, July and Octobe?;

each Number having at least 2(i4 large and closely printed pages.

When necessary, cases are

FULLY ILLUSTRATED WITH LITHOGRAPHIC PU|^S.JIB WOOD CUTS.

ALSO, ^1,*','/

THE MEDICAL NEWS AND LIBRAEY,
OF 32 LARGE PAGES, PUBLISHED MONTHLY,

IS GIVEN GRATIS
to Subscribers to The Journal who pay, by the first of February of each year,

Five Dollars free of expense to the Publishers.

Under the new law the postage on the Journal is reduced to about 13^ cents,

per number, while the News and Library is sent through the mail as a News-
paper.

The Number of the Journal for January Avill soon go to press, so that persons

wishing to subscribe should advise the publishei's at once, as the whole quantity

for 1844 and '45 was taken at an early day.

The publishers do not deem it necessary to refer to the past cooFse of the Journal. It

is sufficient that for the last TWENTY-SIX YEARS it has received the approbation of

the profession at home and abroad; but they would call attention to the extended and

liberal arrangement existing and to be pursued that shall embody the latest intelligence

from all quarters.

Its pages will be devoted first to

ORIGINAL COMMUNICATIONS
from all sections of the Union; with

REVIiEWS OF ALL NEW WORKS
niTU'' ®^ interest^ and

BIBLIOGRAPHICAL NOTICES;
while its QUARTERLY SUMMARY will embrace a fuM and extended

RETROSPECT AND ABSTRACT
from the various

FOREIGN AND DOMESTIC JOURNALS.
With reference to this department, the arrangements of the Publishers are so extensive 35

to embrace for the gleanings of the editor the various Journals from

«KEAT BK1TA8.\, FKAIVCE, CJEKITIAIXY,

ANtD OTHER SECTIONS OF THE WORLD.
Including as prominent among the English,

BRAITHIVAITE'S RETROSPECT,
RANKIMG'S HALF YEARLY ABSTRACT,

THE LOUDOIT LAHOET,
THE L©MP©[J^ [MIEIDOOAL TQlMKEi^

©laiE i^cDsriD®:^ saffi^oto^a^ (^iiaui^^a^
FORBES' BRITISH AND FOREIGN QUARTERLY,



S3 LEA & BLANCHARD'S PUBLICATIONS.

THE MEDICO-CHIRURGICAL REVIEW,
EniJVBURGU JfTEO. ^tJVO SVRG. JrOtJRJYJiMj^

AND NUMEROUS OTHERS.

While from France

THE GAZETTE MEDICALE DE PARIS—L'EXPERIENCE—REVUE MEDICALB
—JOURNAL DE MEDBCINE—JOURNAL DE8 CONNAISSANCES MEDICO-

CHIRURGfCALES^
and various others^ with the

ZEITSCHRIFT FUR DIE GEvSAMMTE MEDICIN,
with several others from Germany,

AND THE DENMARK BIBLIOTHEK FOR L^GER,
together with

ALL THE AMERICAN JOURNALS,
are put in requisition.

It will thus be seen that the material for a full Summary of all

NEW MATTERS AND IMPORTANT DISCOVERIES
s full and ample, while the exertions of the Editor and the time of publication insure

a fullness and newness to this department.

All the late and important

is fully recorded—while

THE MONTHLY NEWS
furnishes the lighter and floating information, and embraces important Books for

Among those works already published in the Monthly Library and News, may bo
mentioned

WATSOrS lEGTVRES ON THE FRAGTIGE OF FHTSIG,
as also

BRODIE'S LEOTTJE.es ON S'JS.^ES.Y,
concluded this year, (1845.)

The work selected to commence the year 1846 is a new one,

BOYLE'S MAMAI OF MATERIA MEOIGA ANO THERAFEUTICS,
now at press in England.

The high character of the Author is a pledge of a valuable work, which will be sub*

Ject to a revision and editing in this country, and have numerous Cuts.

Each Work in the Library is regularly paged so as to be bound separately*

THB TUTLUflS ARB
For the Medical Journal and News, if paid for by the first of February

of each Year, and remitted free of cost to the Publishers, - - Five Dollars.

For the Journal onl)'^, when ordered without funds, or paid for after the

first of February of each ^nsar, - - - ^ * » - Fiv<e Dollars.

For the Medical NeWs only, to be paid for always in advance^ and free of

cost, - One Dollar.

|C7* Itt no case can The News be sent without pay in advance* ,dDi

)ICJ^ This papet may be delivered to any physician \i declined by the person

lo whom it is addressed, or if they have removed—and Postmasters and others

will particularly oblige the publishers by furnishing a list of the Physicians and

Lawyers of their county or neighbourhood. In addition to the business it may
bring to the office, a copy of "The Complete Florist," or such other volume,

will be sent by mail gratis for any ten or more names furnished free of cost.

Pkiladelphiaf October, 1846.
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