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THE CHEMICAL NEWS 

AND JOURNAL OF PHYSICAL SCIENCE. 

The present Number commences what may almost be 
termed a new era in the existence of the Chemical 
News, and we owe it to our readers to explain the 
.masons why we have considered it necessary to increase 
its price, and to make a more than corresponding 
increase in its dimensions. 

Most, if not all, of our learned and scientific Societies 
have a special organ of their own, published sometimes 
monthly, but generally less frequently. These publica¬ 
tions, as a rule, give onl;f the proceedings of the Society 
to which they respectively belong, and the papers that 
are read at its meetings. The papers are given in full, 
as they ought to be under such circumstances ; and it is 
with no desire to detract from their value that we say 
that, for the general reader, they, as a consequence of 
this, remain unread. The working-men,—that is to say, 
the chemist, whose days are spent in the laboratory; 
the engineer, whose hours are employed in carrying out 
plans already complete, and in elaborating others; the 
electrician, who labours to simplify the transmission of 
intelligence, or to find a method of perfecting the means 
already in existence; and the host of scientific men, and 
those who take an interest in scientific subjects, who 
have daily avocations which exhaust their energies,—have 
not the courage to sit down and tax their intellect still 
further, by the study of an article which commonly 
requires a closer examination in proportion as its merits 
are greater. They would, however, be glad enough to 
read an abstract of such a paper, which embodied its 
chief points, the result of which would be that they 
themselves would receive new information and ideas, 
and the writers their reward, in the shape of a far more 
extended fame and reputation, which is what they 
principally seek. 

Then, again, these Journals are usually confined to 
some particular branch of science; and to obtain a 
complete knowledge of what is going on in the scientific 
world, it is necessary to see them all. Now, the outlay 
of a few pounds annually for such a purpose is a matter 
hardly worth consideration to the few, but to the many 
it is a serious obstacle, We do not, however, lay so 
much stress on this point as on the time which would be 
required to read them. 

Having shown how the official organs fail to supply 
a want,—and we must again repeat that we have not 
done so in the way of reproach, because any alteration 
in them would only lessen their value,—we need say 
nothing more to prove the necessity which existed for 
the establishment of The Chemical News and 
Journal of Physical Science, which is henceforward 
to be the title under which we shall appear. As hitherto, 
Chemistry will be the leading feature ; but the greater 
amount of space at our disposal will enable us to intro¬ 
duce important matter relating to other departments of 
Physics. Since a very early period in the existence of 

the Chemical NEWrs, it has been a source of constant 
anxiety to us to find space for valuable articles which 
we felt our readers ought to have an opportunity of 
perusing, but which the steady influx of matter of more 
general interest compelled us to defer from time to time, 
until the period had gone by when we could publish 
them. In many instances, these have been communica¬ 
tions from men who have made a reputation, and one 
principal inducement to enlarge our space has been the 
facility it would give us for publishing more of such 
communications in future; for there can be no more 
doubt of our willingness to do so than of the advantage, 
so far as reputation is concerned, that would accrue to 
the writers from the publication of their papers in a 
journal of the circulation to which this has attained. 
While Chemistrj7, in all its various branches, Scientific 
and Analytical, Technical, or in its relation to Agricul¬ 
ture, will still form the principal subject treated of, the 
Medical Profession will not fail to find recorded in its 
pages every new discovery relating to Toxicology, 
Materia Medica, and Pharmacy. We have arranged for 
the transmission to us of every scientific journal pub¬ 
lished on the Continent, and from these we shall 
translate, in full or in abstract, everything of import¬ 
ance. Of course, while paying such close attention to 
what is passing abroad, we shall not omit to give due 
prominence to the proceedings of Societies at home, 
more especially to those of the Boyal Institution and 
the Chemical and Pharmaceutical Societies. 

All books forwarded +o us will receive impartial 
criticism, with as litfcl.. „qlay as is consistent with a 
proper examination of u.ioir contents; and we propose 
each week to publish a notice of recent Chemical Patents, 
describing, not merely the purpose which the invention 
is intended to effect, but the probability of its effecting 
what it professes, and the degree in which it resembles 
any patent taken out previously, having reference to a 
similar object,—the abuse of the patent-law being one of 
the crying evils of the day. 

As heretofore, our columns will be open for the record 
of any new facts which may be observed in the conduct 
of operations in the laboratory; and we invite those 
who may observe such facts to forward them to us, in 
their own interest as well as in that of others engaged 
in the same professional pursuit. 

In conclusion, we will state, as briefly as may be, what 
we aim at effecting by the alteration, and then leave it 
to our readers to decide in the future how far we accom¬ 
plish what we propose. 

Up to the present, there has not existed any Journal 
in Great Britain which professed to give a notice of all 
events of interest which occur in the scientific world. 
One Journal occasionally devotes a portion of one of its 
columns to the record of the most striking facts: but 
such desultory information does not meet the eye of the 
persons "who are chiefly interested in such matters. We 
have, therefore, determined on making 'Ihe Chemical 
News and Journal of Physical Science the per- 
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manent record of all matters interesting to the chemical 
philosopher, the man of science, and to educated men 
generally. We do not aim at superseding the recognised 
organs of the various learned Societies. The papers they 
contain, valuable as they are as records, are too full of 
detail, and often too abstruse to be published elsewhere 
at length ; but such portions of them as are of principal 
importance we shall, as heretofore, embody in a 
summary,—an arrangement which wTe have found to be 
as gratifying to the authors as to our readers. In this 
way they will be kept thoroughly informed of all that 
transpires in any part of the world, whether relating to 
the discovery of a new chemical compound, or a novel 
application of something already known. That conti¬ 
nually-increasing class of men, who, without being 
engaged in such subjects professionally, desire to be kept 
informed on their progress, will hud in its pages all that 
he desires to know; and, that every facility may be 
given for reference to the past, .a most copious Index 
will be published, on the completion of each Volume. 

SCIENTIFIC AND ANALYTICAL 

CHEMISTRY. 

On the Opacity of the Yellow Soda Flame to Light of its 
own Colour, by William Crookes. 

In some remarkable investigations on the colours which 
certain substances impart to the flames in which they 
are heated,1 Professors Kirchhoff and Bunsen describe 
certain experiments by which they prove that the 
luminous lines which are produced in the spectrum 
of a spirit- or gas-flame, when salts of the alkalies 
or alkaline earths are caused to volatilise therein, 
become reversed (i.e. that the bright lines become 
changed to dark ones) when a source of light of suffi¬ 
cient intensity, and giving a continuous spectrum, is 
placed behind the coloured flame. Amongst other 
experiments which were given to illustrate this point, 
was one in which, a solar spectrum showing the dark 
line D having been first obtained, a gas-flame, coloured 
yellow by the introduction of a bead of chloride of sodium, 
was interposed, when the dark line I) (coincident with 
the yellow sodium line) appeared with increased black¬ 
ness, instead of being partially, if not entirely, filled up 
by the luminous sodium line. In another experiment they 
showed that the dark double line D also appeared when 
a yellow soda flame was introduced in the apparatus in 
front of a white hot platinum wire; the previously 
continuous spectrum of the incandescent wire being at 
once cut across by a black line, occupying the position 
of D, when the soda flame was interposed (which 
per se would have given a luminous line, occupying 
the position of the now dark lines). The. most 
conclusive experiment, however, was the follow¬ 
ing :—They held between the incandescent platinum 
wire and the optical part of the apparatus, a test-tube 
containing some sodium amalgam in a state of ebullition ; 
where, the luminous rays from the wire traversed that 
part of the tube containing sodium vapour, the dark 
line II was at once produced, disappearing as soon as the 
metallic vapour was removed from the path of the light. 
The authors conclude from this important experiment 
that sodium vapour, at a temperature much below that 
at which it becomes luminous, exerts its absorptive 
power at exactly the same point of the spectrum as it 

! “Chemical Analysis by Spectrum Observations,” by^Professors 
Kirchhoff and Bunsen. Phil. Mag., s. 4, vol. xx. p. 89. August, i860. 

does at the highest temperatures which wre can produce. 
Professor Kirchhoff,2 describing some experiments similar 
to the above,writes “ I conclude from these observa¬ 
tions, that coloured flames, in the spectra of which bright 
sharp lines present themselves, so weaken rays of the colour 
of these lines when sucli rays pass through the flames, 
that, in place of the bright lines, dark ones appear as 
soon as there is brought behind the flame a source of 
light of sufficient intensity, in the spectrum of which 
these lines are otherwise wanting. 1 conclude further, 
that the dark lines of the solar spectrum which are not 
evoked by the atmosphere of the earth, exist in conse¬ 
quence of the presence, in the incandescent atmosphere 
of the sun, of those substances wffiich in the spectrum 
of a flame produce bright lines at the same place. . . 
In the course of the experiments which have at present 
been instituted by us in this direction, a fact has already 
shown itself which seems to us to be of great import¬ 
ance. The Drummond light requires, in order that the 
lines D should come out in it dark, a salt flame of lower 
temperature. The flame of alcohol, containing water, 
is fitted for this, but the flame of Bunsen’s gas-lamp is 
not. With the latter the smallest mixture of common 
salt, as soon as it makes itself generally perceptible, 
causes the bright lines of sodium to show themselves.” 

During some researches on the spectra of artificial 
flames which I have been carrying on simultaneously 
with MM. Kirchhoff and Bunsen, one or two forms of 
experiment suggested themselves which, while they 
perfectly corroborate most of the faets mentioned above, 
seem to merit attention, from the facilitv with which 
they may be performed, and the striking manner 111 
which the phenomena can be exhibited to several persons 
at once without the necessity of employing any optical 
apparatus. The atmosphere of the room—or, rather, 
that part of it in which the illustration is performed,— 
is to be first impregnated with soda-smoke, by igniting 
a piece of sodium, the size of a pea,.on wet blotting- 
paper. Any flame, whether of gas, spirit, a candle, &c., 
which may now be burning anywhere in that part of 
the room, will exhibit in a marked manner the well- 
known yellow soda-flame; and if the full amount of gas 
in an ordinary wire-gauze air-burner is turned on and 
ignited, it will give a uniformly brilliant yellow flame, 
upwards of a foot high and three inches in diameter. 

If a smaller flame be now moved in front of this 
large one it will exhibit a curious phenomenon. Those 
parts of it which are ordinarily seen to be luminous will 
suffer no change, other than that slight diminution in 
intensity which might be anticipated from their projec¬ 
tion in front of a broad but not very brilliant source of 
light; but beyond these there will appear a sharply-cut and 
intensely black narrow border, closely surrounding the 
visible flame, and presenting the curious appearance 
of the latter being set in an opaque frame. A closer 
scrutiny will show that the position of this black rim is 
not, as I at first supposed, in that outer cone in which the 
yellow soda-flame is most distinctly seen, but that it 
lies in the dark space immediately outside the luminous 
part of the flame, affording proof of the existence of 
another invisible cone of vapour. The flame from a 
tallow candle shows this appearance better than that of 
wax or sperm, probably on account of its inferior lumi¬ 
nosity. A small spirit- or gas-flame will also answer 
very well; but I think a tallow candle shows the pheno¬ 
menon in a more striking manner. 

2 “On the Simultaneous Emission and Absorption of Rays of the 
same Definite Refrangibility.” Phil. Mag., s. 4, vol. xix. p. 193. 
March, i860. 
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The fact of the cone of yellow soda-flame being trans¬ 

parent, while the outer, non-luminous, space is perfectly 
opaque to the same kind of light placed behind it, appears 
worthy of attention. It seems to show that the yellow flame 
caused by the presence of incandescent solid particles of 
a sodium compound has no very marked absorptive action 
on light of its own colour; but that to give rise to this 
kind of opacity it is necessary that the sodium compound 
should be in the state of vapour. It appears, moreover, 
to prove that it is not necessary for this vapour to be in 
the metallic state; for it could hardly be supposed that 
so highly combustible a vapour as that of metallic 
sodium could be present in that part of the flame which 
is seen to possess this great opacity. That soda salts 
are easily volatile at the temperature of flame, is a fact 
abundantly proved by Bunsen.1 The reason why the 
opacity is only exhibited by that part of the outer shell 
of vapour which is situated at the edge of the flame, and 
not by its entire extent, is owing to its thickness being 
insufficient to produce sensible absorption on rays which 
traverse it perpendicularly ; an appreciable action taking 
place only when they pass as a tangent to the edge of 
the flame, and thus traverse a considerable extent of 
absorbing medium. 

• Ccesium. 

At the last meeting of the Chemical Society, Dr. Itoscoe 
gave a short account of Professors Kirchhoffand Bunsen’s 
spectrum researches, and mentioned that the new alkali- 
metal'2 which they had discovered by that means had 
been named Caesium, from the Latin word ccesius, signi¬ 
fying grayish-blue, that being the tint of the two 
spectral lines which it shows. By working with the 
residues from twenty tons of the mineral waters 
of Kreuznaeh, Professor Bunsen had succeeded in 
obtaining about 250 grains of the platinum salt of the 
new metal. Ceesium is closely allied to potassium in its 
chemical characters, the chief point of difference being 
the solubility of its nitrate in alcohol. Its equivalent 
number is 117,—exactly three times that of potassium. 

On the Determination of Phosphoric Acid in Complex 
Natural Substances and particularly in those con¬ 
taining Iron, by M. G. Ciiancel. 

When I published the process for the separation and 
estimation of phosphoric acid under the form of phos¬ 
phate of bismuth,31 took care to insist on the necessity 
of previously eliminating the chlorine and sulphuric 
acid. It remains for me to warn chemists who wish to 
use this process against a source of error which iron 
will occasion when that metal is in the state of sesqui- 
oxid?. In this case the phosphate of bismuth is preci¬ 
pitated with difficulty, and always carries down iron 
with it, which gives a red colour to the precipitate after 
calcination. But it is only necessary to reduce the iron 
to the minimum of oxidation to restore to the process 
all its generality, and to allow of its successful applica¬ 
tion to the analyses of ashes, arable land, coprolites, 
mineral waters, iron ores, &c. A very simple plan, 
which has always succeeded with me, consists in effecting 
this reduction with sulphuretted hydrogen. 

1 Phil. Mag., s. 4, vol. xviii. p. 513. 

2 Chemical News, vol. ii. p. 281. 

3 Comptes-Rendus, t. 1. p, 416; and Chemical News, vol. i. p. 230. 

The better to answer the various inquiries made of 
me, I think it necessary to give a summary account of 
the analytical process which ought to be followed in 
determining phosphoric acid in the most complicated 
cases. 

1. Heat the weighed substance with excess of warm 
concentrated nitric acid, to transform, if expedient, the 
meta- or pyro-phosphoric acids into tribasic phosphoric 
acid; dissolve in a proper quantity of nitric acid, add 
water, and filter if necessary. 

2. Eliminate from the diluted solution first the 
sulphuric acid by nitrate of baryta; then the chlorine, 
by nitrate of silver ; separate each of these precipitates 
by filtration. 

3. Bring the iron to the minimum of oxidation by 
passing to saturation a current of sulphuretted hydrogen 
through the filtered liquid. By this means the silver 
added in excess is precipitated, as well as the other 
metals whose sulphides are insoluble in weak acids. 
Numerous experiments have proved that the reduction 
of iron under these circumstances is always complete, 
even when the liquid contains a considerable quantity 
of free nitric acid. The operation is finished when the 
precipitate has collected together and the liquid is 
perfectly limpid. Before filtration all the sulphuretted 
hydrogen must be expelled. This result is speedily 
obtained by passing through it a current of carbonic 
acid, until the gas which is disengaged ceases to discolour 
paper saturated with acetate of lead. 

4. Under these circumstances, the estimation of the 
phosphoric acid presents no difficulty. It is only neces¬ 
sary to add excess of acid nitrate of bismuth to the 
filtered liquid; allow the precipitate to deposit, then 
collect it on a filter, and, after well washing it with 
boiling water, dry, calcine, and weigh it. The nitrate 
of the protoxide of iron being- remarkably stable, there 
is no cause to fear the peroxidation of the iron before 
the addition of acid nitrate of bismuth, provided the 
operation is conducted at the ordinary temperature. 
Moreover, I am convinced that the liquid may be boiled, 
without danger, after the phosphate of bismuth is 
collected ; the sesquioxide of iron which then forms being 
no impediment to the determination of the phosphoric 
acid. 

5. Treat the filtered liquid again with sulphuretted 
hydrogen, which eliminates from it the excess of bismuth, 
then determine the bases by the ordinary processes. 

It should be remarked that the various foregoing 
operations are all exceedingly simple and speedily per¬ 
formed, and that this method serves not only for the 
quantitative determination of phosphoric acid, but also 
to detect its existence in substances which contain only 
traces of it, as mineral waters, certain iron ores, &c. 
I11 these qualitative trials, when the acid nitrate of 
bismuth yields a “precipitate, it is easy to identify the 
phosphoric acid in it. It is sufficieut for this purpose to 
treat the precipitate, suspended in a little water, with 
sulphuretted hydrogen, then to add excess of nitrate of 
silver, and shake it. The liquid cleared by the filter 
of the sulphides of bismuth and silver, is then free from 
sulphuretted hydrogen; if it contains phosphoric acid 
it will give the yellow precipitate so characteristic of 
phosphate of silver when exactly neutralised with very 
diluted ammonia. 

In conclusion, I will point out a good method for the 
preparation of acid nitrate of bismuth; it consists of 
substituting forthe subnitrate, crystallised neutral nitrate, 
Bi033N05+ ioAq, which it is easy to obtain perfectly 
pure. A convenient re-agent is obtained by dissolving 



4 The Insoluble Matter of Zinc. f Chemical News, 
\ Jan. 5, 1861. 

68*4-5 grammes of neutral crystallised nitrate in a 
quantity of nitric acid representing 68*5 grammes of 
anhydrous nitric acid, and in then adding water, so that 
the solution occupies exactty the volume of a litre. Each 
cubic centimetre of the re-agent thus prepared will 
precipitate 1 centigramme of phosphoric acid.— Comptes- 
Jtendus, t. li. p. 88a. 

On the Insoluble Matter of Zinc, by 

George F. Rodwell. 

In making hydrogen by the action of dilute sulphuric 
acid on commercial zinc, we observe a number of black 
flocculent particles floating on the surface of the liquid, 
which, when the zinc is all dissolved, gradually sink to 
the bottom, and crumble down to a grayish powder. 
This residue, in 100 parts of ordinary sheet zinc, 
amounted to 

I. II. III. IV. 
1*3142 1*3661 1'3 3 8 8 1*3017 

or, taking the mean of the four determinations, 1*3339. 
It was found to consist of sulphate of lead, together 
with about *5 per cent, of carbon, and a trace of iron. 
The black particles appear to be suboxide of lead, which, 
when the evolution of hydrogen has ceased (and not till 
then) are slowly converted into sulphate of lead. 

The lead undoubtedly exists in the zinc as metallic 
lead, and its quick conversion into suboxide is probably 
due to the electric current which is established between 
it and the zinc with which it is in contact; for if a clean 
piece of lead be immersed in dilute sulphuric acid it will 
remain bright for some time; but if, now, a piece of zinc 
be placed in the liquid, so as to touch it, the lead will 
be speedily coated with a black film. 

TECHNICAL CHEMISTRY. 

On a Simple Means for Concentrating Sulphuric Acid 
without employing Platinum Retorts, 

by W. T. Clough.1 

It is a well-known fact that lead is with difficulty 
attacked by cold concentrated sulphuric acid, whilst the 
same acid when hot, very rapidly transforms it into 
sulphate of lead. 

M. Clough has endeavoured to take advantage of this 
circumstance to concentrate the crude sulphuric acid 
from the chambers in a leaden vessel kept cold. The 
arrangement of his apparatus is as follows :— 

Place a large leaden holder in an iron one of the same 
shape but larger, and fill the interspace with water, 
which should always be kept cold. Line the interior of 
the leaden holder completely with some kind of brick or 
stone not affected by sulphuric acid, and surmount it 
with two brick arches, that the holder may be, as it 
were, the sole of a reverberatory furnace. Having 
filled the holder with sulphuric acid, of a density of 40 
Baume, pass over the liquid the flame of a fire placed a 
little distance from one of the extremities of the holder. 
Rapid evaporation is thus obtained without the sides or 
bottom of the lead holder becoming heated. In fact the 
warm acid becomes almost completely cold by passing 
across the bricks (non-conductors of heat), before reach¬ 
ing the lead which is itself maintained cold by the water 

1 American Pat. Off. Report, vol. i. p. 495, and vol. iii. p. 166. 

in the iron holder. Between the two brick arches, so 
as to completely close and complete the arch, insert a 
boiler made of lead, in which the weak acid from the 
lead chambers is heated and partly concentrated before 
being made to flow into the lower holder. 

[Is not a considerable loss of sulphuric acid to be 
feared, which when near its maximum of concentration 
and heated to 300°, forms vapour abundantly? These 
vapours are easily affected by the flame, and the current 
of warm air passing under the acid. When the sul¬ 
phuric acid is concentrated in platinum retorts, the acid 
vapours given off in considerable quantities are collected 
by condensation, especially when near the boiling point 
and the maximum of concentration of the sulphuric 
acid. 

M. Kuhlmann has proposed another method for con¬ 
centrating sulphuric acid in lead. This method is 
founded on evaporation in vacuo.—E. Kopp.~\ 
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PHARMACY, TOXICOLOGY, 8ze, 

On the Uncertainty of Composition of the Aqua Lauro 
Cerasif by Harry Napier Draper, F.C.S.L. 

My object in this paper is to draw attention to the very 
uncertain constitution of cherry laurel water, and to the 
importance of providing some substitute in the shape of 
the much more stable hydrocyanic acid. Laurel water 
has on its side all the claim of antiquity, and I am aware 
that it is not easy to persuade the practitioner who has 
long been in the habit of prescribing any one remedy to 
use another in its stead. I am also fully alive to the 
importance of caution in presuming upon the value of 
any therapeutic agent, solely from its chemical composi¬ 
tion, seeing that we possess many very valuable remedies, 
about the constitution of which we either know nothing, 
or nothing which will serve to elucidate their mode of 
action. If, therefore, experience pointed out any differ¬ 
ence in the effects of laurel -water and of dilute hydro¬ 
cyanic acid, a proposition to substitute the latter for the 
former would be unjustifiable; but as it is the opinion 
of all who have written upon the subject that the action 
of the two remedies is in every respect the same,2 3 if we 
become convinced that we gain an important advantage 
by the change we should certainly adopt it. 

The aqua lauro cerasi is not included among the 
formulae of the London Pharmacopoeia, but finds a 
place among those of the Pharmacopoeias of Dublin and 
Edinburgh. The process for its preparation is in both 
of these essentially the same. One pound of fresh laurel 
leaves are digested in two and a-lialf pints of water, and 
a pint of the liquid is distilled over and filtered. Laurel 
water, as thus prepared, is nothing more than a dilute 
solution of hydrocyanic acid, to which the presence of a 
small quantity of volatile oil gives its peculiar odour and 
taste. The dose is by no means well fixed, being given 
by some authorities at from 10 minims to 20 minims, 
and according to others ranging from 5ss. to 5j. 

The leaves of the cherry laurel have never been per¬ 
fectly examined, but of the nature of two of their 
constituents there exists no doubt. These are,—firstly, a 
volatile oil, resembling in its physical properties very 
closely that obtained from bitter almonds, and in chemical 
constitution agreeing with it in every particular ; 

2 Dublin Medical Press. 
3 According to Goppert, however, the poisonous action of cherry 

laurel water does not depend on the hydrocyanic acid which it 
contains, but upon some property peculiar to itself. 
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secondly, hydrocyanic acid. Both of these substances 
are, as has been already stated, held in solution by the 
distillate from the leaves. 

The chief cause ol the uncertainty of this preparation 
lies in the fact that the quantity of hydrocyanated oil 
obtained from the leaves varies with their age. Thus, 
Christison (“Dispensatory,” p. 592) found that 1000 
grains of the buds and unexpanded leaves of May and 
June gave 6*33 grains of oil, but when they had, in 
July, attained their full size, the same quantity yielded 
but 3*1 grains, while in the May following the quantity 
had diminished to o'6 grains. Not only is the quantity 
of oil liable to variation, but, what is still more impor¬ 
tant, the quantity of hydrocyanic acid which it contains 
is uncertain. It is stated by some writers to contain 
2.-75. per cent., while according to others who have 
investigated the subject, it may exist in as large a pro¬ 
portion as 7*66 per cent. Christison confirms this 
discrepancy, he having obtained from developed young 
leaves twice as much acid as from old ones. Then, again, 
while it is well known that the haves are constantly 
employed with impunity as a flavturaig for articles of 
food, many cases have occurred in which serious results 
have supervened from their use in this manner. In a 
case cited by Dr. Paris (“ Med. Jur.” vol.ii. p, 400), several 
children were nearly poisoned by eating a custard so 
flavoured. Zeller (Quoted by Taylor, “ Poisons,” p.,717) 
states that the leaves gathered in wret, cold weather 
yield more hydrocyanic acid than when they are col¬ 
lected in hot, dry seasons. 

From this collection of facts it will be seen that it is 
impossible for any two samples of laurel water to 
contain the same proportion of active constituent; but 
this is by no means the only source of error. Others, 
which are no less conducive to uncertain composition, 
creep in during the process of manufacture. As the 
whole of the oil comes over in the distillation with the 
first few ounces of water, if the whole product be not 
strongly agitated before filtration, a uniform preparation 
will not, even if other conditions be favourable, be 
obtained. Moreover, constant variations from the process 
given by the Pharmacopoeias are frequently adopted to 
suit the conveniences of manufacture on the large scale. 
The most usual of these modifications consists in passing- 
steam through a vessel containing the crushed leaves 
until the condensed vapour measures the proper quantity. 
More rarely it is prepared by adding a known propor¬ 
tion of the oil with distilled wrater, as is practised in 
the preparation of the aromatic w'aters of the Pharma¬ 
copoeia. 

In addition to the above sources of inaccuracy, there 
is one other w hich has by no means attracted the atten¬ 
tion which the importance of the question seems to me 
to deserve. It is this :—Liebig and AYoliler (Pereira’s 
“Materia Medica,” voL ii. part ii. p. 1782r). though 
unable in their analysis of, laurel leaves to detect 
amygdalin, concur in opinion as to its existence. If this 
be the case,—and all analogy leads to the inference that 
it is,—the wrell-known action by which this body gives 
rise to hydrocyanic acid should surely not be overlooked, 
as the duration of the digestion of the leaves in w7ater, 
—now considered as a matter of but secondary import¬ 
ance,—would then exercise considerable influence over 
the amount of active matter contained in the product. 
Closely connected with this part of the question are 
the results obtained by Pereira (“ Materia Medica,” 
vol. ii. part ii. p. 17*76) in experimenting on bitter 
almond oil. He found that a quantity of this substance, 
which had been carefully purified, and in which he 

3 
could not detect a trace of hydrocyanic acid, gave, after 
having been kept for a few months, distinct evidences 
of its presence. If we assume—as we can scarcely avoid 
doing—that an analogy exists between this oil and oil 
of cherry laurel, another condition of change is intro¬ 
duced, and an increase of lrpdrocyanic acid in the water 
must result from its being kept. Experiments in this 
direction are, how?ever, still wanting. 

My next step is naturally to inquire in what degree 
this inconstancy in the composition of laurel w-ater, 
which wTe assume upon theory, is borne out by experience 
of its effects, and we find that here facts bear us out 
more fully even than before. A short summary of these 
facts will, while occupying less space than a more 
detailed account, at the same time illustrate the case 
more clearly. 

Fonquier (Richard : “ Elem. d’Hist. Nat.,” t. ii. p. 44.7) 
has given twelve ounces in the course of a day without 
any evident effect. 

In 1781 Sir T. Boughton was poisoned, death resulting 
in half-an-liour, by two ounces (Report of the Trial of 
Donellan). 

In another ease, quoted by Taylor (Op. cit., p. 719),. 
one ounce and a-half caused death in an adult. 

Then, as regards chemical analysis, Pereira (quoted 
by Taylor) gives the average strength as equal to a 
solution of hydrocyanic acid containing 0-25 per cent. 
Two samples which I have examined, and which were 
obtained from two of our first pharmaceutical labora¬ 
tories, yielded respectively o-oii and 0-009 per cent. 
in fact, mere traces, the numerical value of which could 
not, but that large quantities wore operated upon, have 
been stated at all. 

Surely further evidence is not needed to show thafc 
this preparation is most inconstant, and that even if, on 
the one hand, no bad results often ensue from its 
administration, on the other, the practitioner must 
frequently experience much disappointment from the 
inactivity of a medicine which he believes to contain 12 
per cent, of pharmacopceial hydrocyanic apid. 

As it is not likely that in this country, where, from 
long, usage, laurel water has become firmly established, 
the much more stable and reliable hydrocyanic acid will 
ever supersede it, I would suggest two methods by which 
the evil may be, if not wholly remedied, at least palli¬ 
ated, and the preparation at the same time be retained. 

The first of these is, that, as laurel leaves can be 
obtained at all times of the year, the preparation should 
be much more frequently made, and, when made, be 
standardised in the manner directed by the London 
Pharmacopoeia for fixing the strength of its dilute 
hydrocyanic acid. In this way a uniform product—as 
far, at least, as the acid is concerned—w7ould be obtained. 

By the second method the pharmaceutist wTould be 
rendered independent of circumstances which might 
prevent fresh, and especially young leaves being obtained, 
and, moreover, the proportion of volatile oil in the liquid, 
which by the first method could not be constant, would 
be ahvays the same. I propose, then,—firstly, that the 
volatile oil be distilled from the leaves, and, by any of 
the wTell-known means, wholly deprived of hydrocyanic 
acid, the subsequent formation of which might be 
guarded against by keeping some peroxide of mercury 
in the bottle which contains it; secondly, that a fixed 
proportion of this oil be dissolved in distilled water, and 
that hydrocyanic acid of known strength be added to 
the solution in such quantity as to make it bear an 
easily-remembered relation of strength to the dilute acid 
of the Pharmacopoeia. 

* 
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It is clear that the time for such a change will he upon 
the advent of the New Pharmacopoeia; but, by way of 
example, supposing that a dilute acid of 2 per cent, he 
decided upon, the following would be an advantageous 
formula for the preparation of aqua lauro cerasi:— 

Dilute hydrocyanic acid . . 35 grs. 
Volatile oil of cherry laurel . 5 „ 
Distilled water . . . . 4 oz. 

This solution would contain 2 per cent, of hydrocyanic 
acid (which in its turn would contain 2 per cent, of real 
acid), or, in other words, §o minims would be equivalent 
to 1 minim of dilute hydrocyanic acid. From the facility 
with which this water could be made, no valid excuse 
could be found for not throwing it away when from any 
cause it had become deteriorated. 

PROCEEDINGS OP SOCIETIES. 

ROYAL INSTITUTION OF GREAT BRITAIN. 

A Course of Six Lectures^- (adapted to a Juvenile Auditory), on 
the Chemical History of a Candle; by M. Fa had ay, 

D.C.L., F.E.S., Fiillerian Professor of Chemistry, It.I., 
Foreign, Associate of the Academy of Sciences, Paris, <fc. 

Lectpre I. (Dec. 27, 1860.)—A Candle : The Flame— 
its Sources—Structure—Mobility—Brightness. 

I purpose thanking you for the honour you do us in 
coming to see what are our proceedings here, by bringing 
before 3rou the Chemical History of a Candle. I have done so 
on a former occasion, and if I had my own will I should do 
it almost every year ; so abundant is the interest that 
attaches itself to the subject, so wonderful are the varieties 
of outlet which it gives into the various departments of philo¬ 
sophy. There is not a law under which any part of this 
universe is governed which does not come into play and 
is touched upon in these phenomena. There is no better, 
there is no more open door by which you can enter into the 
study of natural physical philosophy, than by considering 
the phenomena of a candle. Therefore I believe I shall not 
disappoint you in choosing this for my subject rather than 
any newer form, which could not be better, if it were so good. 

And having said so much to you, let me say this also : 
that though our subject be so great, and our intention that 
of treating it honestly, philosophically, and seriously, yet I 
mean to pass away from all those here who are seniors. I 
claim the right of speaking to juveniles as a juvenile myself. 
I have done it on former occasions, and, if you please, I shall 
do it again. And though I know that I stand here with the 
knowledge of having the words I utter given to the world, yet 
that shall not deter me from speaking in the same familiar 
way to those whom I esteem nearest to me on this occasion. 
You know that though we make no publication of our pro¬ 
ceedings—neither I nor the authorities—we give all facilities 
to those who honour us by supposing that what they hear 
here is worth conveying further—we give them every facility 
to hear us and write about us, but it is entirely their own 
act. You have here the original, in whatever shape it 
appears anywhere else. 

And now to my boys and girls. 
I must first tell you what candles are made of. Some are 

very curious things.. I have here some bits of timber, 
branches of trees particularly famous for their burning. And 
here you see a piece of that very curious substance taken out 
of some of the bogs in Ireland, called candle-wood, a hard, 
strong, excellent wood, evidently fitted for good work as a 
resister of force, and yet withal burning so well that when 
it is found they make splinters of it, and torches, since it 
burns like a cand’e, and gives a very good light indeed. 
And here in this wood is one of the most beautiful illustra¬ 
tions of the general nature of a candle that I can possibly 
give. The fuel provided, the means of bringing that fuel to 
the place of chemical action, the regular and gradual supply 
of air to that place of action—heat and light—all produced 

1 Reported verbatim by special permission. 

by a little piece of wood of this kind, forming, in fact, a 
natural candle, 

But we must speak of candles as they are in commerce. 
Here are a couple of cardies commonly called dips. They are 
made of lengths of cotton cut off, hung up by a loop, dipped 
into melted tallow, taken out again and cooled, then re¬ 
dipped, until there is an accumulation of tallow round 
the cotton. In order that you may have an idea of the 
various characters of these candles, you see these which I 
hold in my hand—they are very small and very curious. 
They are, or were, the candles used by the miners in coal 
mines. In olden times the miner had to find his own candles, 
and it was supposed that a small candle would not so soon set 
fire to the fire-damp in the coal mines as a large one ; and for 
that reason, as well as for economy’s sake, he had candles made 
of this sort, 20, 30, 40, or 60, to the pound. They have been 
replaced since then by the steel-mill, and then by the Davy- 
lamp, and other safety-lamps of various kinds. I have here a 
candle that was taken out of the lioyal George, it is said, by 
Sir George Pashley. It has been sunk in the sea for many 
years, subject to the action of salt water. It shows you 
how wTell candles may be preserved, for though it is cracked 
about and broken a good deal, yet when lighted it goes on 
burning regularly, and the tallow resumes its natural 
condition as soon as it is fused. 

Mr. Field, of Lambeth, has supplied me abundantly with 
beautiful illustrations of the candle and its materials ; I 
shall therefore now refer to them. And, first, there is the 
suet —the fat of the ox—Russian tallow, I believe, employed 
in the manufacture of these dips, which Gay Lussac, or some 
one who entrusted him with his knowledge, converted into 
that beautiful substance, stearine, which you see lying beside 
it. A candle, you know, is not now a greasy thing like an 
ordinary tallow candle, but a clean thing, and you may 
almost scrape off and pulverise the drops which fall from it 
without soiling anything. This is the process he adopted :—1 
The fat or tallow is first boiled with quick lime, and made 
into a soap, and then the soap is decomposed by sulphuric 
acid, which takes away the lime, and leaves the fat re¬ 
arranged as stearic acid, whilst a quantity of glycerine is 
produced at the same time. Glycerine—absolutely a sugar, 
or a substance similar to sugar—comes out of the tallow in 
this chemical change. The oil is then pressed out of it; and 
you see here this series of pressed cakes, showing how beau¬ 
tifully the impurities are carried out by the oily part as the 
pressure goes on increasing, and at last you have left that 
substance which is melted, and cast into candles as you here 
see them. The candle I have in my hand is a stearine candle, 
made of stearine from tallow in the way I have told you. 
Then here is a sperm candle, which comes from the purified 
oil of the spermaceti whale, Here also is yellow beeswax 
and refined beeswax, from which candles are made. Here, 
too, is that curious substance called paraffin, and some paraffin 
candles, made of paraffin obtained from the bogs of Ireland. 
I have here also a substance brought from Japan since we 
have forced an entrance into that out-of-the-way place—a 
kind of wax which a kind friend has sent me, and which forms 
a new material for the manufacture of candles. 

And how are these candles made ? I have told you about 
dips, and I will show you how moulds are made. Let us 
imagine any of these candles to be made of materials which 
can be cast. “ Cast!” you say, “ Why a candle is a thing 
that melts, and surely if you can melt it you can cast it.” 
Not so. It is wonderful, in the progress of manufacture, 
and in the consideration of the means best fitted to produce 
the required result, how things turn up which one would not 
expect beforehand. Candles cannot always be cast. A wax 
can'dle can never be cast. It is made by a particular process 
which I can illustrate in a minute or two, hut I must not 
spend much time on it. Wax is a thing which, burning so 
well, and melting so easily in a candle cannot he cast. How¬ 
ever, let us take a material that can be cast. Here is a 
frame, with a number of moulds fastened in it. The first 
thing to be done is to put a wick through them. Here is 
one—a plaited wick, which does not require snuffing—sup¬ 
ported by a little wire. It goes to the bottom, where it is 
pegged in—the little peg holding the cotton tight and stop¬ 
ping the aperture, so that nothing fluid shall run out. At 
the upper part there is a little bar placed across, which 
stretches the cotton and holds it in the mould. The tallow 
is then melted, and the moulds are filled. After a certain 
time, when the moulds are cool, the excess of tallow is 
poured off at one corner, and then cleaned off altogether, 
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and the ends of the wick cut away. The candles alone 
then remain in the mould, and you have only to upset them, 
as I am doing, when out they tumble, for the candles are 

- made in the form of cones, being narrower at the top than 
at the bottom, so that what with their form and their own 
shrinking, they only need a little shaking and out they fall. 
In the same way are made these candles of stearine and of 
paraffin. It is a curious thing to see how wax candles are 
made. A lot of cottons are hung upon frames, as you see 
here, and covered with metal tags at the ends to keep the 
wax from covering the cotton in those places. These are 
carried to a heater where the wax is melted. As you see, 
the frames can turn round, and as they turn a man takes a 
vessel of wax and pours it first down one, and then the next, 
and the next, and so on. When he has gone once round, if 
it is sufficiently cool, he gives the first a second coat, and so 
on until they are all of the required thickness. When they 
have been thus clothed, or fed, or made up to that thickness, 
they are taken off and placed elsewhere. I have here, by the 
kindness of Mr. Field, several specimens of these candles. 
Here is one only half finished. They are then taken down and 
well rolled upon a fine stone slab, and the conical top is 
moulded by properly shaped tubes, and the bottoms cut off 
and trimmed. This is done so beautifully that they can 
make candles in this way weighing exactly four, or six, to the 
pound, or any number you please. 

We must not, however, take up more time about the mere 
manufacture, hut go a little further into the matter. I have not 
yet referred you to luxuries in candles (for there is such a 
thing as luxury in candles). See how beautifully these are 
coloured; you see here mauve, Magenta, and all the chemical 
colours recently introduced, applied to candles. You observe 
also, different forms employed. Here is a fluted pillar most 
beautifully shaped ; and I have also here some candles sent 
me by Mr. Pearsall, which are ornamented with designs upon 
them, so that as they burn, you have as it were a glowing sun 
above and a bouquet of flowers beneath. All, however, 
that is fine and beautiful, is not useful. These fluted candles, 
pretty as they are, are had candles, they are bad because of 
their external shape. Nevertheless, I show you these speci¬ 
mens sent to me from kind friends on all sides that you may 
see what is done and what may be done in this or that 
direction, though, as I have said, when we come to these 
refinements, we are obliged to sacrifice a little in utility. 

Now as to the light of the candle. We will light one or 
two, and set them at work in the performance of their proper 
functions. You observe a candle is a very different thing from 
a lamp. With a lamp you take a little oil, fill your vessel, 
put in a little moss or some cotton prepared by artificial 
means, and then light the top of the wick. When the flame 
runs down the cotton to the oil, it gets extinguished, but 
it goes on burning in the part above. Now, I have no doubt, 
you may ask, how is it that the oil which will not burn of 
itself gets up to the top of the cotton where it will burn ? 
We shall presently examine that; but there is a much more 
wonderful thing about the burning of a candle than this. 
You have here a solid substance with no vessel to contain it; 
and how is it that this solid substance can get up to the place 
where the flame is ? How is it that this solid gets there, it 
not being a fluid ? or, when it is made a fluid, then how is it 
that it keeps together ? This is a wonderful thing about a 
candle. 

We have here a good deal of wind, which will help us in 
some of our illustrations, but teaze us in others; for the sake, 
therefore, of a little regularity, and to simplify the matter, 
I shall make a quiet flame, for who can study a subject 
when there are difficulties in the way not belonging to it ? 
Here is a clever invention of some costermonger or street 
stander in the market-place for the shading of their candles 
on Saturday nights, when they are selling their greens, or 
potatoes, or fish. I have very often admired it. They put 
a lamp-glass round the candle, supported on a kind of gallery, 
which clasps it, and it can be slipped up and down as 
required. By the use of this lamp-glass, employed in the 
same way, you have a steady flame, which you can look at, 
and carefully examine, as I hope you will do, at home. 

You see then, in the first instance, that a beautiful cup is 
formed. As the air comes to the candle it moves upwards 
by the force of the current which the heat of the candle pro¬ 
duces, and it so cools all the sides of the wax, tallow, or fuel, 
as to keep the edge much cooler than the part within; the part 
within melts by the flame that runs down the wick as far as it 
can go before it is extinguished, but the part on the outside does 

not melt. If I made a current in one direction, my cup would be 
lop-sided, and the fluid would consequently run over,—for 
the same force of gravity which holds worlds together holds 
this fluid in a horizontal position, and if the cup be not 
horizontal, of course the fluid will run away in guttering. 
You see, therefore, that the cup is formed by this fine, 
uniform, regular ascending current of air upon all sides which 
keeps the exterior of the candle cool. No fuel would do for 
a candle which has not the property of giving this cup, 
except such fuel as the Irish bogwood, where the thing is 
like a sponge and holds its own fuel. You see now, why 
you would have had such a bad result if you were to bum 
these beautiful candles that I have shown you, which are 
irregular, intermittent in their shape, and cannot, therefore, 
have that nicely-formed edge to the cup which is the great 
beauty, in a candle. I hope you will now see that the 
perfection of a process, that is, its utility, is the better point 
of beauty about it. It is not the best-looking thing, but the 
best-acting thing which is the most advantageous to us. This 
good-looking candle is a bad burning one. There will be a 
guttering round, about it because of the irregularity of the 
stream of air and the badness of the cup which is formed 
thereby. You may see some pretty cases (and I expect you 
to think of these things) of the action of the ascending 
current when you have a little gutter run down the side of a 
candle, making it thicker there than it is elsewhere. As the 
candle goes on burning, that keeps its place and,.forms a little 
pillar sticking up by the side, because, as it rises higher above 
the rest of the wax or fuel the air gets better round it, it is 
more cooled and better resists the action of the heat at a 
little distance. Now, the greatest mistakes and faults with 
regard to candles, as with regard to other points, often bring 
with them instruction which we should not receive if they 
had not occurred. We come hereto be philosophers, and I 
hope you will always remember that whenever a result 
happens, especially if it is new, yon should say, “ What is 
the cause? Why does that occur?” and you will in the 
course of time find it out. 

Then there is another point about these candles which will 
answer a question,—that is, as to the way in which this fluid 
gets out of the cup, up the wick, and into the place of com¬ 
bustion. You know that the flames on these wicks burning 
in candles made of bees\Vax, or stearine, or spermaceti, do 
not run down to the wax or other matter, and melt it all 
away, but keep to their own right place. They are fenced off 
from the fluid below, and do not encroach on the cup at the 
sides. I cannot imagine a more beautiful and more compact 
thing than the condition of adjustment under which a candle 
makes one part subserve to the other to the very end of its 
action. A combustible thing lil^e that, burning away 
gradually, never being intruded uppn by the flame,—is a very 
beautiful sight; especially whemcyou come to learn what a 
vigorous thing flame is—what pow.er it has of destroying the 
wax itself when it gets hold of it, and destroying its proper 
form even before it gets hold of it, if it come too near. 

Now, how does it get hold of it? There is a beautiful 
point about that—capillary attraction. “Capillary attrac¬ 
tion!” you say,—“the attraction of hairs.” Well, never 
mind the name; it was given in old times before we had a 
good understanding of what the real power was. It is by 
what is called capillary attraction that the fuel is conveyed 
to the part where combustion goes on, and is deposited there, 
not in a careless way, but very beautifully in the very midst 
of the centre of action, which takes place around it. New I 
am going to give you one or two instances of capillary 
attraction. It is that kind of action or attraction which 
makes two things that do not dissolve in each other still hold 
together. When you wash your hands you wet them 
thoroughly; you take a little soap to make the adhesion 
better, and you find your hand remains wet. This is by that 
kind of attraction of which I am about to speak. And what 
is more ; if your hands are not soiled (as they almost always 
are by the usages of life), if you put your finger into a little 
warm water, the water will creep a little way up the finger, 
though 3rou may not stop to examine it. I have here a sub¬ 
stance which is rather porous—a column of salt,—and I will 
pour into the plate at the bottom, not water as it appears, but 
a saturated solution of salt which cannot absorb more; so 
that the action which you see, will not be due to its dissolv¬ 
ing anything. We may consider the plate to be the candle, 
and the salt the wick, and this solution the melted tallow. 
(I have coloured the fluid that you may see the action better.) 
You observe that now I pour in the fluid, it rises and gradually 



8 Dr. Faraday's First Lecture : History of a Candle. 

creeps up the salt higher and higher; and provided the 
column does not tumble over, it will go to the top. If this 

bJue so,luti°n fere combustible, and we were to place a wick 
at ttie top ot the salt, it would burn as it entered into the 
wick. It is a most curious thing to see this kind of action 
taking place, and to observe how singular some of the circum¬ 
stances are about it. When you wash your hands you take 
a towel to wipe off the water, and it is by that kind of wetting, 
01. at kmd ot attraction which makes the towel become wet 
with water, .hat the wick is made wet with the tallow I 
have known some careless boys and girls (indeed, I have 
known it happen to careful people as well) who, having 
washed their bands and wiped them with a towel, have 
thrown the towel over the side of the basin, and before long 

arawn all the water out of the basin and conveyed it 
t e floor, because it happened to be thrown over the side 

in such a way as to serve the purpose of a syphon. That you 
may the better see the way m which the substances act one 
upon another, I have here a vessel made of wire gauze filled 
with water, and you may compare it in its action to the cotton 
in one respect, or to a piece of calico in the other. In fact, 
wicks are sometimes made of a kind of wire gauze. You will 
observe that tins vessel is a porous thing, for if I pour a little 
water on to the top, it will run out at the bottom. You 
would be puzzled for a good. while if I asked you what the 
Mate of this vessel is, what isinside it, and why it is there ? 
I he vessel is full of water, and, yet you see the water goes in 
and runs out as if it were empty. , In order to prove this to 
you I have only to empty it. The reason is this—the -wire 
being once wetted, remains wet; the meshes are so small that 
the fluid is attracted so strongly from the one side to the 
other, as to remain m the vessel although it is porous. In 
li ve manner the particles of melted tallow ascend the cotton 
and get to the top ; other particles then follow by their 
mutual attraction for each other, and as they reach the flame 
they are gradually burned. 

^-+ailyther application of the same principle. You 
see this bit of. cane. I have seen boys about the streets, who 
hU ai}xlou® t0. appear like men, talma piece of cane and 
light it and smoke it, as an imitation of a cigar. They are 

dilectinr,10 dlV°uby thn P.ermeability of the cane in one 
™ o m/ d ^y-lt-s capillarity. If I place this piece of cane 
s?a plat^ containing some camphine (which is-very much 
like paraffin in its general character), exactly in the same 

b flui(irose through the salt will this fluid 
Sdpthtu ”flh •t?16 piec® of cane- Tliere being no pores at the 
Sfrmik ufl'ild Cinn0tA1g0 in that direction, but must pass 
cane ^ 6nftb- f^ady the fluid is at the top of the 

? i Cau llgHilt and form {t int0 a candle. The 
histls It rlnpf tuy the capillary attraction of the piece of cane, 
just as it does through the cotton m the candle. 

dnwnThi^^f.^Xf^c.nwhy the candle does not burn all 

0t mC C 13 that the melted tallow extin- 
down tme^|l0Uiukn?W1that a candle, if turned upside 
d?^’fS0 to allow the fuel to run upon the wick, will be 

to mal-P thpbf TuT 1S’ tbe dame has not had time 
P iTnirrWl /Uel h(? Cnough. to barn, as it does above where 
effeet of thdp P duantities into the wick, and has all tk< 
eliect ot the heat exercised upon it. 

the r-mdfp ^o^cr condition which you must learn as regardf 
urffipi f u] W1\ch you would not be able fully tc 
rouffiffnn of m Ph+10f0plrly of ?t’ and that is the vapourouf 
that lpt mu dm6 *Uek dn order that you may understanc 
exnerimr-nf w y°u a very pretty, but very common-place 
experiment. If you blow a candle out cleverly, you wifi see 

la JutT/fT fr°m f Y?,u I ^ow, often smelt thl 
butff von nbl ?and\e’ and a very bad smell it is 
well thl i^!°W &IeT}?' you will be able to see pretty 

p<-ur into which this solid matter is transformed 

I will blow out one of these candles in such a way as not to 
disturb the air round about it by Ihe continuing action of my 
breath; and now, if I hold a lighted taper two or three 
inches from the wick, you will observe a train of fire going 

through the air till it reaches the candle. I am obliged to 
be quick and ready7, because if I allow the vapour time to 
cool, it becomes condensed into a liquid or solid, or the stream 
of combustible matter gets disturbed. 

Now, as to the shape or form of the flame. It concerns 
ns much to know about the condition which the matter of 
the candle finally assumes at the top of the wick, where you 
have such beauty and brightness as nothing but combustion 
or flame can produce. You have the glittering beauty of 
gold and silver, and the still higher lustre of jewels like the 
diamond and ruby; but nothing of these comes by compai'ison 
near to the brilliancy and beauty of flame. What diamond 
can shine like flame ? It owes its lustre at night time to the 
very flame shining upon it. The flame shines in darkness, 
hut the light which the diamond has is as nothing, until 
the flame shine upon it, when it is brilliant again. The 
candle alone shines by itself and for itself, or for those who 
have arranged-the materials. Now, let us look a little at the 
form of the flame as.you see it under the glass shade. It is 
steady and equal, and its general form is that which is repre¬ 
sented in the diagram, varying with atmospheric disturbances, 
and also varying according to the size of the candle. It is a 

bright oblong, brighter at the top than towards the bottom, 
with the wick in the middle, and besides the wick in the 
middle certain darker parts towards the bottom where the 
ignition is not so good as in the part above. I have a 
drawing here, made many years ago by Hooker, when he 
made his investigations. It is the drawing of the flame of a 
lamp, but it will apply to the flame of a candle. The cup of 
the candle is-thevvessel or lamp ; the melted spermaceti is the 
oil .; and the wick is common to both. Upon that he sets this 
little flame, and then he represents wrhat is true, a certain 
quantity of matter rising about it which you do not see, 
and which, if you have not been here before, or are not 
familiar with the subject, you will not know of. He has 
here represented the parts of the surrounding atmosphere 
that are very essential to the flame nd that are 
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always present with it. There is a current formed, 
which draws the flame out, for the flame which you 
see is really drawn out by the current, and drawn upward to 
a great height, just as Hooker has here Shown you by that 
prolongation of the current in the diagram. You may see 
this by taking a lighted candle, and putting it in the sun so 
as to get its shadow. thrown on a piece of paper. What a 
remarkable thing it is that that thing which is light enough 
to produce shadows of other objects, can be made to throw 
its own shadow on a piece of white paper or card, so that you 
can actually see streaming round the flame something which 
is not part of the flame, but is ascending and drawing the 
flame upwards. Now I am going to imitate the sun-light, 
by applying the voltaic battery to the electric lamp. You 
now see our sun, and its great luminosity ; and by placing 
a candle between.it and the screen, we get the shadow 

of the flame. You observe the shadow of the candle, and of 
the wick ; then there is a darkish part, as represented in the 
diagram, and then a part which is more distinct. Curiously 
enough, however, what we see in the shadow as the darkest 
part of the flame, is, in reality, the brightest part, and here 
you see streaming upwards the ascending cm-rent of hot air, 
as shown by Hooker, which draws out the flame, supplies it 
with air, and cools the sides of the cup of melted fuel. 

I can give you here a little further illustration for the 
purpose of showing you how flame goes up or down according 
to the current. I have here a flame,—it is not a candle 
flame,—but you can, no doubt, by this time generalise enough 
to be able to compare one thing with another,—what I am. 
about to do is to change the ascending current that takes 
the flame upwards into a descending current. This I can 
easily do by the little apparatus you see before me. The 
flame, as I have said, is not a candle flame, but it is 
produced by alcohol so that it shall not smoke too much. 
I will also colour the flame with another substance, so that 
you may trace its course, for with spirit alone you could 
hardly see enough to have the opportunity of tracing its 
course of action. By lighting this spirit-of-wine, we have 
then a flame produced, and you observe that when held in 
the airit naturally goes upwards. You understand now 

combustion is formed. But now by blowing the flame down, 
you see I am enabled to make it go downwards into this 
little chimney, the direction of the current being changed. 
Before we have concluded this course of lectures we shall 
show you a lamp in which the flame goes up, and the smoke 
gees down, or the flame goes down and the smoke goes up. 
You ^ see, then, that we have the power in this way of 
varying the flame in different directions. 

There are now some other points that I must bring before 
you. Many of the flames you see here vary very much in 
their shape by the currents of air blowing around them in 
different directions ; but we can, if we like, make flames so 
that they will look like fixtures, and we can photograph them 
—indeed, we have to photograph them—so that they become 
fixed to us, if we wish to find out everything concerning 
them. That, however, is not the only thing I wish to men¬ 
tion. If I take a flame sufficiently large, it does not keep 
that homogeneous, that uniform condition of shape, but it 
breaks out with a power of life which is quite wonderful. I 
am about to use another kind of fuel, but it is truly and 
fairly representative of the wax or tallow of a candle. I 
.have here a large ball of cotton, which will serve as a 
wick. And, now that I have immersed it in spirit and lit it, 
in what way does it differ from an ordinary candle ? Why 
it differs very much in one respect, that we have a vivacity 
and power about it, -a beauty and a life utterly unlike the 
light presented by a candle. You see those fine tongues of 
flame rising up. You have the same general disposition of 

.the mass of the flame from below upwards, but, in addition 
to that, you have this remarkable breaking out into tongues 
which you do not perceive in the case of a,candle. Now, 
why is this ? I must explain it to you, because when you 
understand that perfectly you will be able to follow me 
better in what I have to say hereafter. I suppose some here 
will have made for themselves the experiment I am going to 
show you. Am I right in supposing that anybody here has 
played at snapdragon ? I do not know a more beautiful 
illustration of the philosophy of flame, as to a certain part of 
its history, than the game of snapdragon. First, here is my 
dish; and let me say, that when you play snapdragon well you 
ought to have the dish well waryied ; you ought also to have 
warm plums, and warm brandy, which, however, 1 have not 
got. When you have put the spirit into your dish, you have 
the cup and the fuel; and are not the raisins acting like the 
wicks ? I now throw the plums into the dish, and light the 
•spirits, and you see those beautiful tongues of flame that I 
have referred to. You have the air creeping in over the edge 
of the dish forming these tongues. Why ? Because through 
the force of the current, and the irregularity of the action of 
the flame, it cannot flow in one uniform stream. The .air 
flows in so irregularly that you have, what would otherwise 
be a single image, broken up into a variety of forms, and 
each of these little tongues has an independent existence of 
its own. Indeed, I might say, you have here a multitude of 
independent candles. You must not imagine that because 
you see these tongues all at once that the flame is of this par¬ 
ticular shape. A flame of that shape is never so at any one 
time. Never is a body of flame, like that which you just 
saw rising from the ball, of the shape it appears to you. It 
consists of a multitude-of different shapes, succeeding each 
other so fast that the eye is only able to take cognisance of 
t.h< m all at once. In former times, I purposely analysed a 

flame of that general character, and this diagram shows you 
the different parts of which it is composed. They do not 
occur all at once; it is only because we see these shapes in 
such rapid succession, that they seem to us to exist all at one 
time. 

■easily enough why flames go up under ordinary circum¬ 
stances—it is because of the draught of air by which the 
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It is too bad that we have not got further than my game 
of snapdragon, but we must not, under any circumstances, 
keep you beyond your time. It will be a lesson to me in 
future to hold you more strictly to the philosophy of the 
thing than to take up your time so much with these illustra¬ 
tions. 

MANCHESTER 

LITERARY AND PHILOSOPHICAL SOCIETY. 

Ordinary Meeting, December n, i860. 

Dr. J. P. JoujjE, President, in the Chair. 

Dr. Eairbairn brought before the meeting four speci¬ 
mens of Submarine Telegraphic Cable, as constructed by 
Messrs. Plall and Wells. This cable has a copper wire 
insulated by india rubber in the centre for the transmis¬ 
sion of the electric current. Outside of this are twenty 
longitudinal strands of hemp steeped in pitch and cork 
dust, and eight steel wires braided together with twenty- 
four strands of hemp saturated with Stockholm tax. The 
specific gravity of the cable in sea water is 1 *4 and its 
weight in air 0-82 ton per mile. The length that would 
break with its own weight when suspended in sea water is 
10,810 fathoms ; its tensile strength being 2*875 tons. Dr. 
Pairbairn presented an account of experiments which had 
been made on the elongation of a sample of the cable 
twenty feet long by the application of different tensile 
forces. With a force of 4,480 lbs. there was an elongation 
of half-an-inch, and after the weight had been removed 
the cable was found to be permanently stretched -j^-ths 
of an inch. With a force of' 6,440 lbs. the cable broke 
after having stretched i-^V inches. 

Professor Roscoe explained the recent discoveries by 
Bunsen and Ivirchhoff of the lines in the spectrum produced 
by various substances when ignited in the flame of a 
laboratory lamp. He exhibited beautiful cbromo-litho- 
graphic drawings of the spectra produced by lithia and 
various other earths and alkalis. Lithia, which had 
formerly been supposed to be a very rare earth, was by 
this means proved to be one of those most extensively 
distributed. Professor Roscoe stated that Bunsen had, 
by this new and most delicate system of analysis, been 
led to the discovery of a new metal which was present 
in a mineral spring in so small a quantity that twenty 
tons had to be boiled down to obtain 250 grains of the 
metal. 

A Paper was read by the Rev. W. N. Molesworth, 
M.A., entitled, “ On the Origin of Species.” 

Physical and Mathematical Section. 

/ November 8, i860. 

, Mr- Baxendell was elected a Vice-President of the Sec¬ 
tion, in place of the late Mr. Long. 

Mr. Baxendell read a paper, “ On a System of Periodic 
Distil bances of Atmospheric Pressure in Europe and North- 
ern Asia.” 

[This paper was afterwards read at the Ordinary Meet¬ 
ing of the Society, on November 13. — See Chemical 
News, vol. ii. No. 52] 

December .6, i860. 
Mr. George Mosley was elected Treasurer of the Section, 

in place of Mr. Baxendell. 

Mr. Atkinson read a paper, entitled “ Remarks on 
Abnormal Disturounces of the Rarometrical Column at cer* 
tain Seasons of the Year.” 

Mr. Atkinson considers that all the movements in the 
atmosphere of our earth, which have received the designa¬ 
tion of irregular, are caused by the reflected or radiated 
heat of the sun, and take place at a very moderate eleva¬ 
tion, say within five or six miles of the general surface 
ie\eland that these apparently irregular movements or 
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shiftings from place to place of lighter and heavier air, 
causing oscillations in the barometric column, are mainly 
if not wholly due to irregularities of the earth’s surface. 
Had our earth been a globe possessing a smooth surface of 
uniform texture and properties, it seems clear that the 
atmosphere would have been acted upon by the reflected 
and radiated heat of the sun, in a manner so much in 
accordance with a uniform sequence of physical effects, 
that the periodic movements of the- gases composing it 
would have been as regular as the planetary motions 
themselves. In the northern parts of our hemisphere, it 
appears by Mr. Baxendell's valuable paper, read before 
the General Meeting of this Society on November 13, that 
the barometric oscillations are least in amount when the 
sun is on or near the equator. This fact points to the 
inference that if the plane of the earth’s orbit had 
coincided with the plane of its equator the disturbance 
of the barometric column wauld have been comparatively 
small and nearly uniform throughout the year. The 
coincidence of these two planes not existing, it is found, 
that as the sun retreats from the equator towards the 
southern tropic, the sum of the oscillations of mercury 
gradually increases for a considerable time, and then 
rapidly mounts up so fast as to form a prominence in Mr. 
Baxendell’s curves resembling a mountain peak. This 
peak or summit of the “ dynamical curve ” occurs above 
different points of its axis—that is, at different periods of 
time—according to some peculiarity in the position— 
different from the latitude or the longitude—of the 
locality from which the data for constructing the curves 
were derived. 

Speaking of the northern hemisphere, as the sun with¬ 
draws southward from the equator, less or greater portions 
of the northern part of the terraqueous surface becomes 
cooled down gradually to the freezing point, according to 
various peculiarities of substance, elevation above the sea- 
level, proximity to the open ocean, or to far-inland 
mountain ranges, and to other analogous causes. In 
similar latitudes, from the varying conditions just men¬ 
tioned, there will exist, side by side, spots differing, or 
having a tendency to differ, very much in temperature, 

. and where consequently currents of different density—set 
in motion by tbe constant struggle going on in the air to 
attain a state of equilibrium—will cause frequent fluctua¬ 
tions in the barometer. These disturbing causes will, in 
any region, be much increased at the setting in of winter 
and the commencement of hard frost; for at this crisis a 
large amount of latent heat will be liberated and will con¬ 
tribute its influence to disturb the equilibrium of the air. 
A similar crisis will occur at the end of winter on the 
breaking up of the frost, and will necessarily be attended 
with similar results. As the times of these crises appear 
to correspond in a remarkable manner with the times of 
maximum disturbance of the barometrical column, it seems 
but fair to infer that a relation exists between the causes 
here stated to be in operation, at the critical periods just 
named, and the periodical disturbance of the mercury in 
the barometer indicated by Mr. Baxendell’s “dynamical 
curves.” The correctness of this inference, or the con¬ 
trary, can only be established by future observation of 
phenomena, and the collection of facts, many of them of a 
kind seldom thought of hitherto as constituting elements 
for the solution of problems in meteorology. 

ROYAL DUBLIN SOCIETY. 

Monday, December 17, i860. 

Mr. Gilbert Sandars in the Chair. 

A paper, by Mr. G. W. Jackson and Mr. J. W. Wonfor, 
students in the Laboratory of the Museum of Irish Industry, 
“ On the Composition of Dublin Porter,” wTas read by Mr. 
Wonfor. The authors described the methods they adopted for 
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the estimation of the different organic and inorganic sub¬ 
stances. The following are the results of their analyses :— 

Specific gravity of the porter . 1019'565 

The following are 
tuents :—• 

the amounts of the various consti- 

IN IOOO PARTS, BY MEASURE, OF THE PORTER. 

1. . 
Total amount of fixed organic 

11. Mean. 

matter . . . . 67*566 
Total amount of fixed inorganic 

66*426 66 996 

matter . . 4* 166 4*270 4*218 

71*732 70*696 71*214 

Proof spirit . . . 89*6 02*0 oo*8 
Acetic acid • * • 3"6 3-6 3*6 

Grape sugar • » • 3‘44 3‘44 3‘44 
Albumen . . . . 8*272 7*50 7*886 
Extractive matter • 55*854 55‘486 55*670 
Silica 
Phosphoric acid 544 
Magnesia . . '307 

• • « *2C^O 

Phosphate 

•290 *290 

*851, 

= of *851 
5 Magnesia 

•851 *851 

Lime •085 •085 •085 
Phosphoric acid . . . *690 •7°3 *697 
Chloride of sodium •448 ‘449 •448 
Sulphuric acid . •277 •274 •276 
Potash 1*527 1*500 

1 * 513 
Soda .... * . « .082 •083 •082 

7**816 70*661 71*238 

IN ONE GALLON, BY MEASURE. 

Total amount of fixed organic matter 
Total amount of fixed inorganic matter 

4689*70 
297*64 

49^7*34 

Alcohol (proof spirit) . . . .6356 
Acetic acid- . . . . . 

Sugar. 
Albumen . 
Extractive matter 
Silica..... 
Phosphate of magnesia 
Phosphate of lime 
Phosphoric acid . 
Sulphate of potash 
Potash 
Chloride of sodium 
Soda ► 

240-80 
552*o° 

3896*90 
20*30 

59*71 
11*06 

44'3 * 
42*00 

83-16 
31*36 

574 
- 49g7*34 

They stated that in giving the composition in toco parts 
they gave the bases and acids separately, with the excep» 
ti°n that the. chlorine they combined with sodium and the 
magnesia with phosphoric acid, as hypophosphate of 
magnesia; in the gallon they combined the lime with 
phosphoric acid, giving it the composition of bone-earth ; 
the rest of the phosphoric acid and the potash and soda 
they left uncombined. The porter examined was Guin¬ 
ness’s XX. 

Dr. William Barker read a paper, “ On the Amount 
of the Rain-fall in Ireland during late Years 

Dr. Davy read a paper, “ On some Further Applications 
of the Fervocyanideof Potassium in Chemical Analysis.” 

I I 

NOTICES OF BOOKS, PATENTS, &c. 

Blue Colour for Fibres and Fabrics. 

Charles Cowper, 20, Southampton Buildings, Chancery 
Lane. 

(Communication from C. M. T. du Motay, of Paris.) 

The patentee states the very interesting and remarkable 
fact that soluble Prussian blue and carmine of indigo, 
when mixed in the proportion of their equivalents, 
dissolve each other, and combine to form a new* blue 
colour of definite chemical composition. It differs from 
blues generally in the important particular of retaining 
the same tint in solar and artificial light. The cause of 
this valuable property appears to lie in the circumstance 
that the red tint of the indigo is corrected by the supple¬ 
mentary green contained in the Prussian blue ; the result 
being a pure or neutral blue. Another valuable property 
of this colour is that the green, formed by an admixture 
of it with yellow, also preserves the same tune in natural 
and artificial light. 

Preparation.— Live pounds of prussiate of potash are 
dissolved in fifteen pounds (i-| gallons) of water. Two and 
a-quarter pounds of persulphate of iron (sic) are then 
boiled with one and three-quarter pounds of oil of vitriol, 
and eight pounds of water are added. [We need scarcely, 
perhaps, remind any of our readers who may feel inclined 
to try this process, of the danger of incautiously mixing 
water with hot oil of vitriol, and vice versa.] The two 
solutions, prepared as above, are then to be mixed. The 
resulting precipitate of Prussian blue is to be thrown on 
a filter and drained. An equivalent of this soluble 
Prussian blue is then to be mixed with an equivalent 
of the carmine of indigo. The mixture is soluble in water, 
and forms the new colour. The solubility of this blue 
in water presents an interesting anomaly. Water, at 
a temperature of from 104° to 1220 F., dissolves it better 
than when cold, but, on raising the heat above 176°, it is 
re-precipitated. This precipitation may be prevented by 
adding to the bath oxalic acid or an oxalate in the pro¬ 
portion of two pounds of the acid or four of the salt to 
every ten gallons* of water. Such a bath will require ten 
or fifteen pounds of the new blue. 

The presence of lime in water diminishes its capability 
of dissolving the colour. Silk dyes best between the 
temperature of 770 and 950 F., and wool between i4o°and- 
176° F. The latter temperature should not be exceeded. 

For printing, the new colour maybe thickened as usuaL 
This very interesting patent discloses an entirely novel 

class of combinations. For the sulphindigotates of the 
alkaline bases (carmine of indigo) to combine with a 
complex body like Prussian blue to form a species of 
double salt is very anomalous, and we look with anxiety 
for a paper from M. du Motay on the chemical composition 
of this substance. 

For the convenience of such of our readers as are not 
familiar with these compounds, we may mention that the 
general formula of the sulphindigotates is C]6H4MN02, 
S206. Substituting any metal for M we have, of course, 
the formula for the sulphindigotates of that metal. 

Fertilising Compound for Agricultural Pwposes. 
M. A. F. Mennous, of Paris, patents a method of 
working up urine into a manure. He takes advantage of 
Dr. Stenhouse’s observations regarding charcoal. The 
absorbent power of gypsum is also made use of. The 
patentee places the urine to putyify in reservoirs closed by 
wire-gauze trays, containing a mixture of 2 to 5 quarts of 
pulverised vegetable charcoal, and 5 to 10 lbs. each of 
mould and gypsum. As soon as the mixture has become 
saturated with the gases, &c., it is taken from the tray and 
mixed with 25 gallons more urine, also 2^ lbs. of each of 
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the following ingredients,—phosphate of ammonia, phos¬ 
phate of lime, ammonio-magnesian-phosphate, nitre, 
nitrate of soda, sulphate or nitrate of magnesia, common 
salt, and about 4^ lbs. -weight of sulphate of iron or of 
crude sulphate of zinc and magnesia mixed in equal 
parts ; he then adds 14 lbs. of gypsum and, to bring the 
whole to a pasty consistence, 2 cwt. of burnt-clay is 
added. The mass is then dried and powdered. The 
process appears to be complicated, troublesome, and by 
no means satisfactory. Any method is more or less defec¬ 
tive which requires us to add large quantities of such 
substances as gypsum and burnt-clay. Moreover, the 
valuable ingredients of urine may be separated by far 
more convenient processes. The patent is dated 4th 
January, i860. 

Separation of Silver and Lead. 

P. J. W orsley, of Botherhithe, patents a plan for the 
above, which appears to us to be almost absolutely the 
same as that generally known as Pattinson’s crystallising 
process,—the chief difference being that, instead of fishing 
out the crystal with perforated ladlesr the pots have 
strainers in them, and a hole at the bottom to allow of the 
liquid metal being run off. The process may be an im¬ 
provement, but if such a modification be allowed to be 
worked as an original invention, there is not much 
encouragement for discoverers to patent their discoveries. 

Preparation of Chlorine. 
M. C. P. P. Laurents, of Kouen, patents the use of 
chloride of copper as a source of chlorine, as it gives 
that element off on heating j and may be reconverted into 
chloride by the action of hydrochloric acid an indefinite 
number of times. The patentee claims any metallic chloride 
capable of doing the same thing. This reaction is not in 
the least novel; chemists have been aware for many years 
that chloride of copper heated to a red heat gave off half 
its chlorine, and became converted into the sub-chloride. 
"We doubt whether such a patent could stand for an 
instant in a court of law. We do not believe that the 
process possesses the merit of being economical; but if it 
is, and we wanted to obtain chlorine in quantity, we think 
we could find much more convenient sources of’ it than 
chloride of copper. 

For Rendering Cotton and other Goods Uninflammable. 

S. Powbottom, of Putney, and T. Grafton, of Derby, 
patent the borates (neutral and acid) for this purpose. 
The method of applying them is pretty much the same as 
with the numerous other salts employed with the same 
intention. 

Chimie Organique fondee sur la Synthese. Par Marcellin 

Berthelot. Paris: i860. 

Analysis and Synthesis are the two opposite aspects of 
the chemical conception of Nature. In Mineral Chemistry 
we have long proceeded by the latter method, building 
up the more from the less complicated ; while in Organic 
Chemistry the exact reverse has been, the case. The 
chemist, in his fermentations, combustions, destructive 
distillations, operates for the most part analytically, and 
in direct opposition to the action of living Nature, which 
reconstructs the edifice broken down by these chemical 
processes. It is the object of the present treatise to show 
how the synthetical laws of Mineral Chemistry may be 
applied to the formation of organic compounds; to point 
out, in fact, how, Organic Chemistry, instead of starting 
from the phenomena of life only, possesses an independent 
origin. 

The two ponderous volumes, in which the author 

expounds his views and details his experiments, are 
replete with interesting facts and suggestions, but there is 
in them much repetition, and the style is in many places 
exceedingly diffuse. We shall scarcely attempt to do 
more than quote a few illustrative examples of-synthetical 
methods, referring our readers to the work itself for 
further information. 

From carbon we may obtain carbonic oxide ; then by 
combining this with water, formic acid is produced; this 
may be converted into a metallic formiate, which, sub¬ 
mitted to distillation, gives rise to various hydro-carbons, 
such as marsh-gas, olefiant-gas, and propylene. Theso 
hydro-carbons become, in their turn, means of constructing 
alcohols, for marsh-gas, united with oxygen, becomes 
methylic alcohol, and olefiant-gas, with the elements of 
water, constitutes ethylic alcohol. 

It is in the first steps, the production of the hydro¬ 
carbons and the alcohols, that the chief difficulties of 
organic synthesis lie ; the subsequent developments, such 
as the formation of the aldehydes, the acids, the ethers,, 
the amines, and the amides being comparatively easy. 
Given any one of the four simple carbon compounds,— 
COo, CS2, C2C14, C2H4, the other three may be obtained 
from it. Take the chloride as an instance. This body, 
heated with a mineral sulphide, yields CS2; with an 
alkali, C02; and at a dull red heat with hydrogen it 
produces C2H4. So we may return in each case from the 
transformed to the primitive substance. 

A resume of the historical development of Organic 
Chemistry, and an account of the general lawrs of reactions, 
and the influence under which they are effected is given. 
One thing we must here mention,—the inadequate refer¬ 
ences to the labours of Laurent and Gerhardt r in his in¬ 
frequent notices of their discoveries, the author sometimes 
contrives to misrepresent their views (e. g. p. lxxxv. of the 
Introduction) ; if it be unintentional the mistake is unfor¬ 
tunate ; but if intentional, it is indeed to be deplored. 
The subjects treated of in the Introduction,, which extends 
to 188 pages, are grouped as follows:—§ 1. Analysis and 
Synthesis. § 2. Elements and Immediate Principles; 
§ 3. Elementary Composition ; Equivalents. § 4. Analysis 
by Gradual Decomposition. § 5. Chemical Functions of 
Organic Bodies, and their Classification. § 6. Of Synthesis 
in Organic Chemistry. 

In the First of the Four Books, into which the author 
divides the work itself, the synthesis of hydrocarbons is 
described. The production of formic acid from carbonic 
oxide and water is here the preliminary step, for by the 
distillation of formiates various hydrocarbons may be 
formed. One of the most interesting examples given is 
the formation of naphthaline from the so-called “ chloride 
of Julin,” C20C110, which is found among the last products 
of the decomposition of the chloride of carbon. The 
reaction is— 

C^oGLio + Pljg = C20 H8 + 10 HC1., 

As we mentioned above, olefiant gas appears among the 
products of the dry distillation of formiates ; from this 
gas alcohol may be prepared, and thence acetic acid, 
From acetates, propylene, butylene, and amylene may be 
produced. From alcohol itself, by submitting its vapour 
to a red heat, benzole, naphthaline, and phenic acid are 
obtainable. 

Book II details the synthetical processes by wdiicli 
the various alcohols may be produced. In marsh-gas, the 
hydride of methyle, 1 equivalent of chlorine may be 
substituted for 1 equivalent of hydrogen, and the true 
chloride of methyle thus formed. This, heated writh 
potash-solution at ioo° C. for a week, yields methylic 
alcohol— 

C2H3C1 + KO, HO == C2H402 + IvCl. 
The author proceeds to describe at length the procedure 

in the case of ethylic alcohol produced from olefiant-gas, 
and of propylic alcohol from propylene. In the former 
instance the result is attained by means of sulphuric acid, 
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and the formation of an ethylsulphate ; in the latter, by- 
means also of hydrochloric acid, with which propylene 
unites directly to form the chloride of propyle— 

CfilL + HC1 = C6II7 Cl. 
Sect. 8 contains an interesting account of the formation 

of the benzylic, cyrmenic and cinnamic alcohols. From 
toluole, C14H8, we may prepare the chloride of tolusnyle, 
C14H7C1, from this the acetate of toluenyle, C14H7, C4H304, 
and from this benzoic (called by Berthelot benzylic) 
alcohol. This alcohol may also be formed by taking as 
a starting point benzoic acid, the successive steps being 
the formation of the chloride of benzoyle, C14H502C1; the 
cyanide, C14H50>Cy ; and the hydride or benzoic alde¬ 
hyde, c14h5o2h; 

Berthelot gives the following scheme, 
which we may arrive at the higher terms 
series :— 
Starting from benzoic acid .... 
we may prepare benzylic alcohol. 
and from this the cyanide .... 
which boiled with potash yields an acid 
and which, by analogy, should give an aldehyde 
and thence xylenic alcohol .... 
from this the derived cyanide 
might be obtained, and thence an acid 
and so on, consecutively, we might pass to 

cumolic ...... 
and to cymenic alcohol .... 

But, as Berthelot observes, it is easier to indicate than 
to realise this series of reactions. Several chemists have, 
however, already made some progress in this direction, and 
it offers a field of inquiry full of promise. In the above 
list we have used the terms assigned by Berthelot to the 
various compounds mentioned, but we shall have a word 
to say on this nomenclature further on. 

In Sect. 9 the author gives a method for the formation of 
campholic alcohol by heating camphor with potash. The 
campholic series is as follows :— 

II 

by means of 
of the benzoic 

. Cl4H 604 
. C14H 802 
. C14H7Cy 

• C16H 8o4 

c16h 8o2 

C]6H9Cy 
CigH10O4 

c18h1202 
C20Hi4O2 

Campholic hydride (camphene) C20 jul16 
Co0 II 

33 

Cl 
Oo 

02 
04 
oa 

chloride 
alcohol (camphol) C20 H 

,, aldehyde (camphor) C20 H 
Camphic acid C20 H 
Camphoric acid C20 H16 

The extracts and remarks which we have now made 
will give some idea of the nature of the work before us, 
and our limits will not allow us to do more than quote 
the titles of some of the sections which constitute the 
remainder of the work. We have details concerning 
cholesterine, or cholesteric alcohol and its ethers, con¬ 
cerning the derivatives of the alcohols properly so called, 
concerning the nomenclature of organic compounds, con¬ 
cerning ethers, hydrocarbons, alkalies, compound metallic 
radicals, aldehydes, acetones, acids, amides, cyanides and 
cyanic compounds, polyatomic alcohols and aldehydes, and 
phenoles. The Third Book contains an elaborate account, 
well worth attentive study, of glycerine and its numerous 
derivatives, and also of the various kinds of sugar. The 
Fourth Book relates to “ Methods.” 

We cannot conclude the present notice of M. Berthelot’s 
treatise without a few observations on his formulae and 
nomenclature. 

Berthelot rejects the expression toluole, cumole, &c., 
because they refer to acids whose carbon equivalents are 
higher than those of these derived bodies ; and he, in 
consequence, introduces a further confusion into the names 
of these compounds. For instance, toluole becomes 
benzoene, and its derivatives therefore liable to be mistaken 
for those of benzine ; thus the alcohol corresponding to 
the former hydro-carbon is named the benzylic, that corres¬ 
ponding to the latter the benzenic. So also cuminic alcohol, 
C20H14O2, is termed “ cymenic alcohol,” while a similar 
change is made in the names of the lower members of the 
series. The author’s reasons for such awkward altera¬ 

tions seem by no means conclusive. He says he has 
abandoned the expressions “hydride of ethyle,” 
“chloride of ethyle,” &c., because they rest upon an 
unproven hypothesis. Other names, as those of the 
compound ethers, are rejected, because they are founded 
on hypothesis, and tend to affirm an illusory resemblance 
between ethers and salts. We suggest that such resem¬ 
blance is by no means altogether illusory. What is the 
meaning of the following parallel equations, quoted from 
M. Berthelot’s own work,—do they establish an illusory 
resemblance only ? 

Ba Cl + S03, NaO = SO,, Ba O + Na Cl 
C2H3C1 + C4H303, Na O = C4H303, C2H30 + Na Cl. 

The reactions are parallel, and the products present 
analogies quite as distinct as could be expected between 
bodies whose constituents are so different, especially when 
the complicated character of organic compounds, and the 
multitude of metamorphoses to which they are conse¬ 
quently subject, is considered. So, according to our 
author, all formula) are to be rejected which rest upon 
hypothesis ; but are there not at least four hypotheses 
contained in the expression given by Berthelot for the 
propylsulphate of baryta ?— 

S206, C6H6, HO, BaO + 6 aq. 
We confess to have been surprised at the parallelism 

which Berthelot insists on, between the oxides and 
chlorides of organic radicals. The author seems to pride 
himself on a return to obsolete or obsolescent formula) 
and views ; with the remembrance of Williamson’s and 
Gerhardt’s researches fresh in our minds, the following 
equation scarcely pleases us,— 

C4H: Br -f KO = C4H50 + KBr. 
Surely the expression methylchlorhydric ether involves 

as many suppositions as the simpler form, chloride of 
methyle. Ether, C4H50, C4H50, becomes hydric ether 
with the formula C4H50. Anhydrous formic acid is 
actually written with the formula C2H03, and made to 
correspond exactly with the perchloride of foimyle, 
C2HC13, in direct contradiction to the principles involved 
in its synthetical production, upon which Berthelot in 
many cases lays so much emphasis. Our author’s views 
of the probable constitution of the mixed alcohol radicals 
are strange ; methylethyle, C2H3, C4H5, becoming with 
him, ethylformene with the formula C2H4, C4H4. It is 
not easy to understand the true relations of glycerine and 
its numerous derivatives—the history of which has been, 
for the most part, traced by Berthelot himself, —from the 
reactions and formulae given in the present work. He 
accepts the view propounded by other chemists, that 
glycerine is a triatomic alcohol, but makes no attempt to 
show how the constitution of the various compounds 
which can be obtained from this interesting substance 
may be illustrated by the development of this view.1 

CORRESPONDENCE. 

Preparation of Chrome Yellow. 

To the Editor of the Chemical News. 

Sik,—In reply to a correspondent whose letter appears in 
No. 55 of the Chemical News, the orange colour of his 
precipitate is owing to the presence of a subchromate of 
lead. The colour of the chromates of lead varies from a 
bright red to a pale yellow,—all the intermediate colours 
may be produced by varying the mode of preparation. 

To prepare the red chromate of lead, precipitate tribasic 
acetate of lead with monochromate of potassa (the tribasic 
acetate may be prepared by boiling ordinary sugar of lead 
with litharge). To prepare the yellow chromate of lead, 
precipitate the monobasic acetate of lead with bichromate 

of potassa. _ 

1 See Chemical News, vol. ii., p. 141. 
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The ordinary sugar of lead generally contains an excess 
of base, which gives the precipitated chromate of lead an 
orange colour. This may be corrected by adding sufficient 
acetic acid to give the solution of acetate of lead a faint 
but distinct acid reaction before adding the bichromate of 
potassa. 

I may, however, remark, that the use of chromate of 
lead as a pigment is scarcely more advisable than the use 
of arsenite of copper, it being almost, if not quite, as 
poisonous.—-I am, &c. JAs. HabHreaves .- 

Dale’s Patent for the Preparation of a Colou ing Matter. 

To the Editor of the Chemical News. 

Sir,—Nothing can surprise a man much more than to find 
a process with which he has been for years familiar put 
forth as anew invention and actually patented. You may 
judge, therefore, what were our feelings on reading, in 
No. 54 of the Chemical News, a notice of a patent taken 
out by Mr. J. Dale for the “ Preparation of a Colouring 
Matter.” It so happens that our Mr. Robinson applied 
this very process—extracting the colouring-matter of all 
the known dye-woods with alkaline solutions, and after¬ 
wards neutralising with an acid—no less than six years 
ago ! Since that time we have been in the habit of 
making more or less of these preparations. If asked why 
did we not anticipate Mr. Dale with a patent, the answer 
is very simple. The principle, even in our hands, was 
not novel! The makers of dye-vrood extracts have long 
been in the habit of using, in certain cases, weak alkaline 
solutions to draw out the last traces of colouring matter, 
and of subsequently neutralising with an acid, or an acid 
salt. 

We are surprised that Mr. Dale should be ignorant of a 
fact thus known to the trade ; but we are still more un¬ 
willing to believe that he could be aware of the custom 
and yet make a declaration claiming the principle as his 
own invention. Eor obvious reasons we must decline 
pronouncing whether the mechanical arrangements, pro¬ 
portions, &c., specified by Mr. Dale are the best in exist¬ 
ence. Commercially we have no interest in the matter, as 
we have come upon a totally distinct principle for effecting 
the same object in a superior manner. 

We are sorry to add that this is not the only case of a 
patent being taken out for some well-known process. Is 
every person free to claim as a novelty, and to monopolise 
by means of a patent, any process which he does not find 
described in common works of reference ? Are manufac¬ 
turing chemists, dyers, and printers to be debarred from 
methods which they—and perhaps their fathers before them 
—have for years pursued, or to be driven into continual 
litigation to maintain their rights ? 

Does not the law as regards chemical patents sadly need 
improvement ? —We are, &c. 

Robinson and Slater. 
Moorhead Chemical Works, Huddersfield. 

The TIomogenesis of Forces. 

To the Editor of the Chemical News. 

Sir,—Perhaps I may be late in asking Mr. Rodwell a 
question through the medium of your Journal. Does steel 
become magnetic when placed in a particular portion of 
the solar spectrum? Are we justified, too, in classing 
motion among the forces ? The difference between matter 
in motion and at rest has engaged the attention of many 
an able geometer and metaphysician without eliciting any¬ 
thing satisfactory. Is it not more a condition of matter 
than a force ? 

But in making gravitation, the primary force, productive 
of physical phenomena* Mr. Rodwell seems to ignore the 
equally inherent attractive forces of cohesion* or the 
repulsive energy exhibited by all matter at insensible 
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distances. And what also are we to say about the opera¬ 
tions of the centrifugal force ? Until he can experimen¬ 
tally prove the effect which gravitation would produce 
when unaffected by these counterbalancing causes, I 
think we must hesitate to accept the proposed solution. 
When in such a property of bodies as elasticity Are 
discover palpable operations of a repulsive force, we 
cannot yield to gravity an undivided sway over natural 
phenomena and physical laws. 

I fear the theory is as the mouse at the tenth hole.— 
I am, &e. E. M. T. 

Detection of Bisulphide of Carbon in Coal- Gas. 

To the Editor of the Chemical News. 

Sir,—I find that by forcing by an ordinary blow-pipe 
the flame of coal-gas for about a minute, on to distilled 
water containing a little acid chloride of barium, sulphate 
of baryta is formed, and the presence of sulphur in the 
gas thus proved.—I am, &e. J. T. B. 

Chemical Notices from Foreign Sources. 

1. MINERAL CHEMISTRY. 

^Extraction of ®o«tisae from Peruvian ffitrate ©f 

Soda.—M. Leon Ivrafft has found that the mother liquors 
obtained in the purification of nitrate of soda by recrystal¬ 
lisation contain considerable quantities of iodine (Le 
Moniteur Scientifique, t. ii. liv. 95, p. 1070). The method 
he has adopted for separating it is by adding protochloride 
of copper which precipitates the whole of the iodine. 
M. Krafft has also found it in the mother liquor of salt¬ 
petre and in the chloride of potassium of commerce, but 
not in sufficient amount to pay for the extraction. 

JL Crystalline Alloy ©f 'Fisa and. IroiS,— 

Noellner has noticed (.Annalen der Chefnie und Pharmacie 
bd. cxv. s. 2.33) that the deposit formed when salt of tin is 
prepared with commercial hydrochloric acid contains 
microscopic needles, soluble in aqua regia, which have a 
composition agreeing Avith the formula Sn2 Fe. The 
author has found that the compound pre-exists in some 
tins. He has observed also that a solution of salt of tin 
prepared Avithout heating the mixture of granulated tin 
and hydrochloric acid contains twice the quantity of acid 
necessary for the formation of the salt, but the excess is 
saturated when the mixture is heated. There is, hoAvet’er 
a loss of hydrochloric acid. ’ 

Messaiiiliitration of iSTative §stalplai«Ie§. — MM* 
Bronac and Deherrypon (Poly tech. Journal, t. clvii. p. 
342) effect the desulphuration and dephosphuration of ores 
by the use of Avliat is called the iron sponge. This iron 
sponge is the invention of M. Chenot, and is made by 
reducing dry ores of iron by means of carbonic oxide. 
The native sulphides are reduced to poAvder and then 
mixed Avith a proper proportion of the iron sponge. The 
mixture is then placed in a reverberatory furnace and 
covered Avith a layer of charcoal powder to preArent the 
oxidation of the iron. The process is said to be particu¬ 
larly applicable to the treatment of,galena and sulphide 
of antimony, inasmuch as it does away Avith the necessity 
for a preliminary roasting of the ore, and the reduction is 
effected at a loAArer temperature. The cost is said to be 
considerably lower than the usual method. 

Action of Sulphuretted Hyrtrog^en on Weutral 
Salts of Zinc.—Wernike has noticed (Annalen der Physik 
und Chem. bd. cx. p. 655) thatAvhen a solution of sulphate 
of zinc which has been treated AAuth sulphuretted hydrogen 
as long as a precipitate is formed is filtered and set aside ; 
it after a time becomes turbid and deposits plates, Avhich, 
hovrever, he has not analysed. 
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©f Zinc for PofliiUing1 Glass.—M. Pohl [Ibid. 
p. 201) recommends oxide of zinc for polishing glass inten¬ 
ded for optical instruniierits. The author states that it 
answers perfectly, and is quite free from the objections 
brought against the use of the oxides of iron and tin. 

O O 

II. ORGANIC CHEMISTRY. 

Mew C'oiaipoimds of Sng-at wiili Acids.— 

M. Berthelot, in a memoir to be found in the Annales de 
Chimie et de Physique, t. lx. p. 93, describes some com¬ 
pounds of glucose with stearic, butyric, acetic, and 
benzoic acids :— 

I. Stearic Glucose, obtained by heating a mixture of 
stearic acid and dehydrated glucose to 1200 for about 
sixty hour’s. It is a neutral, solid, colourless body, like 
stearine in appearance, fusible, soluble in ether and 
absolute alcohol, but not in water. Its formula is 

II. Butyric Glucose.— Obtained by a process similar to 
the above. It is a neutral oily liquid, slightly soluble in 
water, and soluble in ether and spirit. It has a very 
bitter taste. Formula, C28H22014. 

III. Acetic Glucose.—Prepared as above ; is a neutral, 
oily, colourless liquid, soluble in alcohol, ether, and 
water, and having a very bitter taste. 

IV. Benzoic Glucose.—Obtained like the above. A 
thick, neutral, bitter liquid, soluble in ether and alcohol, 
and slightly so in water. 

Y. Ethyl Glucose.—Prepared by heating a mixture of 
cane-sugar, hydrobromic ether and potash to ioo° for 
several days. The product is shaken up with ether, 
and the etherial solution is evaporated in vacuo. It is a 
fixed oil, insoluble in water, bitter, and having an 
agreeable odour. Formula, C20H18O10. 

The author remarks that the sugars do not combine 
with acids only. Like polyatomic alcohols they may 
combine with other alcohols ; and further may unite at 
once with alcohols and acids. 

Mew CiaiclaoEia Mllialoisl.—Scliwabe [ArcJiW. de?' 
Pharrnade, bd. cii. s. 273) has extracted from quinoidine 
a new alkaloid which he calls /3-cinchonine. To obtain it 
quinoidine is dissolved in dilute hydrochloric acid, then 
precipitated with ammonia ; the precipitate is washed first 
with cold, then with hot water ; afterwards dried and 
subsequently treated with cold alcohol, w’hich in about 
twenty-four hours gives a brown tincture. The residue 
is exhausted successively with alcohol and then with 
water, and afterwards dissolved in dilute sulphuric acid. 
This solution is warmed, and, while hot, a solution of 
carbonate of soda is added until a crystalline pellicle 
forms. It is then set aside to cool, whereupon crystals of 
the sulphate of beia-ci?icho?ii?ie are deposited. These are 
a little coloured, but may be purified in the usual way. 
By dissolving the sulphate in acidulated water, precipi¬ 
tating by ammonia, and crystallising from alcohol, the 
pure alkaloid is obtained in right rhombic prisms. 

Beta-cinchonine C20H12NO is anhydrous, and fuses at 
150° C. ; on cooling it becomes a radiated mass ; it is not 
volatile, and burns with a smoky flame. It is easily dis¬ 
tinguished from the other cinchona alkaloids by its 
crystalline form, chemical properties, and particularly by 
its solubility. 

The author gives the following table of the solubility of 
the cinchona alkaloid in different menstrua :— 

Cold water 
Boiling water 
Cold alcohol 
Boiling alcohol 
Ether 
Chloroform 

a Quinine, (i Quinine, a Cinchonine, ft Cinchonine. 
400 parts 15,000 insoluble insoluble. 
zoo ,, 75o Z500 siigbtly sol. 

2 „ 45 *73 
2. „ 37 . 50 43 

60 „ 90 insoluble 37a 
6 „ 40 268 

Fatty oils dissolve beta-cinchonine. The alcoholic 
solution turns the plane of polarization to the right. The 

following are the chemical reactions of salts of the new 
alkaloid : — Chloride of gold gives a sulphur yellow preci¬ 
pitate ; bichloride of mercury gives a white pfecipitate, 
which soon becomes resinous ; bichloride of platinum an 
orange yellow precipitate, soluble in much water ; iodide 
of potassium a white precipitate ; iodated w’ater a red 
brown ; bromated alcohol a yellow precipitate; picric and 
phospho -molybdic acids a yellow precipitate. With 
chlorine and ammonia the solution becomes yellow. 
Gallic acid gives a yellowish white precipitate 5 and 
prusSiate of potash gives a rose coloration, as with the 
solutions of quinine, cinchonine, and quinoidine. The 
author has not succeeded in obtaining neutral salts 'with 
beta-cinchonine ; all are basic. The sulphate crystallizes 
in prisms with a rhombic base ; it is insoluble in ether, but 
soluble in alcohol and water. The hydrochlorate crystal¬ 
lizes with 4 equivalents of water in prisms w’hich are 
slightly soluble in ether. With bichloride of n^rcury 
they form an amorphous double salt. With bichloride of 
platinum they form six-sided rhomboidal prisms. Iodine 
gives with the sulphate a salt resembling the compound 
obtained with iodine and sulphate of quinine. It is made 
by dissolving (at 30° C.) 10 parts of the sulphate in a 
mixture of 144 parts of acetic, and 12 parts of dilute 
sulphuric acid, to which is added 3 parts of iodine 
dissolved in 115 parts of alcohol. On cooling, plates 
without definite form separate from the solution. 

MISCELLANEOUS. 

THE SPECIMEN EXCHANGE CLUB. 

For some time past w’e have received letters on the sub¬ 
ject of exchanging specimens of chemical substances, 
some merely approving the idea, others containing sug¬ 
gestions for carrying it out in practice. Of the latter we have 
published several, but in doing so we have not desired it 
to be understood that wre have in all cases approved the 
suggestions offered. Ons writer, for example, proposes 
that the sender of a specimen or specimens should com¬ 
municate the best method of preparing them. Such in¬ 
formation would, no doubt, be very useful; but is, we 
fear, impracticable, because no man whose time is valuable 
would take the trouble to write three or four or more 
descriptions, according to the number of specimens ; not 
to speak of other reasons he might have for declining to 
furnish it; this, therefore, we cannot at present incorpo¬ 
rate in the Regulations. Another suggests that chemists 
not having specimens to exchange should be enabled to 
purchase. There are many objections to this which We 
need not enumerate ; it would, moreover, be impossible 
for us to spare the time which would be required for re¬ 
gulating money transactions. This difficulty might pos¬ 
sibly be overcome at a future time, but we do not think it 
advisable to encounter it at present. As it is evident that 
the fewer the Rules the better, we now propose the fol- 
lowing, and recommend that each member shall adhere 
strictly to them, until experience has shown whether any 
addition or alteration can be made with advantage. 

Rule 1. To prevent dissatisfaction on the score of rela¬ 
tive value of specimens, each specimen should be in such 
a quantity as the sender may fairly consider of the value 
of two shillings and sixpence. It will be evident that 
some such standard should be adopted, or an exchange of 
specimens of different values would be impracticable. 

Rule 2. The specimen to be securely enclosed, if liquid, 
in a stoppered bottle; or, if solid, in a glass tube, distinctly 
and properly labelled, with full particulars as to formulae, 

&c. 
Rule 3. Specimens of the rarer minerals maybe sent, 

provided they are of the estimated value stated in Rule 1, 
packed in pasteboard boxes, and having the name legibly 
written on the cover. 
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Rule . As the amount required for postage of each 
specimen will be published in the list, alongside the article, 
every applicant must send the requisite number of stamps 
for the purpose. 

Rule 5. Each person requesting to have his name 
inserted in the list will be required to send, at the same 
time, to the Editor, a properly labelled specimen of the 
substance he desires to exchange, having his own name 
and address written on the cover. This will be kept for 
comparison, in the event of any complaint being made 
by a member of the Club, at a future time, with respect 
to the quality of the substance sent; and no person’s 
name will be inserted without compliance with this rule. 

Let us now state what we are willing to do to further 
the wishes of our subscribers. 

We will, at certain stated intervals, publish in the 
News a list of specimens which members may desire to 
exchange for others. The member’s initials, or other 
distinctive sign will be affixed to each, together with the 
number of stamps required to carry it through the post. 
In future Numbers we will, when necessary, intimate to 
a member,—Mr. Smith, for instance,—to whose initials 
are appended the words “ Oxide of Lanthanium, 2d.,” that 
Mr. Jones, “ Oxideof Yttrium, id.” desires to exchange yttria 
for lanthania, and has accordingly sent a specimen oxide 
of yttrium, ’with a 2d. postage-stamp, to our office. If 
Mr. Smith does not care about the exchange, he simply 
take no notice of it; whereas, if he desires to meet Mr. 
Jones’s wishes in the matter, he will forward a specimen 
of his oxide of lanthanium, with aid. stamp, to our office, 
when we wrill forward the specimens to the respective 
addresses. 

We are willing to receive the specimens sent for ex¬ 
change, and to effect the exchanges in accordance with 
the wishes of the senders, so far as this maybe practicable. 
It may occasionally happen that there will be a run on 
some particular substance, but a judicious system of 
exchanging and re-exchangmg will, Ave hope, satisfy the 
desire of all persons. So far as regards the trouble 
attending this exchange, the posting of the specimens, 
&c., vre undertake it cheerfully, only asking that, if any 
person considers he has cause to be dissatisfied writh the 
arrangement, he will not visit his displeasure on us. That 
a hitch will now and then occur is probable, especially at 
the commencement, but so long as every individual acts 
in perfect good faith, the Specimen Exchange Club cannot 
fail to be beneficial to the members who compose it. 

of starcli.—At the last sitting of the French 
Academy of Sciences, M. Duroy announced the discovery 
of a new neutral and colourless iodide of starch. It is 
well known that iodine gives a blue colour to starch, thus 
forming an iodide. M. Duroy brings this iodide into 
contact Avith yeast, and thus deprives it of its colour. In 
this state it is very soluble in w’ater, insoluble in alcohol,' 
SAveet, gummy, and incapable of crystallisation. 

The Act for ^Preventing’ the Adulteration of 

Articles of Food and Prink.—The various Boards of 
Works are busily considering the best means of securing 
to the public the advantages of this important measure. 
Public Analysts Avill be appointed forthwith in every 
locality; and no doubt properly-qualified persons will be 
sought out with care for this highly responsible duty. 
We are glad to see already, that the selection will be made 
in many cases in strict accordance with the rule of 
appointing not the local self-seeker, but the most 
approved candidate. 

NOTICE OF REMOVAL. 

Subscribers and the Trade are respectfully informed that 

the Office of this Paper has been Removed to Messrs. 

Griffin, Bohn, and Co., 10, Stationers’ Hall Court, E.C. 

ANSWERS TO CORRESPONDENTS. 

%* In publishing letters from our Correspondents we do not thereby 
adopt the views of the writers. Our intention to give both sides of a 
question will frequently oblige us to publish opinions with which we 
do not agree. 

Vol. II. of the Chemical News, containing a copious Index, is now 
ready, price 105. handsomely bound in cloth, gold lettered. The 
cases for binding maybe obtained at our Office, price 1 s. 6d. Sub¬ 
scribers may have their copies bound for zs. if sent to our Office or if 
accompanied by a cloth case, for 6d. ’ ’ 

*** All Editorial Communications are to be addressed to Mr. Crookes 
and Advertisements and Business Communications to the Publishers, 
Griffin, BORn & Co., at the Office, 10, Stationers’ Ilall Court, 
London, E.C. 

J. Sharpies.—We are much obliged by the information. We have* 
however, received a previous communication on the same subject. 

J. McKelnie.—The book was forwarded by book-post last week. 
H. Sherman.—A full answer to your question as to the best plan to 

produce from 1 to 7 tons per week of sulphuric acid at cheapest cost 
from pyrites and sulphur could not be given in the space at our dis¬ 
posal in this column. We will endeavour to find the best description 
of what you require, and will refer you to it in this column in a sub¬ 
sequent number, 

Parcliment-paper, E. Herring.—You must have had the acid too dilute. 
When properly prepared and well washed, parchment-paper, forms an 
admirable covering for jars instead of bladder, being very strong and 
tough when dry. 

J. S.—You must file off some of the outer surface and then test the 
under part to see if the article is electro-plated. The deposit on the 
surface being pure silver would of course give the reactions of silver. 

Soap Making.—Alpha desires to know if there is any monograph on 
the science and art of soap making. 

Anhydrous Chloride of Tin.—Mix dry andwarm stannic sulphate with 
an equal weight of dry, warm common salt, both in fine powder, distil 
in an iron retort and rectify the product in a glass retort with the 
addition of about three times its weight of oil of vitriol. 

_ Reduction of Cryolite in Clay Crucibles.—F. W. G.—Under ordinary- 
circumstances the silica of the crucibles will be attacked, but this can 
be avoided by following Wohler’s method, as follows:—Finely triturate 
and well dry the cryolite and mix it with an equal weight of a mix¬ 
ture of 7 parts of cloride of sodium and 9 part§ of chloride of potassium 
previously^ fused together and finely powdered. Place the mixture 
into the crucible in alternate layers with discs of sodium strongly 
compressing the separate layers. To 50 parts of the mixture 8 to 10 
parts of sodium are employed. The crucible must be previously well 
dried, and the whole is to be put into a hot wind furnace with a good 
draught, surrounded with hot coals and brought quickly to a full red- 
heat. The mass is readily fusible without eating through the crucible 
and the aluminium obtained is free from silicium, and will be about 4 
per cent, of the weight of cryolite taken. 

Books Received.—“ The Successful Application of Charcoal Air-filters 
to the Ventilation and Disinfection of Sewers,” a Letter to the Right 
Honourable the Lord Mayor, W. Cubitt, M.P., by Di\ John Stenhouse, 
F.R.S. London: John Churchill. “A Veterinary Toxicological 
Chart,” by W. J. T. Morton, late Professor of Chemistry and Materia 
Medica, at the Royal Veterinary College. London: Longmans. 
“ Report of Experiments on the GroAvth of Red Clover by different 
Manures,” by J. B. Lawes, F.R.S., and Dr. J. H. Gilbert, P.R.S 
London : W. Clowes and Sons. “ On the Sources of the Nitrogen of 
Vegetation,” by J. B. Lawes, F.R.S., Dr. J. H. Gilbert, F.R.S., and 
E. Pugh, Ph.D. 

Erratum in No. 55.— P. 334, col. z, lines 13 and 14 from top, fcr 
“ 1 ounce” read “ 1 drachm ” in both cases. 

THE ADULTERATION OF FOOD. 

Now ready, price 6d., by post 7d. 

TABLE (reprinted from the Chemical News, 
and Revised by the Author,) showing the more Important 

Articles of FOOD or DRINK, and the Substances employed for 
Adulterating them. Especially suitable for Museums, Schools, 
Mechanics’ and other Institutions, as well as for Private Reference. 

Chemical News Office, 10, Stationers’ Hall Court, London. 

THE ORIGINAL “DR. STEERS’ OPODELDOC.” 
26s. per dozen, usual Discount—Showcards. 

We feel it incumbent upon us to warn the Trade against buying 
an article purporting to be the genuine, and which is sold at lower 
price. The original has “ F. NEWBERY, No. 45, St. Paul’s 

’Chuichyard, ” on the Government Stamp. 
(Signed) 

FRANCIS NEWBERY and SONS. 
Established A.D. 1746. 
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CHEMISTRY. 

On the Solubility of the Chloride, Bromide, and Iodide 
of Silver in Certain Solutions, by Frederick Field. 

In continuing some experiments upon the separation of 
chlorine, bromine, and iodine, the solvent action of 
solutions of certain salts upon those elements, when in 
combination with silver, was tried. In a recent paper 
upon the subject, it was shown that a comparative large 
excess of iodide or bromide of potassium—provided the 
solution be dilute—has little or no action upon the 
iodide or bromide of silver. This fact has since been 
more fully confirmed by the following experiments :— 

A solution of iodine of potassium was made by 
dissolving io grains of the salt in 6 ounces of water, 
and nitrate of silver carefully added. The solution of 
the latter salt was prepared by dissolving i grain in 1000 
grains of water. The addition of 5 grains of this 
solution, containing or 0*005 grains of nitrate of 
silver, or 0*0031 of the metal, produced a permanent 
cloudiness in the liquid. 10 grains, containing T-L- of a 
grain of nitrate, or 0*0062 of metal, gave, as might be 
expected, a greater turbidity, and the liquid could be 
filtered clear after standing for some hours. 10 grains 
of bromide of potassium were next dissolved in a similar 
quantity of water, and the same amount of nitrate of 
silver added. A slight turbidity was occasioned; not 
quite so much, perhaps, as with the iodide, but still 
sufficiently apparent. 10 grains of chloride of sodium, 
under similar circumstances, gave a slight turbidity, 
which did not altogether disappear after several hours’ 
standing. 

It appears from these experiments that very weak 
solutions of the iodide, bromide, and chloride of the 
alkaline metals have little or no action upon their 
respective silver salts, although, when concentrated, the 
solvent action—especially of the iodide—is considerable. 

Gmelin tells us, under the head of “ Iodide of Silver ” 
(see Gmelin’s “ Handbook,” vol. vi.),—upon whose 
authority we are not informed,—that the chlorides 
of sodium and potassium dissolve iodide of silver 
abundantly. As this is in perfect contradiction to 
the results of my experiments in 1857, some of which 
are published in the Quarterly Journal of the Chemical 
Society, further researches were entered into. 0*005 °I 
a grain of nitrate of silver were added to 4 ounces of a 
saturated solution of chloride of sodium, containing 
about o* 1 o grain of iodide of potassium. As the chlorine 
cannot combine with the metal as long as any iodine, 
in the form of soluble iodide, exists, iodide of silver 
must be formed. 0*005 a grain of the nitrate is 
equal to 0*0031 of silver, and this is converted into 
0*0067 iodide of silver. This small quantity was imme¬ 
diately precipitated, showing the great insolubility of 
iodide of silver in an immense excess of cold solution of 

chloride of sodium. A few grains of iodide of silver 
were digested with 8 ounces saturated solution of 
chloride of sodium for some hours. No trace of silver 
could be found in the filtrate. Even boiling solution of 
common salt only dissolves traces of the iodide, and 
this is re-precipitated on cooling. 

A similar experiment was tried with a concentrated 
solution of chloride of potassium, with precisely the 
same results. 

The action of hyposulphite of soda upon this class of 
silver compounds is interesting. It is generally supposed 
that the chloride, bromide, and iodide of silver are very 
soluble in a solution of this salt; but this is not strictly 
true with regard to the two latter, especially if they are 
suspended in a considerable quantity of wrater; and it is 
worthy of remark that iodide of potassium precipitates 
iodide of silver from its solution in hyposulphite of soda, 
and bromide of potassium exercises a similar action 
upon bromide of silver when dissolved in a solution of 
the same salt. No excess, however, of chloride of sodium 
precipitates chloride of silver when once dissolved in 
hyposulphite of soda. 

lo’oo'grains of nitrate of silver were dissolved in water, 
and precipitated by the addition of chloride of sodium 
in slight excess. The chloride of silver, after washing, 
was suspended in 4 ounces of distilled water, placed in 
an eight-ounce glass-stoppered bottle. 

io*oo of nitrate of silver were treated in an exactly 
similar manner, bromide of potassium being substituted 
for chloride of sodium. 

10*00 of nitrate of silver were precipitated by a solution 
of iodide of potassium, the iodide of silver being subse¬ 
quently suspended in the same quantity of water as the 
chloride and bromide. 

A highly-concentrated solution of hyposulphite of 
soda was prepared and poured into a graduated burette. 
200 grains by measure of this liquid added to the 8 
ounces of water in which the chloride of silver was 
suspended, entirely dissolved that compound, the liquid 
becoming perfectly clear. The bromide of silver required 
more than 800 grains from the burette to effect its 
complete solution, while the iodide did not entirely 
dissolve until after the addition of 1750 grains. To the 
solution of the chloride of silver in the hyposulphite of 
soda from 10 to 12 grains of the iodide of potassium 
were added, when an immediate precipitate of iodide of 
silver took place, which, after a few hours’ digestion, 
was filtered off, washed, and weighed. Nearly all the 
silver was found to have been removed from solution by 
the introduction of the iodide of potassium, as the 
iodide of silver weighed 13*78, within co4 of the calcu¬ 
lated amount, supposing the w*hole to have been preci¬ 
pitated. The filtrate afforded a brownish colour on the 
addition of sulphuretted hydrogen, which, after pro¬ 
longed digestion in a warm situation, deposited black 
flakes of the metallic sulphide. As might be expected, 
iodide of potassium threw down by far the greater 
portion of the silver from the bromine compound in the 
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alkaline hyposulphite, hut not so completely as in the 
former case, owing, doubtless, to the larger quantity of 
hyposulphite of soda present, which had been added for 
the entire solution of the bromide of silver. Care was 
taken in each of the above experiments to add no great 
excess of iodide of potassium, but only just sufficient to 
decompose the metallic chloride and bromide, as it was 
found, as formerly stated, that an excess of iodide of 
potassium precipitates iodide of silver from its solution 
in hyposulphite of soda, icroo of iodide of potassium 
were added to the liquid in the bottle containing the 
iodide of silver in the hyposulphite, when an immediate 
precijntate took place. This was filtered off and found to 
weigh 5'34 grains, or considerably more than a third of the 
whole quantity of iodide of silver. The addition of a 
further quantity of iodide of potassium to the filtrate 
threw down more iodide of silver in small but distinct 
yellow crystals. These crystals are dissolved on heating 
the supernatant liquid, and deposited more beautifully 
as the solution cools.1 This is not the first time iodide 
of silver has been obtained in a crystalline form. I 
mentioned2 that by boiling red iodide of mercury with 
slight excess of nitrate of silver, the nitrate of mercury 
formed by decomposition dissolves the iodide of silver, 
which crystallises from the filtrate in brilliant crystal¬ 
line plates. 

There can be little doubt that iodide of silver is very 
insoluble in dilute hyposulphite of soda. It is only 
necessary to dissolve a small quantity of chloride of 
silver in a weak solution of this salt, and a drop of 
iodide of potassium in water will convince us of the 

• fact. The same is the case, although to a far less extent, 
with bromide of silver. A solution of bromide of 
potassium precipitates bromide of silver from the solu¬ 
tion of the chloride in the hyposulphite, and bromide of 
silver is also precipitated, but not in such abundance as 
the iodide under parallel circumstances, by the addition 
of bromide of potassium to its solution in hyposulphite 
of soda. Many years ago, when operating upon large 
quantities of silver mineral with a solution of hyposul¬ 
phite of lime, I observed the comparative insolubility of 
iodide of silver in this menstruum. In order to be 
satisfied that the liquid which percolated through the 
ore still held the chloride of the precious metal in solu¬ 
tion, a drop of iodide of potassium was added, which 
caused an immediate turbidity if such were the case. 
To refer for one moment to the former part of this 
paper, it will be seen that the separation of chlorine, 
bromine, and iodine can be effected with greater accuracy 
by the cautious employment of weak solutions of the 
iodide and bromide of potassium. Iodide of silver is 
very soluble in a concentrated solution of the potassium 
salt, but if the reaction be studied further, all cause for 
apprehension is lost. Add a few drops of strong nitrate 
of silver to a highly concentrated solution of iodide of 
potassium in a test tube ; as each drop enters the liquid 
a bulky precipitate takes place, which immediately re¬ 
dissolves upon agitation. A considerable quantity can 
be thus added, without producing a permanent precipi¬ 
tate ; but if the contents of the tube be thrown into 
4 or 6 ounces of cold water, all the silver salt will be 
thrown down, and the filtrate will exhibit no blackening 

1 In an early Number of tbe Chemical News there is an interesting 
note, to which the initials “ C. L. B.” are attached, concerning the 
purple colour observable in the liquid after the passage of sulphuretted 
hydrogen through a solution of perchloride of iron. When iodide of 
silver is dissolved in warm hyposulphite of soda the solution has a 
similar colour, appearing clear by transmitted, but slightly turbid by 
r eflected light.—F. F. 

Quarterly Journal of the Chemical Society, vol. x. p. 243. I 

when tested with sulphide of ammonium. The preced¬ 
ing observations may be interesting, as illustrating still 
more fully the curious relationship of iodine, bromine, 
and chlorine, bromine appearing to be the connecting 
link between the other two elements. Independently 
of chlorine being a gas, iodine a solid, and bromine a 
liquid, and that the equivalents of the'first and the 
last divided by two give the equivalent of bromine, the 
phenomena attendant upon their reactions may be 
traced still further. 

Chloride of silver is white, bromide of silver very pale 
yellow, iodide of silver bright pale yellow; chloride of 
silver highly soluble in ammonia, bromide of silver 
difficultly soluble, iodide of silver nearly insoluble. 
Chloride of silver exceedingly soluble in hyposulphite of 
soda, bromide of silver far less so ; iodide of silver twice 
as insoluble as the bromide. Chloride of silver not 
precipitated by the addition of chloride of sodium to its 
solution in the hj'posulphite ; bromide of silver to a 
certain extent; iodide of silver in very large quantity. 
Chloride of silver slightly soluble in cold concentrated 
chloride of potassium, bromide of silver scarcely soluble, 
iodide of silver perfectly insoluble; and, to conclude, 
iodide of silver soluble in concentrated alkaline iodides, 
bromide of silver to a less extent in bromides, and 
chloride of silver to still less extent in chlorides. 

Instances, no doubt, might be multiplied in connection 
with the peculiarities exhibited by this interesting 
triad. The chloride and iodide of silver existing in 
the same mine, and almost in juxtaposition with the 
bromide, seems to be highly curious and suggestive. 

[I have obtained from the mine “ Delirio,” at the foot 
of the hill of Chanarcillo, near Copiapo, in Chili, pure 
chloride of silver, iodide of silver, and bromide of silver, 
the latter in splendid crystals imbedded in carbonate of 
lime, through which a small vein of pure silver was 
running.—F. F.] 

On the Polyatomic Derivatives of Ammonia, 
by A. W. Hofmann, Ph.D., F.P.S. 

The author has been engaged for a considerable time in 
the investigation of the action of dibromide of ethylene 
upon ammonia; but, in consequence of the complexity 
of the reaction, and the difficulty of separating the 
various products, he has been induced to study the deport¬ 
ment of the dibromide with several of the derivatives 
of ammonia, which, owing to the smaller number of 
compounds formed, furnish more readily-accessible 
results. 

The action of dibromide of ethylene on ammonia may 
give rise to no less than four series of salts, according to 
the different proportions of the two compounds which 
take part in the reaction. When two equivalents of 
ammonia and one of dibromide of ethylene act upon one 
another, the following changes may occur, producing 
four diatomic salts r1— 

•H2H4Br2 + 2 H3N = [(-G-2H4)" H6N2]" Br2; 
2 -6-2H4Br2 + 4 H3N = [(•F2H4)//2H4N2]//Br2 + 2H4N Br ; 
3 HoH4Br2 + 6 H3N = [(Ft2H4)/VK2N2]"B^ + 4 H4N Br ; 
4 -6-2H4Br2 + 8 H3N = [(-e-3H4)"4 X]"Br2 4 6 H4N Br. 

If, on the other hand, the reaction take place between 
equal equivalents of ammonia and dibromide of ethylene, 
another series of salts is produced which is derived from 
one molecule of ammoniacal salt:— 

1 H = 1; O = 16; -6- = iz, &c. 
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€-2H4Bra + H3N = [(-€r2H4Br) H3N]Br ; 
a e2H4Br2 + 2 H3N = [ (-6-2H4Br)2H2N]Br + H4N Br ; 
3 -B-JEEjBi'o + 3 H3N = [(-6*2H4Br)3II N]Br + 2 H4N Br ; 
4 -e2H4Br2 + 4 H3N = [(-6-2H4Br)4 N]Br + 3 H4N Br. 

This series may be considered as derived from bromide 
of ammonium by the substitution for one, two, three or 
four equivalents of hydrogen of one, two, three, or four 
equivalents of the radical -€r2H4Br, which may be called 
bromethyl. 

When this series is produced in the presence of water, 
the bromine within the radical may be further replaced 
by the residue HO, hydrobromic acid being simultane¬ 
ously eliminated, a third series of salts—viz., that of the 
oxethylated compounds—being thus formed, which 
contain 

‘(-G-2H4HO) H3N]Br; 
1 (■€-2H4HO),HoN]Br ; 
= (02H4HO)3H N]Br ; 
[(02H4H0)4 N]Br. 

Lastly, the bromethylated salts may be converted into 
vinyl-compounds by the simple loss of hydrobromic acid 
giving rise to the production of four additional bodies, 
containing 

[(02H3) H3N]Br ; 
[(02H3)2H2N]Br ; 
[(-€-2H3)3H N]Br ; 
[(02H3)4 N]Br. 

We thus see that no less than sixteen salts are, or may 
be, produced by the action of ammonia on dibromide of 
ethylene, and it is next to impossible to separate them, 
especially if the almost endless number of compounds 
intermediate between the principal classes be taken into 
consideration. But if the ammonia be replaced by 
monamines, it is obvious that in the same measure as the 
degree of substitution of the hydrogen in the ammonia 
advances, a smaller number of compounds will be 
obtained by the action of dibromide of ethylene; thus, 
a primary monamine could not give rise to the produc¬ 
tion of more than twelve salts; a secondary monamine, 
of not more than eight; and, lastly, a tertiary, of not 
more than four compounds. 

By acting on dibromide of ethylene with triethy- 
lamine, triethylphosphine, and triethylarsine, Dr. 
Hofmann has, in fact, succeeded in obtaining in each 
series the four salts which are indicated by theory. 

Diatomic Salts. 
Ethylene-compounds. 

Nitrogen series. Phosphorus series. 
[(«3H4)"(^2H5)6N2]"Br2. [(«2H4)"(#2H5)6P2]"Br2. 

Arsenic series. 
[E-2H4)"(E-2H5)6As2]"Br2. 

Monatomic Salts. 
Bromethyl-compounds. 

Nitrogen series. Phosphorus series. 
[(e-2H4Br)(«2H5)3N]Br. [(^2H4Br)(-&2H5)3P]Br. 

Arsenic series. 
[(-&2H1Br)(-e2H5)3As]Br. 

Oxethyl-compounds. 
Nitrogen series. Phosphorus series. 

[(■e-2H5©-) (#2H5)3N]Br. [(-&2H5©)(C2H6)3P]Bi'. 
Arsenic series. 

[(#2H50-)(^2H5)3As]Br. 

Vinyl-compounds. 
Nitx-ogen series. Phosphorus series. 

[(«-2H3) (-&2H5)3N]Br. [(-&2H3) («2H5)3P]Br. 
Arsenic series. 

[(^2H3)(^H5)3As]Br. 

In all these reactions the principal products are 
invariably the three bromethylated bromides, 

[(E-2H4Br)(-G-2H5)3N]Br, 
Bromide of bromethyl-triethylammonium, 

[(E-2H4Br)(E-2H5)3P]Br, 
Bromide of bromethyl-triethylphosphonium, 

[(^2H4Br)(-&2H5)3As]Br, 
Bromide of bromethyl-triethylarsonium, 

which give rise to a considerable number of interesting 
products. 

When solutions of these compounds are mixed with 
silver-salts, only one-half of the bromine is precipitated 
in the form of bromide of silver, a salt of the bromethyl¬ 
ated metal remaining in solution. When treated, 
however, with recently-precipitated oxide of silver, the 
whole of the bromine is eliminated and replaced by the 
residue HO, and the solutions contain the oxethylated 
bases, 

[(-6-2H4H0) (-02H5)3N] 10 . E(E-2H4HO)C^h5)3p] 10 . 

[ (■£" 2H4HO) (-6- 2H5) 3 As] 
H 

These bases, when acted upon by acids, form three 
classes of salts, which may be regarded as ammonium-, 
phosphonium-, and arsonium-compounds, in which three 
equivalents of hydrogen are replaced by ethyl and one 
by the radical oxethyl, -6-2H4HO = G2H50. 

Exactly as hydrates in general may be converted into 
bromides and chlorides by the action of pentabromide 
and pentachloride of phosphorus, in the same manner 
the oxethylated salts may be transformed into the 
corresponding bromethylated and chlorethylated bodies. 
Thus, on submitting bromide of bromethyltriethylphos- 
phonium to the action of pentachloride of phosphorus, 
the following reaction takes place :— 

[(-€-2H4HO) (-6-2H5)3P]Br + PCl.,Cl3=POCl3 + HC1 
+ [(E-2H4Cl)(-e2H5)3P]Br. 

(To be continued.) 

Note on Monohydrated Sulphuric Acid, 
by Dr. Lyon Playfair. 

At the meeting of the Boyal Society of Edinburgh, on 
the 7th instant, Dr. Playfair drew attention to the 
researches of Marignic on sulphuric acid. This chemist 
always found too much water in monohydrated sulphuric 
acid, and fixed its specific gravity, as Beneau and others 
have recently done, from 1-842 to 1-845. 

It is wrell known, indeed, that this hydrate loses 
anhydrous acid when distilled or boiled, and the object 
of the present communication is to ascertain the exact 
conditions under which this loss takes place, as this 
knowledge is of importance in a practical point of 
view. 

The author occasionally found on distilling, and after¬ 
wards heating, oil of vitriol, that acid of the specific 
gravity of 1-848 was obtained, but at other times the 
specific gravity was as low as 1-842. To explain this 
difference, the following experiments were made :— 

1. Sulphuric acid, having a .specific gravity of 1-848, 
and a per-centage of anhydrids of 81-62 by the alkali- 
meter, wTas put in a retort, burned in hot sand, aud 
distilled. The distillate had a speeific gravity of 1*840, 
and a per-centage strength of 80-12. It had, therefore, 
lost by distillation 1^ per cent, of anhydrids. 
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2. The weak acid got by the last experiment was 
heated for half-an-hour to 550° F., and, after cooling, 
gave an acid of 1*84798 specific gravity, and strength of 
81*615 anhydrids. 

3. A portion of this acid now restored to its full 
strength and specific gravity, was violently boiled for 
two hours, On testing the acid on cooling, it was 
reduced in strength to 8o*oi of anhydrids, and to a 
specific gravity of 1*838. 

4. The weak acid obtained in the last experiment was 
kept for one hour at 5 50° F. On cooling, it had increased 
to 81*62 per cent, of anhydrids, and the specific gravity 
was 1*84792. 

As a general result of these experiments, it follow® 
that the old specific gravity of 1*848 is more correc^ 
than that given by Beneau and Marignac ; that there is 
a true monohydrate of sulphuric acid which loses anhy¬ 
dride near its boiling point, but not below 550°. The 
latter temperature should not be exceeded in the con¬ 
centration of oil of vitriol. 

On the Analysis and Chemical Constitution of Cast 
Iron and Steel, by M. H. Caron. 

The determination of carbon and silicium contained in 
cast iron and steel is not an easy operation, and no means 
have yet been discovered for the immediate analysis of 
these complex substances. It is, however, probable that 
their real nature will only be solved by comparing the 
results of a great number of analyses; and I shall, 
therefore, ask permission of the Academy to publish 
several of the means which I have actually tried, and 
then endeavour to throw light on some points which 
still remain obscure. 

Carbon is easily separated from cast iron by means of 
a process long used in the laboratory of the Ecole 
Norm ale; but its inventor, M. H. St.-Claire Deville, 
has not, I believe, otherwise made it known. 

In passing properly purified gaseous hydrochloric acid 
over the cast iron contained in a platinum vessel, in a 
red-hot porcelain tube, the carbon is isolated from all 
the associated substances, which will escape from it as 
volatile chlorides. Before employing the hydrochloric 
acid, it must be passed through a red-hot porcelain tube, 
containing wood cinders, or porous charcoal to remove 
oxygen. When this last precaution is neglected, a 
mixture of charcoal and silica is always obtained, what¬ 
ever may be done to prevent it; and it is this circum¬ 
stance which has led me to adopt the following process 
for estimating the silicium by the dry method. 

In the preceding process, when the hydrochloric acid 
is replaced by a mixture of hydrochloric acid and 
atmospheric air, the silicium is obtained as silica, and 
remains in the vessel. This gaseous mixture, issuing 
from a small gasometer, passes, at the same time as the 
gaseous hydrochloric acid, through a small washing- 
bottle, containing a saturated solution of this acid, and 
then passes to the porcelain tube, where the analyses are 
effected. Perchloride of iron and carbonic acid are 
disengaged, and silica remains. If the cast iron contains 
titanium, aluminium, or calcium, the oxides or chlorides 
of these metals remain with the silica, from which it is 
easy to separate them. The theory of this operation is 
so simple that an explanation is superfluous. By this 
method I have succeeded in accurately weighing the 
silicium contained in cast iron and steel, and have 
found much more of it in them than is generally believed. 

The actual quantities will be more suitably brought for ward 
in a work which I shall soon have the honour of pre¬ 
senting to the Acadamy. As to nitrogen it should be 
searched for in cast iron and steel under two distinct 
forms, which it appears to me have hitherto been unper¬ 
ceived, since M. Fremy, in his “Note,” of October 8th, 
i860,1 has not mentioned them. On this point I ask 
permission of the Academy to discuss several of the 
results published by M. Fremy. 

Since the experiments of MM. Wohler and H. St.- 
Claire Deville, it is well known that nitrogen has a special 
affinity for silicium and titanium. A considerable 
number of cast irons contain nitrocarbide of titanium 
or the titanium of the blast-furnaces. I am convinced 
that silicium is also to be found there,—in very small 
proportions it is true,—in the state of nitride of silicium. 
This it is which the immediate analysis ought to 
demonstrate, and in this the chief difficulties are 
encountered. The nitride of titanium and the nitride 
of silicium are substances which oppose an energetic 
resistance to chemical agents; but when they are 
separated in that state of tenuity to which they are 
brought by the powerful re-agents with which it is 
necessary to attack cast iron, they, unfortunately are 
acted on with a little more facility. An indirect process 
must, therefore, be resorted to when they are not visible 
either to the naked eye or by the microscope, as is 
sometimes the case with nitride of titanium. These 
difficulties are still further augmented by the fact that 
cast iron, after being dissolved, leaves a little protoxide 
of silicium, recently discovered by M. Wdhler. Neither 
must it be forgotten that the odour of the disengaged 
hydrogen is due almost exclusively to the presence of 
siliciuretted hydrogen, according to the observation of this 
illustrious correspondent of the Academy. However, 
the existence of nitrogen in cast irons is not so constant 
as M. Fremy seems to admit, according to the works of 
M, It. F. Marchand, whom he cites in his “ Note ; ” for, 
in accordance with the conclusions of the German 
chemist, it is “ impossible to be certain of the existence 
of nitrogen in cast iron and steel.”2 And, in fact, M. 
Marchand himself points out how easy it is to err in 
similar experiments. He vindicates the numerous pre¬ 
cautions by which M. Boussingault, in his researches on 
azotised bodies, avoids all causes of error. M. Marchand 
has not yet recognised the exactitude of Schceffhautrs 
observations, who admitted that the nitrogen contained 
in iron and cast iron concentrates itself in the carbon¬ 
aceous residue obtained by dissolving these metals in 
hydrochloric acid. 

As to the brown carbonaceous substance, soluble in 
potash, spoken of by M. Fremy, Berzelius was perfectly 
acquainted with it.3 He compares it to ulmic acid, all 
the properties of which he, with some reason, attributes 
to it. He has not discovered nitrogen either in it or in 
the fetid oil of hydrogen which he considers as a 
carburetted hydrogen, apparently possessing the same 
composition as petroleum. If this brown substance 
disengages ammonia with soda,—which is not always 
the case,—it must be ascertained whether this nitrogen 

1 See Comptes-Rendus, t. li. p. 567. 

2 I think it is evident, after these experiments, that the existence 
of nitrogen in cast iron and steel should not he positively asserted. 
In all instances the amount of nitrogen should never he above p'oz 
per cent., and in most cases, ought to be much below. If the iron 
contains nitrogen, it necessarily appertains to the substances mingled 
with the iron, which are no more integral parts of the iron than the 
scoria found mixed with it.—Journal fur Rraktische Chemie, v. Erdmann 
und Marchand, i860, bd. xlix. p. 362. 

3 Berzelius, “ Traits de Chimie,” Second Edition, t. ii. pp. 697, 698 , 
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does not proceed from the titanium, and, above all, from 
the silicium, which is uniformly met with. 

Neither do I believe it possible to reconcile the action 
of sulphur, phosphorus, or arsenic, which communicate 
brittleness to all metals with which they are com¬ 
bined, by the action of carbon on the special group of 
metals analogous to iron. It must be admitted, it seems 
to me, that the cast iron hardened by charcoal differs 
essentially from the metals rendered gray by metalloids 
which indistinctly modify them. 

After all, when cast iron and steel contain nitrogen, 
among the numerous bodies entering into their compo¬ 
sition, which in particular fixes it ? This is the query 
wdiich I propose to myself. In answering it, I have 
been guided by the following considerations:—Pure 
iron and carbon do not combine directly with nitrogen 
at any temperature. Silicium and titanium—which 
latter burns in nitrogen—combine directly and very 
easily with nitrogen. Are not, then, the small quantities 
of nitrogen—M. Marchand has never found more than 
Tooobths, and, for the most part, much less—combined 
with silicium or titanium ? I believe, then, that it is to the 
nitride of silicium or of titanium—existing in large 
quantities in certain cast irons* * 4—that the presence of 
nitrogen in the carbonaceous residuums of cast iron is to 
be attributed. "When previously speaking of cast irons 
and steel, I did not include simply cemented iron in this 
group. This particular kind of steel may—as, in fact, 
Berzelius foresaw—contain paracyanogen.5 After fusion 
it may be classed among the steels already mentioned.— 
Comptes-Rendus, t. li. p. 938. 

On Nitro-prusside of Sodium as a Re-agent, 

by A. Oppenheim, JPh.D. 

The colour of the compound formed through the action 
of nitro-prusside of sodium on alkaline sulphurets 
depends upon the nature of the alkali employed, and 
upon the proportion of sulphuret and alkali in solution. 
Ammonia always produces a purple colour; but if soda 
or potash are present in great excess the colour formed 
is red instead of purple. Organic compounds of sulphur 
which are not easily decomposed by alkalies seem, there¬ 
fore, to give a different reaction to that of inorganic 
compounds. Bisulphuret of carbon, or oil of mustard, 
for instance, when digested with caustic soda, at a 
common temperature, give not a purple but a deep red 
colour with nitro-prusside of sodium. When boiled with 
soda, these compounds form sulphuret of soda more 
freely, and then give the purple colour with the re-agent. 
Albumen may be boiled for some time before the first 
reaction changes into the second one. Mercaptan proves 
the alkaline properties of its radical by forming the red 
colour without the addition of soda, which when added, 
however, intensifies it. A solution of sulphur in an 
organic medium, such as benzine, or oil of turpentine, 
when acted upon by soda, at a common temperature, 
does not give the red but the purple colour—the former 
appearing only when soda -was added in great excess. 

The action of nitro-prusside of sodium on alkaline 
sulphurets is much stronger and more rapid than that of 
metallic salts. I tried to determine the quantity of an 
alkaline sulphuret in solution by volumetric analysis, 
by precipitating it with alkaline solutions of metallic 

* I11 the Collection of the Ecole des Mines de Paris there are some 
specimens of cast iron so strongly impregnated with nitrocarbide of 
titanium, that the compound is visible to the eye. 

5 Berzelius, t. i. p. 323. 

oxides [of lead or of zinc], testing from time to time for 
the presence of the sulphuret with nitro-prusside of 
sodium. I found that the alkaline sulphuret was thus 
indicated, even in the presence of an excess of the 
metallic solution. For indicating the presence of alka¬ 
lies, nitroprusside of sodium is superior to the best 
litmus paper, and for indicating alkaline earths it can 
be used when litmus fails to give a reaction. For the 
purpose of testing for these substances, sulphuretted 
hydrogen is passed for a short time through the solution 
previous to its being mixed with a few drops of the 
re-agent. A solution of 1 part of dry carbonate of soda 
in 20,000 parts of water thus assumes a colour dark 
enough to be diluted with 3 times its own volume of 
water without becoming indistinct. The reaction, how¬ 
ever, is the slower in appearing and the quicker in 
disappearing in proportion as the solution is the more 
dilute. If, therefore, one part of carbonate of soda be 
dissolved in more than 40,000 parts of water, the re¬ 
action becomes indistinct. The limit of a distinct 
reaction for litmus paper seems to be, 1 part of carbonate 
of soda in 15,000 parts of water. Tincture of litmus is 
equally sensitive as nitro-prusside of sodium for indi¬ 
cating alkalies, but not for earths. One part of car¬ 
bonate of lime in 20,000 parts of water containing 
carbonic acid is distinctly indicated through sulphuretted 
hydrogen and nitroprusside of sodium ; whereas litmus, 
in such instance, indicates the carbonic acid only. Basic 
salts, such as the borate or phosphate of soda, give, as 
might be presumed, a strong reaction with nitro-prusside 
of sodium. Organic bases act in an analogous manner 
with regard to both re-agents. Those which are not 
indicated by litmus seem not to be capable of forming a 
sulphuret reacting upon nitro-prussidejof sodium. Nico¬ 
tine is indicated by both re-agents; quinine, cinchonia, 
and aniline are not. The sulphuret of nicotine, when 
evaporated at a common temperature over sulphuric 
acid, is split into sulphuretted hydrogen, which goes off, 
and the base which remains in solution. An alcoholic 
solution of aniline, when submitted to the reaction, 
assumes a green colour of a very transitory nature. In 
conclusion, it may be remarked, that nitro-prusside of 
sodium is capable of acting as a powerful oxidising 
agent. It forms brown resinous substances when acting 
upon volatile oils. 

On the Reduction of Hydrate of Potassium to the Metallic 
State at the Boiling Point of Caoutchine, 

by C. Greville Williams. 

It is customary to attribute the difficulties encountered 
by Sir Humphry Davy, in his endeavours to obtain 
boron, silicon, &c. by means of potassium, to the fact that 
he operated on the oxides. It is a popular expression, 
therefore, to say that he had thus to overcome more 
powerful affinities than -would have been the case had he 
used the haloid compounds of the elements alluded to. 

The experiments of M. Caron have shown that the 
chloride of calcium is not decomposed by sodium alone, 
whereas the iodide readily yields almost the theoretical 
amount of metal. This fact has served to increase the 
tendency to too rapid generalization as to the comparative 
affinities of the alkali metals for oxygen and the halogens. 

It is common to say that potassium is more electro¬ 
positive than sodium, and, therefore, that its affinity for 
oxygen is greater. I shall, however, presently relate an 
experiment, which, if regarded alone, and from one point 
of view, might be said to prove sodium to have a greater 
affinity for oxygen than is possessed by potassium. 

The researches of Berzelius, Wohler and Oerstedt, and 
(the later experiments of M. Caron, have led Chemists 
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generally to the infere :—that the following is the order 
of difficulty of reduction j 

1. Oxides. 
2. Chlorides. 
3. Fluorides. 
4. Iodides. 

Again, it is usual, from the interpretation of one class j 
of phenomena, to say that potassium is more electro- j 
positive than any other metallic substance, accordingly it \ 
ought to decompose the oxides of all other metals, and, 
more especially, the oxides of comparatively electro¬ 
negative bodies like boron and silicon. If we grant this 
it is not correct to explain the difficulties Sir H. Davy 
encountered, by saying that, owing to his employing 
oxides, he had to overcome the highest affinities ; because ; 
if silicon, boron, &c., are said to have more affinity for 
oxygen than for iodine, chlorine, &c., so also, on the other 
hand, has potassium. | 

The success of M. Caron’s experiment, may, perhaps, i 
be attributed less to sodium having more affinity for iodine j 
than for chlorine, than to the circumstance of calciumj 
having, at a red heat, a comparatively low affinity for ; 
iodine. * 

Further,—Sodium, in elementary works, is represented 
as standing next in electro-positive energy to potassium. 
Consequently it should decompose the oxides, chlorides, 
fluorides, &c., of all metals save potassium. 

In these instances no allowance is made for special 
affinities. One or two experiments are considered suffi¬ 
cient to enable judgment a priori to be pronounced on all 
others. It is seldom, however, that a reaction of any one 
substance, though of a highly characteristic kind, can 
safely be taken as typical of the behaviour of all its con¬ 
geners. This remark applies forcibly to organic chemistry. 
When the existence of homologous series began to force 
itself upon the attention of chemists, when instance upon 
instance became multiplied of homologous bodies yield¬ 
ing analogous reactions, an idea began to prevail of the 
existence of a universal law, and when exceptional re¬ 
actions were observed, in many cases they were believed to 
arise from an insufficient fulfilment of the original con¬ 
ditions of experiment. 

It is under the impression, therefore, of its being as 
useful to record apparent perturbations in laws, as to 
enunciate laws themselves, that I now record an observa¬ 
tion or two, the results of which are at variance with the 
doctrines usually laid down in elementary works. 

If, after fusing iodide of potassium in a glass tube, frag¬ 
ments of sodium be dropped in, no reaction becomes 
evident, even at a decided red heat. It is true that the 
sodium, after cooling, is much harder and more crystalline 
than before, and the globule breaks up, on the least touch, 
into angular fragments like starch ; but no reduction takes 
place. This circumstance alone excites no surprise ; but, 
taken in connection with M. Caron’s mode of producing 
calcium, and the experiment about to be described, it 
becomes remarkable. If, on the other hand, we pour into 
along test-tube a little caoutchine and then a few fragments 
of sodium and caustic potash, and boil the mixture a short 
time, it will be found, on cooling, that the sodium has 
undergone a change in its physical properties. It is still 
perfectly metallic, but it no longer congeals at ordinary 
temperatures. Moreover, large or small fragments in¬ 
stantly inflame in contact with cold water. The sodium 
has, in fact, become largely alloyed with potassium 
derived from the reduction of the hydrate of potassium, 
at a temperature not exceeding 1710 C. (339*8 F.) A 
globule formed on one occasion, was found on analysis to 
contain— 

Sodium . . 76*5 
Potassium . 23-5 

IOO’O 

These numbers approximate to the formula, Na6K, 
which requires 22*03 per cent, of potassium. I do not, 
however, regard this as more than a coincidence. 

From the extreme ease with which the reaction takes 
place, it is perhaps not too much to expect that potassium 
may one day be formed on the large scale by a modifica¬ 
tion of this process. 

As regards the theory of the reaction, it is evident that 
the presence of hydrogen in the hydrate of potassium 
facilitates its reduction, and, consequently, that under 
certain circumstances, an oxide may be more readily 
reducible than an iodide of the same metal, and that the 
most difficultly reducible metallic oxide may be decom¬ 
posed, and the metal obtained at a lower temperature than 
has, hitherto, been deemed possible. 

TECHNICAL CHEMISTRY. 

On the Alloys of Copper arid Zinc, 

ly Frank H. Storer. 

(Continued from page 305.) 

On the other hand, the very fact which I have myself 
observed, namely, that most, and probably all, alloys of 
copper and zinc may be crystallised in octahedrons, is 
in itself strong presumptive evidence that zinc is capable 
of assuming a similar form. Indeed, in the absence of 
any marked tendency in these alloys to separate by 
eliquation, there remains no hypothesis other than that 
of isomorphous mixture by which to explain their 
composition. 

I must observe in this connection that G. Rose (Pogg. 
Ann. July, 1859, cvii, 448)> has quite recently described 
a specimen of crystals, labelled “ Menyepresse,”—a 
term applied to an alloy prepared from 1 lb. of 
copper from Lauterberg, and 2 lbs. of calamine,—- 
which exists in the Royal Mineralogical Museum at 
Berlin, having been obtained from the collection of 
Klaproth. These crystals, in the opinion of Rose, appear 
to belong to the monometric system; but, since Pro¬ 
fessor Rose has published no analysis of them, we not 
only have no clue to their probable quantitative compo¬ 
sition, but are left in doubt whether they are really a 
compound of copper and zinc, though the facts which I 
have here brought forward render the supposition an 
extremely probable one. 

Notwithstanding this, and in spite of the fact that his 
alloy is only a single isolated example, Rose has urged, 
in direct opposition to his previous opinion, that it 
proves that zinc must belong to the regular system. In 
point of fact, however, the observation of Rose, taken 
by itself, evidently proves nothing of the kind. For, 
admitting that his crystals are really brass, he has 
offered no evidence to show that they do not belong to 
one of several possible definite alloys ; only after proving 
that such crystals do occur through the whole series of 
alloys, as I have shown is really the case, and demon¬ 
strating that no definite compounds exist, could the idea 
of isomorphous mixture be entertained. 

The crystals obtained by myself vary in size; some of 
them being more than half-an-inch in length, while 
others are quite minute. In general they are smallest 
in those instances where the greater part of the alloy 
had solidified before the crust was pierced. 

In a few of the specimens of alloys, the crystals have 
exhibited a tendency to assume a somewhat tabular 
form,—a single face of an octahedron being largely deve¬ 
loped. to the exclusion of the other faces; while in other 
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specimens separate individual crystals have occurred. 
Both, of these peculiarities presented themselves in the 
alloy of 8372 per cent, of copper. 

Very fine groups of crystals were obtained from those 
alloys which contained only 1 or 2 per cent, of zinc. 
It is worthy of note, that, although these crystals have 
the same form and general appearance as those prepared 
by the same method from an equal quantity—3 lbs. or 
4 lbs.—of pure copper, they are nevertheless much 
larger and more perfect. Since they may, for all practical 
purposes, be considered as crystals of copper with slight 
impurity of zinc, and are easily to be obtained, it would 
almost seem advisable to add 1 or 2 per cent, of 
zinc to the metal employed in preparing specimens of 
crystallised copper for the cabinet. A similar case is 
presented by lead, which is very readily crystallised 
when it contains a little antimony,—a fact well exem¬ 
plified by the beautiful cups of crystals of Kriitzblei, 
which are prepared by partially cooling the metal in 
ladles, at the Frankensharner smelt-works near Clausthal, 
and doubtless at other localities in the Hartz. 

Since the crystals rich in copper which have just 
been described do not possess in any marked degree the 
yellow colour peculiar to brass, they are somewhat less 
interesting than those obtained from alloys containing 
more zinc. Crystals of the latter can be obtained with 
the greatest ease by re-melting old brass, or, better, b}r 
filling a Hessian crucible from the molten metal of the 
pots of a brass-founder, in which case all annoyance 
from the formation of a false crust of mixed oxide of 
zinc and metal is obviated. I mention these details, 
because I have myself found it somewhat difficult to 
acquire the knack of obtaining at will good crystals, 
when the alloys were prepared directly from the pure 
metals, having frequently been compelled to repeat a 
single experiment three or four times before satisfactory 
results were obtained. This is owing to the different 
degrees of rapidity with which the alloys cool,—a fact 
to which I have already alluded. 

The most perfect individual crystals were obtained 
from a quantity of brazier’s solder which had been 
prepared at the foundry of the Revere Copper Company 
in Boston, by fusing together 50 parts of copper with 50 
parts of zinc. "When an alloy of about this composition 
solidifies, and especially if it be suddenly cooled,—as 
happens when it is poured into iron ingot-moulds,—it 
assumes, as is well known, a highly crystalline structure, 
consisting almost entirely of a mass of coarse fibres, 
which shoot out from the points at which the alloy 
comes in contact with the cold metal of the mould. In 
the instances which have fallen under my notice, the 
ingots being from an inch to an inch and a half in 
depth, the fibres have shot up three-quarters of an inch, 
or more, fiom the bottom of the ingot, leaving only a 
sheet of metal about a quarter of an inch in thickness 
on top, which had cooled more slowly by contact with 
the air. Indeed these fibres, although described by 
Calvert and R. Johnson (Journal of the Franklin 
Institute [3], xxxvii. 200. See also Philosophical 
Transactions, vol. cxlviii. p. 367) as prismatic crystals, 
indicating that the alloy Cu Zn is a definite chemical 
compound, are evidently nothing more than collections 
of octohedral crystals, similar to those which form the 
fibres of sublimed sal-ammoniac and of several metals 
(Fid. Savart, Annales de Chimie et de Physique [2], 
xli. 65). 

By comparing the striationson these fibres with those 
upon any of the crystals of the series, it is impossible 
to resist the conviction that the former are mere aggre¬ 
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gations. This conclusion is confirmed by the fact that 
the individual crystals which have been just mentioned 
as occurring above and among the fibres are evidently 
parts of the same system as the latter. It often happens 
that this alloy, known as “ brazier’s solder,” is run into 
cylindrical moulds of two or three inches in diameter, 
pierced in earth. In this case the fibres shoot out from 
all sides towards the centre, leaving at the middle of the 
bar a sort of neutral ground in which tolerably well- 
formed crystals frequently occur. The solder is prepared 
for market by warming it slightly,1 and then pounding 
it in an iron mortar till it is reduced to a somewhat 
coarse powder. With the fibres, this result is easily 
obtained, since no great effort is necessary to tear 
asunder the numberless little crystals of which they are 
composed; but the larger individual crystals which 
occur in the crust and core, as just described, are much 
more refractory; they are removed from the finer 
powder by sifting, and are subsequently remelted. 
Among these rejected “ kernels ’’very good crystals may 
often be found. 

The tendency to shoot out into fibres, which has been 
alluded to, and which deserves something more than a 
passing notice, extends over quite a space, from alloys 
containing 57 or 58 per cent, of copper, or even more, 
down to those containing 43 or 44 per cent., where it 
gradually disappears, as I have proved by casting a 
series of ingots. Although it does not altogether prevent 
one from obtaining crystals by the method of pouring 
off the still fluid portion of the alloy from that which 
has been allowed to solidify, still the crystals which I 
have obtained in this way within the limits of its influ¬ 
ence are in general less perfect than those of the alloys 
containing more copper; indeed, on remelting the 
solder from which the finest separate crystals were 
obtained, and pouring off a portion of it after the rest 
had become solid, only indifferently good specimens 
could be procured, the alloy appearing to pass so quickly 
from the liquid to the solid, state, that the crystals have 
but little time in which to form. It is remarkable that 
this inclination to form fibres is strongest in those alloys 
which contain nearly equal equivalents of zinc and 
copper, being less clearly marked as one recedes in either 
direction from this point, until a stringy texture 
analogous to that of copper is reached on the one hand, 
and the peculiar pastiness of zinc on the other. In 
preparing crystals, this pastiness manifests itself deci¬ 
dedly in the alloys immediately below those which are 
fibrous, becoming more strongly marked as the alloys 
are richer in zinc,—at least, so far as my own experi¬ 
ments have extended, i. e., to 30 per cent, or less of 
copper. The fracture of these white alloys is for the 
most part vitreous. The pasty condition appears to 
depend, to a certain extent, on the manner in which the 
alloy is cooled, being less apparent when this process 
has been rapid. I have repeatedly obtained fine cups, 
lined with tolerable crystals, from alloys which in other 
trials afforded nothing but a mass of paste. The transi¬ 
tion, however, from complete liquidity to the pasty 
condition, when the latter is assumed, is very rapid. 

The fact that the alloys just mentioned take on the 
fibrous texture when cooled under ordinary circumstances 
has moreover a very important practical bearing ; alloys 
at the upper limit of this fibrous tendency being the 
lowest—i, e., richest in zinc—which can be rolled or 
subjected to the various processes by which metals are 

1 It must not be heated above a very moderate temperature, for, 
like metallic zinc at certain temperatures, it then becomes somewha 
tenacious or pasty, and cannot be powdered. 

On the Alloys of Copper and Zinc. 
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wrought. Singularly enough, at a point just beyond 
the limit at which the fibres cease to be apparent,—viz., 
at 60 per cent, of copper,—an alloy of peculiar homo¬ 
geneity occurs; its fracture, as seen when small bars 
are broken, being smooth and compact, and entirely 
unlike either the coarse, irregular, stringy fracture of 
alloys richer in copper, or that of alloys containing only 
a little more zinc, upon the fracture of which small 
bundles of fine crystalline fibres are often apparent, 

(To be continued.) 

PROCEEDINGS OF SOCIETIES. 

ROYAL INSTITUTION OF GREAT BRITAIN. 

A Course of Six Lectures'- (adapted to a Juvenile Auditory), on 
the Chemical History of a Candle; by M. Faraday, 

D.C.L., F.P.S., Fullerian Professor of Chemistry, E.I., 
Foreign Associate of the Academy of Sciences, Farts, (j-c. 

Lecture II. (Dec. 29, 1860.) 

A Candle: Brightness of the Flame—Air necessary for 
Combustion—Production of Water. 

We were occupied the last time we met in considering the 
general character and arrangement as regards the fluid por¬ 
tion of a candle, and the way in which that fluid got into the 
place of combustion. You see, when we have a candle 
burning fairly in a regular steady atmosphere it will have a 
shape something like the one shown in the diagram, and 
looking pretty uniform, although very curious in its charac¬ 
ter. And, now, I have to ask your attention to the means 
by which we are able to ascertain what happens in any 
particular part of the flame; why it happens; what it does 
in happening; and where, after all, the whole candle goes 
to : because, as you know very well, a candle being brought 
before us and burned, disappears, if burned properly, with¬ 
out the least trace of dirt in the candlestick—and this is a 
very curious circumstance. Now, in order to examine this 
candle carefully, I have arranged certain apparatus, the 
use of which you will see as I go on. Here is a candle; 
I am about to put the end of this glass tube into the middle 
of it—into that part which old Hooker has represented 
in the diagram as being rather dark, and which you can see 
at any time if you will look at a candle carefuily, without 
blowing it about. We will examine this dark part first. 

1 Reported verbatim by special permission. 

part of the flame is drawn out and goes through the tube and 
into that flask, and there behaves very differently from what 
it does in the open air. It not only escapes from the end of 
the tube, hut falls down to the bottom of the flask like a 
heavy substance, as indeed it is. We find that this is the 
wax of the candle made into a vaporous fluid—not a gas.— 
(You must learn the difference between a gas and a vapour : 
a gas remains permanent, a vapour is something that will 
condense.)—If you blow out a candle, you perceive a very 
nasty smell, consequent on the condensation of this vapour. 
That is very different from what you have outside the flame; 
and, in order to make that more clear to you, I am about to 
produce and set fire to a larger portion of this vapour—for 
what we have in the small way in a candle, to understand 
thoroughly, we must, as philosophers, produce in a larger 
way if needful, that we may examine the different parts. 
And, now, Mr. Anderson will give me a source of heat 
and I am about to show you what that vapour is. Now, here 
is a glass flask, and I am going to make it hot, as the inside of 
that candle-flame is hot, and the matter about the wick is hot. 
[The Lecturer placed some pieces of wax in a glass flask, 
and heated them over a lamp.] Now, I dare say, that is hot 
enough for me. You see that the wax I put in it has now 
become fluid, and there is a little smoke coming from it. We 
shall very soon have the vapour rising up. I will make it 
still hotter, and now we get more of it, so that I can actually 
pour the vapour out of the flask into tftat basin, and set it on 
fire there. This, then, is exactly the same kind of vapour as 
we have in the middle of the candle; and that you may see 
that that is the case, let us try whether we have not got here, 
in this flask, a real combustible vapour out of the middle of 
the candle.— [Taking the flask into which th© tube from the 
candle proceeded, and introducing a lighted taper.]—See 
how it burns. Now this is the very vapour from the middle 
of the candle, produced by its own heat; and that is one of 
the first things you have to consider with respect to the 
progress of the wax in the process of combustion, and as 
regards the changes it undergoes. I will arrange another 
tube carefully in the flame, and I should not wonder if we 
were able, by a little care, to get that vapour to pass through 
the tube to the other extremity, where we will light it, apd 
obtain absolutely the flame of the candle at a place distant 
from it. Now, look at that. Is not that a very pretty 

experiment ? Talk about laying on gas—why, we can actually 
lay on a candle! And you see from this that there are 
clearly two different kinds of action—one the production of 
the vapour, and the other the combustion of it—both of which 
take place in particular parts of the candle. 

I shall get no vapour from that part that is already burnt. 
If I raise the tube (Fig. 1) to the upper part of the flame, so 
soon as the vapour has been swept out, what comes away will 
be no longer combustible; it is already burned. How 
burned ? Why burned thus: In the middle of the flame 
where the wick is, there is this combustible vapour; on the 
outside of the flame is the air which we shall find necessary 
for the burning of the candle; between the two, intense 
chemical action takes place whereby the air and the fuel act 
upon each other, and at the very same time that we obtain 
light the vapour inside is destroyed. If you examine where 
the heat of a candle is, you will find it very curiously 
arranged. Suppose I take this candle and hold a piece of 
paper close upon the flame, where is the heat of that flame ? 
Do you not see that it is not in the inside ? It is in a ring, exactly 
in the place where I told you the chemical action was; and 
even in my irregular mode of making the experiment, if 
there is not too much disturbance, there will always he a 
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ring. This is a good experiment for you to make at home. 
Take a strip of paper, have the air in the room quiet, and put 
the piece of paper right across the middle of the flame,—(I 
must not talk while I make the experiment,)—and you will 
find that it is burnt in two places, and that it is not burnt, or 
very little so, in the middle; and when you have tried the 
experiment once or twice, so as to make it nicely, you will 
be very interested to see where the heat is, and to find that 
it is where the air and the fuel come together. 

This is most important for us as we proceed with our sub¬ 
ject. Air is absolutely necessary for combustion; and what is 
more, I must have you Understand that fresh air is necessary, 
or else we should be imperfect in our reasoning and our 
experiments. Here is a jar of air, I place it over a candle, 
and it burns very nicely in it at first, showing that what I 
have said about it is true; but there will soon be a change. See 
how the flame is drawing upwards, presently fading, and at 
last going out. And going out, why ? Not because it wants 
air merely, for the jar is as full now as it was before ; but it 
wants pure, fresh air. The jar is full of air, partly changed, 
partly not changed; but it does not contain sufficient of the 
fresh air which is necessary for the combustion of a candle. 
These are all points which we as young chemists have to 
gather up; and if we look a little more closely into this kind 
of action, we shall find certain steps of reasoning extremely 
interesting. Tor instance, here is the oil-lamp I showed you,— 
an excellent lamp for our experiments,—the old Argand lamp. 
I now make it like a candle [obstructing the passage of air 
into the centre of the flame] ; there is the cotton; there is 
the oil rising up it; and there is the conical flame. It burns 
poorly because there is a partial restraint of air. I have 
allowed no air to get to it, save round the outside of the flame, 
and it does not burn well. I cannot admit more air from the 
outside, because the wick is large ; but if, as Argand did so 
cleverly, I open a passage to the middle of the flame, and so 
let air come in there, you will see how much more beautifully 
it burns. If I shut the air off, look how it smokes; and 
why ? We have now some very interesting points to study : 
we have the case of the combustion of a candle ; we have the 
case of a candle being put out by the want of air.; and we 
have now the case of imperfect combustion, and this is to us 
so interesting, that I want you to understand it as thoroughly 
as you do the case of a candle burning in its best possible 
state. I will now make a great flame, because we need the 
largest possible illustrations. Here is a larger wick [burning 
turpentine on a ball of cotton]. All these things are the 
same as candles, after all. If we have larger wicks we must 
have a larger supply of air, or we shall have less perfect 
combustion. Look now at this black substance going up 
into the atmosphere; there is a regular stream of it. I have 
provided means to carry off the imperfectly-burned part, lest 
it should annoy you. Look at the soots that fly off from the 
flame: see what an imperfect combustion it is, because 
it cannot get enough air. What, then, is happening? 
Why, certain things which are necessary to the combustion 
of a candle are absent, and very bad results are accord¬ 
ingly produced; but we see what happens to a candle when 
it is burnt in a pure and proper state of air. At the time 
when I showed you this charring by the ring of flame on the 
one side of the paper, I might have also shown you, by turn- j 
ing to the other side, that the burning of a candle produces 
the same kind of soot—charcoal, or carbon. 

But, before I show that, let me explain to you, as it is 
quite necessary for our purpose, that, though I take a candle 
and give you, as the general result, its combustion in the 
form of a flame, we must see whether combustion is. always 
in this shape,—when I say “ shape” I mean condition,—or 
w'hether there are other conditions of flame ; and there are, 
and they are most important to us. I think perhaps the 
best illustration of such a point as that, being young ones, 
is to give you the result of strong contrast. Here is a little 
gunpowder. You know that gunpowder burns with flame; 
we may fairly call it flame. It contains carbon and other 
materials, which altogether cause it to burn with a flame. 
And here is some pulverised iron, or iron filings. Now, I 
purpose burning these two things together. I have a little 
mortar in which I will mix them. (Before I go into these 
experiments, let me hope that none of you, by trying to 
repeat them, for fun’s sake, will do any harm. These things 
may all be very properly used if you take care, but, without 
that, much mischief will be done.) Well, then, here is a 
little gunpowder, which I put at the bottom of that little 
wooden vessel, and mix the iron filings up with it, my object 

being to make the gunpowder set fire to the. filings and burn 
them in the air, and thereby show the difference between 
substances burning with flame and not with flame. Here is 
the mixture, and when I set fire to it you must watch the 
combustion and you will see that it is of two kinds. You 
will see the gunpowder burning with a flame and the filings 
thrown up.. You will see them burning too, but you will see 
them burning otherwise than in flame. They will each burn 
separately. [The Lecturer then ignited the mixture.] There 
is the gunpowder, which burns with a flame, and there are 
the filings : they burn with a different kind of combustion. 
You see, then, these two great distinctions ; and upon these 
differences depend all the utility and all the beauty of flame 
which we use for the purpose of giving out light. When we 
Use oil, or gas, or candle, for the purpose of illumination, 
their fitness all depends upon these different kinds of com¬ 
bustion. 

There are such curious conditions of flame that it requires 
some sharpness and some cleverness to distinguish the kinds 
of combustiou one from another. For instance, here is a 
powrder which is very combustible, consisting, as you see, of 
separate little particles. It is called lycopodium, and each of 
these particles can produce a vapour, and produce its own 
flame; but to see them burn you would think it was all one 
flame. I will now set fire to a quantity and you will see the 
effect. We saw a cloud of flame, apparently in one body; 
but that rushing noise [referring to the sound produced by 
the burning] was a proof that the combustion was not a 
continuous or regular one. This is the lightning of the 
pantomimes, and a very good one too. [The experiment was 
twice repeated by blowing lycopodium from a glass tube 
through a spirit flame.] That is not a combustion like that 
of the filings I have been speaking of, to which I must now 
bring you back again. 

Supposing I take a candle and examine it in that part 
which appears brightest to our eyes. Why, there I get these 
black particles, which already you have seen three or four 
times evolved from the flame, and which I am now about to 
evolve in a different way. I will take this candle and clear 
away the gutterage which occurs by reason of the currents 
of air; and if I now arrange a glass tube so as just to 
dip into this luminous part, as in our first experiment, 
only higher, you see the result. In place of having 
the same white vapour that you had before, you will now- 
have a black vapour. There it goes., as black as ink. It is 
certainly very different from the white vapour, and when we 
put a light to it you will find that it does not burn, but that 
it puts the light out. Well, these particles, as I said before, 
are just the smoke of the candle; and this brings to mind 
that old employment which Dean Swift recommended to 
servants for their amusement, namely, writing on the ceiling 
of a room with a candle. But what is that black substance ? 
Wiry, it is the same carbon which exists in the candle. 
How comes it out of the candle ? It evidently existed 
in the candle, or else we should not have had it here. 
And now I want you to follow me in this explanation. 
You would hardly think that all those substances 
which fly about London, in the form of soots and blacks, 
are tho very beauty and life of the flame, and which are 
burned in it as those iron filings were burned here. Here 
is a piece of vTire-gauze, which will not let the flame go 
through it, and I think you will see, almost immediately, 
that when I bring it low enough to touch that part of the 
flame which is otherwise so bright that it quells and quenches 
it at once, and allows a volume of smoke to rise up. 

I want you now to follow me in this point,—that 
whenever a substance burns, as the. iron filings burnt in the 
flame of gunpowder, without assuming the vaporous state,— 
they may become liquid or they may remain solid,—they 
become exceedingly luminous. I have here taken three or 
four Cases away from the candle, on purpose to illustrate 
this point to you; because, what I have to say is applicable 
to all substances, whether they burn or whether they, do not 
burn,—that they are exceedingly bright if they retain their 
solid state, and that it is to this presence of solid particles in 
the candle that it owes its brilliancy. 

Here is a platinum-wire which does not change by heat. 
If I heat it in this flame see how exceedingly luminous it 
becomes. I will make the flame dim for the purpose of giving 
a little light only, and yet you will see that the heat which 
it can give to that platinum-wire, though far less than the 
heat it has itself, is able to raise the platinum-wire to a far 
highor state of effulgence. This flame has carbon, in 
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it; but I will take one that has not carbon in it. There 
is a material, a land of fuel—a vapour, or gas, which 
ever you like to call it—in that vessel, and it has no solid 
particles in it; so I take that because it is an example of 
flame itself burning without any solid matter whatever; 
and if 1 now put this solid substance in it, and you see what 
an intense heat it has, and how brightly it causes the solid 
body to glow. This is the pipe through which we convey 
this particular gas, which we call hydrogen, and which you 
shall know all about next time we meet. And here is a 
substance called oxygen, by means of which this hydrogen 
can burn; and although we produce, by their mixture, far 
greater heat than you can get by the candle, yet there is very 
little light. If, however, I take a solid substance, and 
put that into it, we get a great light. If I take a bit of 
lime, which is a thing which will not burn, and which will 
not vaporise by the heat, and because it does not vaporise 
remains solid, and remains heated, you will find what 
happens as to the glowing of it. I have a most intense heat 
here produced by the burning of the hydrogen in contact 
with the oxygen ; but there is as yet very little light—not for 
want of heat, but for want of particles which can retain their 
solid state ; but when I hold this piece of lime in the flame of 
the hydrogen as it burns in theoxygen, see howit glows! This 
is the glorious lime-light, which rivals the voltaic-light, and 
which is almost equal to the sun-light. I have here a piece of 
carbon or charcoal which will burn and give us light exactly 
in the same manner as if it were burnt as part of a candle: 
The heat that is in the flame of a candle decomposes the 
vapour of the wax and sets free the carbon particles; they 
rise up heated and glowing as this now glows,! and then 
enter into the air. But the particles when burnt never pass 
off from a candle in the form of carbon. They go off into 
the air as a perfectly invisible substance, about which we 
shall know hereafter. 

Is it not beautiful to think that such a process is 
going on, and that such a dirty thing as charcoal can become 
so incandescent ? You see it comes to this—that all bright 
flames contain these solid particles ; all things that burn 
and produce solid particles, either during the time they are 
burning, as in the candle, or immediately after being burnt, 
as in the case of the gunpowder and iron-filings, all these 
things give us this glorious and beautiful light. 

I will give 3’pu a few illustrations. Here is a piece of 
phosphorus, which burns with a bright flame. Very well; 
we may now conclude that phosphorus will produce, either 
at the moment that it is burning or afterwards, these solid 
particles. Here is the phosphorus lighted, and I cover it 
over with this glass for the purpose of keeping in what is 
produced. What is all that smoke ? That smoke consists of 
those very particles which are produced by the combustion 
of the phosphorus. Here again are two substances. This is 
chlorate. of potassa, and this is sulphuret of antimony. I 
shall mix these two things a little, and then they may be 
burnt in many ways. I shall touch them with a drop of 
sulphuric acid, for the purpose of giving you an illustration 
of chemical action, and they will instantly burn. [The 
Lecturer then ignited the mixture by means of sulphuric 
acid.] Now, from the appearance of things, you can judge 
whether they produce solid matter in burning. I have 
given you the train of reasoning which will enable you to 
say whether they do or do not. And what is this bright flame 
but the solid particles passing off ? 

Mr. Anderson has in the furnace a pretty hot crucible,—I 
am about to throw into it some zinc filings, and they will 
burn with a flame like gunpowder. I make this experiment 
because you can make it well at home. Now, I want you to 
say what will be the result of the combustion of this zinc. 
Here it is burning—burning beautifully like a candle, I may 
say. But what is all that smoke, and what are those little 
clouds of wool which will come to you if you cannot come 
to them, and make themselves sensible to you in the form of 
the old philosophic wool, as it was called ? We shall have 
left in that crucible, also, a quantity of this woolly matter. 
But I will take a piece of this same zinc and make an experi¬ 
ment a little more closely at home, as it were. You will have 
here the same thing happening. Here is the piece of zinc; 
there [pointing to a jet of hydrogen] is the furnace, and we 
will set to work and try. and burn the metal. It glows, you 
see; there is the combustion ; and there is the white substance 
into which it burns. And so if I take that flame of hydrogen 
as the representative of a candle, and show you a substance 
like zinc burning in the flame, you will see that it was merely 

during the action of combustion that this substance glowed 
—while it was kept hot; and if I take a flame of hydrogen 
and put this white substance from the zinc into it, look 
how beautifully it glows, and just because it is a solid 
substance. 

I will now take such a flame as I had just now and set free 
from it the particles of carbon. Here is some camphine, 
which will burn with a smoke ; but if I send these particles 
of smoke through this pipe into the hydrogen flame you 
will see they will burn and become luminous, because 
we heat them a second time. There they are. Those 
are the particles of carbon re-ignited a second time. 
They are those particles which you can easily see by holding 
a piece of paper behind them, and which, whilst they are in 
the flame, are ignited by the heat produced, and, when so 
ignited, produce this brightness. When the particles are not 
separated you get no brightness. The flame of coal-gas owes 
its brightness to the separation, during combustion, of these 
particles of carbon, which are equally in that as in a candle. 
I can very quickly alter that arrangement. Here, for instance, 
is a bright flame of gas. Supposing I add so much air 
to the flame as to cause it all to bum before those particles 
are set free, I shall not have this brightness; and I can do 
that in this way:—If I place over the jet this wire-gauze 
cap, as you see, and then light the gas over it, it burns with 
a non-luminous flame, owing to its having plenty of air mixed 
with it before it burns; and if I raise the gauze up, you 
see it does not burn below. There is plenty of carbon in the 
gas ; but, because the atmosphere can get to it and mix with 
it before it burns, you see how pale and blue the flame is. 
And if I blow upon a bright gas-flame, so as to consume all 
this carbon before it gets heated to the glowing point, it will 
also bum blue. [The Lecturer illustrated his remarks by 
blowing on the gas-light.] The only reason why I have not 
the same bright light when I thus blow upon the flame is, 
that the carbon meets with sufficient air to burn it before it 
gets separated in the flame in a free state. The difference 
is solely, due to the solid particles not being separated before 
the gas is burnt. 

You observe that there are certain products as theresult of the 
combustion of a candle; and that of these products one portion 
may be considered as charcoal, or soot; that charcoal, when 
afterwardsburnt, produces some otherproduct; andit concerns 
us very much now to ascertain what that other product is. 
We showed that something was going away ; and I want you 
now to understand how much is going up into the air ; and 
for that purpose we wfill have combustion on a little larger 
scale. From that candle ascends heated air, and two or 
three experiments will show you the ascending current; but, 
in order to give you a notion of the quantity of matter which 
ascends in this way, I will make an experiment^ by^which I 
shall try to imprison some of the prod^pjfeYTf this com¬ 
bustion. For this purpose I have here what boys call 
a fire-balloon; I use this fire-balloon merely as a sort 
of measure of the result of the combustion we are consider¬ 
ing ; and I am about to make a flame in such an easy and 
simple manner as shall best serve my present purpose. This 
plate shall be the “ cup,” we will so say, of the candle ; this 
spirit shall be our fuel; and I am about to place this chimney 
over it, because it is better for me to do so than to let things 
proceed at random. Mr. Anderson will now light the fuel, 
and here at the top we shall get the results of the combustion. 
What we get at the top of that tube is exactly the same, 
generally speaking, as you get from the combustion of a 
candle; but we do not get a luminous flame here, because 
we use a substance which is feeble in carbon. I am about to 
put this balloon—not into action, because that is not my 
object, but to show you the effect which results from the 
action of those products which arise from the candle, as they 
arise here from the furnace. [The balloon was held over the 
chimney, when it immediately commenced to fill.] You see how 
it is disposed to ascend; but we must not let it up, because it 
might come in contact with those upper gas-lights, and that 
would be very inconvenient. [The upper gas-lights were 
turned out at the request of the lecturer, and the balloon was 
allowed to ascend.] Does not that show you what a large 
bulk of matter is being evolved ? Now, there is going through 
this tube [placing a large glass tube over a candle] all the 
products of that candle, and you will presently see that the 
tube will become quite opaque. Suppose I take another 
candle and place it under a globe, and then put a light on 
the other side, just to show you what is going on. You see 
that the sides of the jar become cloudy and. the light begins 
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to burn feebly. It is tbe products, you see, which make the 
light so dim, and this is the same thing which makes the sides 

of the jar so opaque. If you go home and take a spoon 
that has been in the cold air and hold it over a candle—not 
so as to soot it—you will find that it becomes dim just as that 
jar is dim. If you can get a silver dish, or something of that 
kind, you will make the experiment still better: and now, 
just to carry your thoughts forward to the time we shall 
next meet, let me tell you that it is water which causes the dim¬ 
ness, and when we next meet I will show you that we can 
make it, without difficulty, assume the form of a liquid. 

[The Third Lecture will appear in our next Number. J 

PHARMACEUTICAL SOCIETY, 

Wednesday, January 2, 1861. 

T. N. R. Morson, Esq., President, in the Chair. 

The adjourned discussion on the “ Process of Displace¬ 
ment ” was resumed by the Chairman, who remarked that 
for the process to be successful, it was necessary that the 
bodies to be percolated, should be reduced to a minute 
state of division, so that the fluid might readily act on 
them. In a majority of cases, no process answered so 
well, and it is largely employed practically. It cannot in 
all cases replace maceration ; but whenever it can be 
employed, there is no doubt it is superior. 

Mr. Waugh said the great recommendation to the process 
was its economy. Ten gallons of spirit were put into the 
percolator, and ten gallons of tincture were obtained ; 
while, in the case of a tincture prepared by maceration, a 
certain quantity always remained in the marc. He 
thought the use of a tap to control the flow very advisable, 
and always employed one. 

Mr. Sandford objected that the use of a tap encouraged 
an operator to pack carelessly. 

Professor Redwood said, that what wras wanted W'as an 
indication of the relative advantage of the two processes 
in particular cases. In some, the advantages of percola¬ 
tion were very decided : in the case of ginger, for example, 
one pound of which could be perfectly exhausted with a 
pound of rectified spirit in about two hours. The finest 
powder ought, however, to be used. But in many other 
cases the process of percolation was altogether inapplic¬ 
able, and it wras very desirable that a careful set of 
experiments should be made, in order to determine in 
what cases it might be used with advantage, and in what 
it could not. Poppy-heads, for example, could not be per- 
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colated ; and in general, he might state that where only 
coarsely-powdered materials could be employed, the pro¬ 
cess was disadvantageous. Nor could all finely commi¬ 
nuted substances be percolated. Nut-galls in fine 
powder form a magma, through which nothing will 
pass. He might mention one case in which percolation 
might be useful,—that is, in the preparation of liquor 
potassse. Mr. Wood had found that a solution of carbonate 
of potash after percolating through finely-divided lime, 
came out completely decomposed. Tinctures, as a class, 
he thought, should not be percolated; but he repeated 
that what was wanted, was a careful classification of the 
cases in which the process might be employed, and in 
which it ought not. Soubeiran, one of the first advocates 
of the process, had now given it up. 

Mr. Robbins remarked that the case of liquor cinchonse 
was one in which percolation was particularly applicable, 
inasmuch as the bark in that way could be exhausted with 
very little water. In the preparation of the acetous 
extract of colchicum, also it was very useful, for the 
colchicum could be exhausted by a small bulk of fluid and 
a good deal of time saved in the subsequent evaporation. 
He might instance one case which illustrated the economy 
of the process. He had recently prepared a tincture of 
orris-root with half-a-pound of the powdered root and 
16 ounces of spirit, and by adding w'ater to displace the 
spirit, he had recovered 15A ounces of tincture. 

A Member thought the principle of displacement good, 
and that there were very few cases in which it could not 
be employed. In the case of gummy substances, all the 
difficulties could be overcome by mixing them with clean 
fine sand before placing them in the apparatus. Leaves, 
such as henbane and hemlock, gave a much better result 
when percolated than when macerated. Poppy-heads, 
too, when carefully dried, and powdered fine enough to 
pass through a sieve with thirty holes to the inch, could 
be very successfully percolated. 

Mr. Squire said that a process to be generally useful 
should not require much art, and he thought that for 
druggists who prepared but small quantities of tinctures 
at a time maceration was decidedly preferable. He 
thought that Dr. Burton’s plan of placing the materials in 
a bag, and suspending them at the top of the vessel deserved 
more consideration than it had yet received. He recom¬ 
mended that comparative experiments should be made 
with substances which might be used in fine powder. 

Mr. Haselden thought that the displacement process 
had its advantages and disadvantages. There was no 
doubt that most concentrated infusions could be made 
best by percolation. With cascarilla and calumba it 
answered perfectly, but for the compound infusions of 
gentian and orange peel it was not applicable. 

The Chairman said that when the form of apparatus 
necessary, and all the conditions to be observed—such as 
the state of division to which the substances should be 
reduced, and the length of digestion—were well under¬ 
stood, the process might be universally adopted, but not 
before. 

A beautiful stuffed specimen of the Musk Deer, pre¬ 
sented to the Society by Messrs. Allen and Peake, was 
exhibited to the meeting, and a short paper “ On Musk," 
by Mr. Peake, was read. 

The specimen is a full grown male, with the musk pod 
in situ. In general form and size it closely resembles the 
common deer, but the hair is thick and strong, and very 
like small porcupine quills. The habits of the musk deer 
are a good deal like those of the hare. It is common on 
the spurs of the Himalayas, at an altitude of from io,oco 
to 14,000 feet, and is usually snared by the hunters, but 
the specimen exhibited was shot. The pursuit of the 
animal is extremely toilsome, and sometimes hazardous, 
so that there is no probability of sufficient musk being 
obtained to cause any great alteration in the price. The 
musk is found in a thin membranous sac, which lies under 
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the outer skin of the abdomen. The sacs, of pods, usually 
contain from two drachms to one ounce of musk, accord¬ 
ing to the age of the animal. At one yeaf old, the pod 
contains no musk; at two years old, only a yellowish 
milky substance is found, and it is not until the animal is 
three years old that sufficient musk is found for extrac¬ 
tion. The natives, however, sometimes cut off the young 
pods and fill them with a mixture of the dried liver and 
blood of the animal, with some musk, and sell them for 
full-grown pods. It is difficult to prevent the natives 
from making additions to the best, and a correspondent of 
the author mentioned an instance in which musk pods 
given by a native prince as a valuable present, were nearly 
worthless from the adulteration which had been practised. 
The mountains on which the musk deer are found 
extend from the interior of India towards Thibet and 
Chinese Tartary, and it was probable that all the varieties 
of musk known as Russian, Chinese, and Nepaul, came 
from the same district, and was the produce of the same 
species, the differences in appearance depending upon the 
age of the animal, and the way in which the pod is 
dried. The produce of one year received by the corres¬ 
pondent of the author was 120 pods, containing from 110 
to 120 ounces of musk. 

A vote of thanks to the donors for their valuable pre¬ 
sent was passed unanimously. 

Mr. Squirt: exhibited an Improved Liebig’s Condenser. 
It consisted of a helical glass tube, instead of a straight 
one, which could be enclosed in the ordinary tin casing, 
and set up vertically. 

A paper “On the Prevention of Accidental Poisoning,” 
by Mr. Julius Schweitzer, was then read. 

The leading ideas in Mr. Schweitzer’s paper have 
been already communicated to the readers of the Chemical 

News in a letter from Messrs. Savory and Moore (See 
Yol. ii. p. 116). It will only be necessary for us, there¬ 
fore, to give a short resume. The principal questions 
discussed in the course of the paper were the following :— 
1. What is a poison ? 2. Is is possible to prevent cases 
of accidental poisoning, and what are those cases ? 3. Can 
we improve the present mode of keeping poison ? 4. Can 
we insure the proper and safe mode of using strong, active 
medicines after they have been confided to the hands of 
the public ? On the first question, the author observed 
that poisons, as a class, do not differ from other medi¬ 
cines in external, physical, or chemical properties : their 
injurious influence on healthy animal life alone distin¬ 
guishes them from everything else. But as an excessive 
use of even the most innocent article of daily life may 
prove fatal, it requires more than the simple property of 
doing harm to constitute a poison. These enemies to 
health and life are dangerous or poisonous in consequence 
of the small amount which has the power to deprive us 
of life. Easy as it may seem at first sight to separate 
poisons from ordinary household medicines, a closer 
inspection reveals considerable difficulties. Erom the 
innocent manna, to the poisonous calomel and croton-oil, 
such a number of intermediate drugs and preparations are 
met with, which, from mild, to stronger and more active, 
lead us so gradually from one to another, as to leave us 
apparently no opportunity of drawing a clear line of dis¬ 
tinction between the manna and its poisonous followers. 
The only characteristic of a poison, therefore, is the small 
quantity or dose which will prove fatal to life. As an 
arbitrary zero separates heat and cold, both one and the 
same physical force, the author proposes a similar conven¬ 
tional separation of medicines based on their recognised 
doses, by means of which a pretty correct estimate of 
their comparatively poisonous nature can always be 
formed. The selection of a zero in the scale of poisonous 
medicines requires a certain amount of consideration ; but 
the author suggested that every solid, the maximum dose 
of which does not exceed five grains, and every liquid, 
the maximum dose of which does not exceed a drachm, 

should be considered a poison. Leaving the criminal and 
intentional poisonings,—which, it was remarked, could 
only be prevented by the watchfulness of the chemist, and 
the terror of the law—the author proceeded to show that 
the accidental poisonings, which happened from selling a 
poisonous for a harmless medicine, or from a mistake in dis¬ 
pensing a prescription, orfromthe administration of an over¬ 
dose by the friends or attendants of apatient might be easily 
prevented by keeping and sending out poisonous medicines 
in vessels which indicate the dangerous nature of their 
centents by the way in which they discharge them. As 
many poisonous medicines are more frequently in demand 
than any others in the Materia Medica, it would be found 
practically impossible to keep them secluded and in out- 
of-the-way places ; the author therefore in such cases 
suggested the use of a dispensing bottle, which is so con¬ 
structed as to limit the flow of the contents. It consists 
of an ordinary bottle having a remoAreable neck, with a 
closed bottom perforated with two small holes. When the 
stopper is removed and an attempt is made to pour from 
the bottle, one of these holes admits air, while the other 
allows a small stream of the fluid to flow out. So far 
from causing any appreciable delay in dispensing, the use 
of such bottles would probably save time, as they would 
assist in the accurate measurement of the liquid, and so 
obviate the necessity of pouring backwards and forwards 
from measure to bottle. The advantage of having a re¬ 
movable neck is that the bottle may be quickly filled and 
easily washed out. In like manner, a poisonous solid 
might be dispensed from a bottle having a tapering con¬ 
tracted neck which could be filled through a larger aperture 
in the bottom. (Specimens of such bottles as the author 
described were exhibited to the meeting.) On the last 
question the author urged the propriety of always sending 
out “drops” in bottles with contracted necks, and 
poisonous external applications in others with a rough 
distinctive exterior. These simple and practical contri¬ 
vances, he believed, would make every poisonous ingredient 
and medicine its own watchful monitor of danger, without 
occasioning the slightest impediment to its daily use ; and 
so, he expected, would contribute to the prevention of 
many a fatal mistake or life-long repented oversight. 

Mr. Waugh said every one could see the advantage 
attending the use of the small bottles for laudanum, but 
he preferred a clear direction for a poison label, and feared 
that by permitting nurses and others to trust to the mere shape 
of the bottle, the mischief would be increased. The great 
protection in these as in other cases, was to be found in 
people using their common sense and keeping their wits 
about them. Considering how much medicine was taken, 
it was a standing miracle that so few accidents happened, 
and the only -way to entirely prevent accidental poisonings, 
would be to get people to give up taking physic altogether, 
and let them die in a natural way. 

Dr. Squire said, that in attempting to define wrhat was 
a poison, Mr. Schweitzer had only shifted the difficulty 
from the word “poison” to “dose,” there being no 
recognised maximum dose for anything, and with many 
things it would be a matter of option whether it should be 
placed in a poison bottle or not. A coloured label was 
the most useful protection, and if people would not take 
the trouble to read labels he thought they deserved to be 
poisoned. He believed that to trust to the shape of the 
bottle to indicate a poison was to lean on a broken staff 
that could afford no support. 

Mr. Haselden said there could not be a doubt of the 
utility of the small bottles for laudanum, which, if sent 
out in that way, could never be taken in a hurry and for 
something else. 

Mr. Schweitzer, in reply, said that one case of accidental 
poisoning was one too many. By the use of the proposed 
bottles an oversight or mistake would be an impossibility. 
When a dispenser, nurse, or patient took up such a bottle 
by mistake and attempted to pour out a poisonous dose, 
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they would find that it did not flow, hut came out drop 
by drop, which assuredly would remind them that they 
had taken the wrong bottle. All that these bottles were 
intended for was to remind the patient and dispenser, and 
furthermore, enforce time for consideration. 

■CHEMICAL SOCIETY, December 20. 

Professor Brodie, F.R.S., President, in the Chair. 

The Rev. R. W. Bowditch and Dr. L. Thudichum were 
elected EeTlows. 

Mr. J. H. Stms read a paper “ On the Laws of Gas 
Absorption.” Regnault had shown that several gases 
which within certain limits of pressure obeyed Boyle’s 
law at one temperature, disobeyed it at another. Roscoe 
and Dittmar had shown that many very soluble gases, 
examined at the temperature o°C. did not obey Dalton’s 
law of absorption in proportion to pressure. The author 
determined to examine some of these gases in order to 
ascertain whether the variations from Dalton’s law of 
pressures were persistent at different temperatures, or 
whether, like the variations from Boyle’s law, they 
existed at one temperature but not at another. The 
solubility of sulphurous acid gas in water was ascertained 
at the temperature of 70, 20°, 40°, and 50° C. Erom these 
experiments it was concluded that the deviations from 
the law of Dalton which sulphurous acid and water 
exhibit, measured under pressures from”o-c>3 to 2 metres 
of mercury, vary according to the temperature at which 
the absorption takes place, and that this ^deviation 
becomes less as the temperature increases, so that while 
below 40° the non-accordance with the law is consider¬ 
able, above that temperature no variation can be per¬ 
ceived. The author took an opportunity of examining 
the vapour-tension of sulphurous acid at temperatures 
varying from o° to 150. His numbers correspond very 
closely with those subsequently published by Regnault. 
Experiments on the absorption of ammonia in water were 
also made, and the results obtained were found to 
correspond with those obtained with sulphurous acid. 
Roscoe and Dittmar’s numbers at o° C. were compared 
with numbers obtained by the author at 20°, 40°, and 
ioo°. The variations from Dalton’s law diminished with 
the increase of temperature, and were imperceptible at 
ioo°. In both gases the variations at low temperatures 
are variations of excess, that is to say, the absorption 
increases more rapidly than the pressure. 

Dr. Bence Jones, E.R.S., read a paper “ On Sugar in 
the Urine.” His principal conclusions were as follows :— 
Lehmann’s process for detecting sugar in the urine by 
extracting the evaporated residue with absolute alcohol, 
and precipitating the sugar therefrom in the form 
of potash sugar, ltby means of alcoholic potash, can¬ 
not be employed when small quantities of sugar are 
present in large quantities of urine. The process of 
fermentation is stopped by the residue of the urine, by 
much urea, and still more decidedly by oxalate of urea. 
Half-a-grain of sugar in water can be detected by the 
alcohol produced, and may be estimated by the carbonic 
acid produced; but much larger quantities may be 
entirely overlooked in concentrated urine. In decolo¬ 
rising urine for examination in the polarising saccharo- 
meter some sugar is always lost. Animal charcoal 
removes sugar in proportion to the amount of charcoal 
used. This sugar may be recovered by washing with 
boiling water. Two-thirds of the sugar in urine may be 
lost by Robiquet’s method of decolorising with basic 
acetate of lead and ammonia. Pettenkofer’s test for 
sugar by means of cholic or glycocholic acid and sulphuric 
acid is the most delicate known. Two-thirds of a milli¬ 
gramme may be detected in a little distilled water, and 
the presence of a small amount of urinary colouring- 
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matter does not affect the reaction. Trommer’s test with 
sulphate of copper and potash is capable of discovering 
20th of a per cent, of sugar in urine, but when very small 
quantities of sugar are in solution with muriate of 
ammonia or urea, the reduction of the oxide is not per¬ 
ceived. Briicke’s alcohol process was not found to be 
satisfactory, but his lead process furnished excellent 
results. The urine is precipitated first with neutral 
acetate of lead, then with basic acetate of lead, and 
lastly with ammonia. The ammoniacal precipitate 
contains the sugar which is extracted by treating 
the precipitate with oxalic acid, or preferably by sulphu¬ 
retted hydrogen. By Brucke’s process one-seventh 
of a grain of sugar added to 200 cubic centimetres of 
urine could be detected, and two-thirds of all the sugar 
added could be recovered. Moreover, the sugar is 
obtained free from salts, so that it can be fermented, and free 
from colour so that it may be examined by the saccha- 
rometer. The presence of sugar could be readily ascer¬ 
tained by this process in 1000 cubic centimetres of urine. 
The sugar separated by BriLcke’s process from 1000 cubic 
centimetres of the urine of a healthy man was estimated 
by the reduction test to vary from 1*4 to 2*2 grains, and in 
that of another man to vary from 2*3 to 3-0 grains. The 
sugar separated from 5000 cubic centimetres of the urine of 
one healthy man gave from 7 to 8 degrees of rotation in the 
saccharometer, and that of another healthy man from 10 
to 11 degrees. The sugar extracted from 14-000 cubic 
centimetres of healthy urine yielded by fermentation r8 
grains of carbonic acid, together with a recognisable 
quantity of alcohol. These and other experiments fully 
confirmed Briicke’s 'statement as to the habitual presence 
of sugar in healthy urine. Hence diabetes must be 
regarded as an exaggeration of a healthy state, and not 
as a distinct and peculiar condition of the system. 

Dr. Oppenheim read a paper “ On the Separation of 
Tellurium from Selenium and Sulphur,’ ’—(this will be 
given next week)—also, a paper “ On Nitro-prussule of 
Sodium as a Re-agent”—(see page 21). 

NOTICES OF BOOKS. 

The Boy's Playbook of Science. Second Edition. By J. 
H. Pepper. The Playbook of Metals. Same Author. 
London: Rout!edge, War 11c, andRoutledge, Earringdon 
Street, i860. 

Perhaps there is no public scientific lecturer whose name 
is so familiar to the present and rising generations as that 
of the author of the above-named works. His presence at 
the Polytechnic Institution, where most of us have had the 
opportunity of appreciating the animated style of his 
delivery, and the cleverness with which he selected the 
most striking experiments to illustrate his subject, was a 
tower of strength to that establishment, which, by the 
way, deserves a far greater amount of patronage than it 
receives. By him some thousands of the rising generation 
have been first made practically acquainted with the nature 
of an electrical shock, and initiated into the effects which 
a magic lantern on a large scale is capable oi producing. 
One of the first among the hundreds of engravings con¬ 
tained in the “ Boy:s Playbook of Science,” is an amusing 
representation of the modus operandi by means of which 
certain of the accessories were produced. On. one side of 
the screen sits the audience, on the other we see a man 
actively engaged in striking two sheets of metal together ; 
another is hammering a big drum, and a little imp is 
tumbling head-over-heels in his eagerness to overtake a 
cannon-ball which is rolling rapidly towards the screen. 
In the same open and undisguised manner many other of 
the experiments which have astonished and delighted 
thousands of youngsters, are revealed, so that they are 
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taught how to produce like effects. It would, however, 
convey a false idea of the contents of this book, if we 
were to allow it to be inferred that it treats merely of 
tricks and illusions ; on the contrary, it is full of informa¬ 
tion on scientific subjects of every kind. The style in 
which they are treated is as free from technical terms as 
is consistent with a clear exposition of the matter under 
consideration ; and even the most abstruse of them are 
dealt with in a way to bring them within an ordinary com¬ 
prehension. The illustrations employed are simple and 
accurate, and the anecdotes which are introduced are well 
chosen. In writing of sound, he mentions a very curious 
fact which, in these days of “mediums,” is not without 
interest. He says that there was in Paris a woman who 
could produce musical sounds by means of the muscles 
and tendons of the thigh, which could be heard distinctly 
from one end of the room to the other. That portion of 
the book which treats of steam, and the construction of 
steam-engines, is especially good ; and he seems to have 
been anxious to do justice to all concerned in the applica¬ 
tion of this power ; but we cannot help regretting that in 
the list of names, which commences with that of Hero 
of Alexandria, who flourished, as the term is, about ioo 
years B.C., he has omitted that of Papin, who, in 1707, 
launched his vessel, moved by steam, on the river Pulda, 
in the presence of the Landgrave of Hesse-Cassel, and 
shortly after set out on a voyage to London in it, but was 
stopped by the watermen on one of the German rivers, and 
himself and his vessel seized. What became of the latter 
it is impossible to say, it is only known that he could not 
recover it. All his hopes seemed to be set on reaching 
the port of London in his steamer, and, having been 
disappointed in this, he did not live long after his arrival 
in this country.1 

In reference to the application of scientific knowledge 
to the affairs of common life he mentions two instances, 
which are too interesting to be passed over in silence. It 
will be remembered that during the war in the Crimea it 
was of no unfrequent occurrence for artillerymen to be 
shot while working the guns in the batteries, from their 
eagerness to see the effect of the shell or shot they had 
just sped in the direction of Sebastopol. All remon¬ 
strances were useless ; they cared less for exposing their 
lives to the fire of the Russian riflemen than for seeing the 
damage they caused the enemy’s works. In order that 
they might gratify this propensity without risk, the Rev. 
W. Taylor invented a reflecting spy-glass, ivhich enabled 
them to see this without raising their heads above the 
parapet of the battery. rlhe arrangement of the mirrors is 
fully explained and illustrated in the work before us. The 
same gentleman also invented another form of glass for 
the purpose of enabling the gunner to aim his gun in 
safety ; and the value of the invention was so clearly 
demonstrated to Lord Panmure that he ordered several of 
them to be constructed, but, in consequence of the cessa¬ 
tion of the war, there was no opportunity of using them. 
The other instance we shall mention refers to the dis- 
covery, by means of a microscope, of the locality where 
a box was emptied of the gold it contained, and its place 
supplied with sand. On the robbery being made known, 
Piofessor Ehrenbeig, of Berlin, requested that specimens 
of the sand, at every station along the railway over which 
the box had travelled, should be forwarded to him. 
These he examined under the microscope, and compared 
with that contained in the box, and so arrived at the 
discovery of the station where the substitution had been 
effected. 

1 Writing to Leibnitz from Cassel, before starting on liis voyage hi 
said : ‘ II est important que ma nouvelle construction de bateai 
soit mise a 1 epreuve dans un port de mer comme Londrbs, ou 01 
pourra luy donner assez de profondeur pour appliquer la nouvelli 
invention qui, par le moyen du feu, rendra un ou deux hommei 
capable de faire plus d effet que plusieurs centaines de rameurs,” 

So perfect is this book in other respects, that we regret 
to have to mention inaccuracies in the spelling of names, 
and in one instance a total change of name, which ought, 
certainly, not to have appeared in a second edition. 
Thus, Canson is spelt Cansan, Allan is spelt Allen, and 
E. J. Lowe is metamorphosed into E. S. Lane. 

Ihe title of a book is supposed to convey some idea of 
its contents; therefore when we read “The Playbook of 
Metals,” we expect to find a work giving a little informa¬ 
tion as to the nature of the metals, and a great deal 
respecting the more striking instances of their application 
to engineering purposes, and so forth ; but we certainly 
do not expect to find it to be a book so complete in all its 
parts, as that which presents itself to notice under this 
title. Commencing with the mineral, coal, it gives an 
account of its formation, the districts in which it is found, 
and the mode of working it. The appearances presented 
by the coal-bearing strata, are carefully and clearly shown 
by numerous diagrams ; and the mode of boring for its 
discovery is fully explained; nor does the author fail to 
describe the principal fossils which have been, and are 
still, commonly found in the beds of this mineral. As 
he has himself descended into a large coal-mine, and 
travelled through it, he is able to give us his own ex¬ 
perience with respect to the manner in which the opera¬ 
tions are carried on, and the circumstances under which 
the hardy miner performs his part in the battle of life. 
With the Lundhill colliery explosion, by which one 
hundred and ninety persons lost their lives, and the still 
more recent Risca colliery explosion, which destroyed one 
hundred and forty-two individuals, fresh in our recollec¬ 
tion, we should have been glad if the author had turned 
his scientific and mechanical knowledge to account in 
suggesting a light which would be more effectual in the 
prevention of such accidents. The Davy lamp is objected 
to by the miners on the ground of its giving an insufficient 
light; and though the improved Davy lamp constructed 
by Simons, is not open to that objection to the same 
extent, yet we cannot agree with Mr. Pepper, that the 
miner cannot remove the wire gauze without throwing 
down the extinguisher over the flame. One of these 
lamps was shown to us when first invented, and this latter 
safeguard was especially dwelt upon ; but it was not 
difficult to see that a reckless miner—of whom there are 
only, too many—would have no great difficulty in pre¬ 
venting the extinguisher from acting while he removed 
the gauze to light his pipe, without the overseer of the 
mine being likely to discover it. 

After having disposed of the fuel so essential in the 
preparation of metals, the writer proceeds to give an 
account of the early workers in these substances. The 
principal alchemists of whom records exist are noticed in 
succession, and some very curious extracts from their 
works are given, the jargon in which they are written 
being very ingeniously interpreted. The means by which 
they performed some of their most striking experiments, 
the reading of which still astonishes many persons who 
think that, after all, these impostors must have known 
something which we modern chemists do not know, are 
explained in the simplest manner ; and, on the whole, 
very fair justice is meted out to these worthies of' the 
olden time. The extent to which metallurgists are 
indebted to their labours for information on the subject of 
smelting ores, and for designs of vessels, such as crucibles 
and so forth, is clearly shown in the quaint engravings 
copied from ancient MSS., and in the very complete sum¬ 
mary which accompanies them. It is astonishing to find 
how many of the utensils used in mining ages ago are 
still retained, almost without alteration. 

The method of separating gold from quartz and other 
substances with which it is associated, as well as of silver 
and the other metals, is described in a clear and popular 
style, as are also the various modes of performing an 
assay of the respective ores ; and the information on this, 
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as well as on other points, is brought down to the present 
date. 

There are many cautions scattered through the book, 
which though for the greater part unnecessary to experienced 
metallurgists and chemists, are yet very properly given 
when it is considered that it is professedly written for 
beginners, and among these is one founded on an example 
which may not be without its use to some among our 
readers. “ Gold is attacked by mercury, and dissolved in 
it with considerable rapidity, and the author remembers a 
case of vanity reproved in which the mercury contained in 
a mercurial trough used for certain experiments with gases 
that are soluble in water, formed the corrective agent. A 
young gentleman who had made himself conspicuous as a 
pupil in a chemical class, by wearing a very showy collec¬ 
tion of jewellery on his person, was induced by the bril¬ 
liancy and pretty appearance of the quicksilver in the open 
trough, to stir it about with his fingers, on one of which 
was a diamond ring ; no one made any remark, but at the 
end of the discourse a sudden cry was heard, ‘where’s my 
ring ? ’ The debris of this precious ornament remained 
floating and dissolving in its mercurial grave. The 
diamond alone remained perfect, and this, if the author 
remembers properly, the other mischievous pupils recom¬ 
mended should be heated red-hot in a crucible with some 
nitre, and was either burnt away or lost.” The moral of 
this anecdote is that pupils in chemistry should either 
abstain from jewellery altogether, or put it in their 
pockets before entering the laboratory. 

In concluding our notice of “ The Playbook of 
Metals,” we cannot refrain from complimenting the 
author on the extent and variety of the knowledge he has 
displayed in writing it, and on his industry in searching 
through so many old books for valuable and curious 
information. The inaccuracies in the spelling of names 
which we noticed in the first-mentioned book do not 
occur in this, except in one instance, evidently due to the 
reader, where the name of a historical personage is so 
entirely changed that it would be impossible to recognise 
for whom it was intended but for the circumstance with 
which it is associated. The engravings with which it is 
illustrated are 300 in number, it is stated, and these are 
good and highly interesting, with a few exceptions which 
might as well have been omitted. 

CORRESPONDENCE. 

Homogenesis of Forces. 

To the Editor of the Chemical News. 

Sir,—Your correspondent, “ E. M. T.” asks if steel does 
become magnetic when placed in a particular part of the 
solar spectrum ? I would refer him to any good book on 
Magnetism, where he will find an account of Mrs. Somer¬ 
ville’s experiments. 

“ E. M. T.” seems to think that I am the originator of 
the theory that all the phenomena of nature are produced 
by gravitation, motion, light, heat, electricity, and 
chemical affinity, and that these six may be produced by 
one of them, which in its turn cannot be produced ; but 
this is quite a mistake : the sole object of my letter being 
to endeavour to prove, that “if the causation of all the 
phenomena of the universe be referred to one force,” (of 
the six above mentioned) “it must be to gravitation, not 
to matter in motion;” therefore, if he has anything to 
say for or against the theory, he must say it to the pro- 
pounder of it, not to me.—I am, &c. 

George F. Rodwell. 

Chemical Notices from Foreign Sources. 

I. MINERAL CHEMISTRY. 

Preparation of Sulmitrate of Bismuth.—MM. 
Bechamp and C. St. Pierre recommend the following 

method of making subnitrate of bismuth (Montpellier 
Medical, April, i860). They first make a neutral nitrate, by 
pouring nitric acid on powdered bismuth. The crystals 
of this neutral salt are drained, and then washed with a 
mixture of 1 part of acid and 3 of water. They are then 
dissolved in as small a quantity as possible ; and the 
experiments of the authors have shown that a cubic 
centimetre of water, at 8o°, containing 10 per cent, of 
nitric acid, is sufficient to dissolve 1 gramme of the salt. 
12^ parts of water are now sufficient to precipitate a part 
of the crystallised nitrate so dissolved. The reaction is 
represented by the following formula :— 

3(Bi203,3N05,ioHO) + Aq = Bi2033N05,2(Bio03,3H0) 
+ 6N05 + 24HO + Aq. 

10 grammes of the crystallised nitrate should yield 6*3 
grammes of the subnitrate, but only two-thirds of this 
quantity are obtained. The rest of the bismuth, which 
remains in the mother liquors in the state of subnitrate, 
and not as oxide, may be precipitated by carbonate of 
ammonia. The salt precipitated by water gives, on analysis, 
i6'98 of nitric acid, and 76*8 of oxide of bismuth. That 
precipitated by ammonia contains 80 per cent, of oxide of 
bismuth. The two products differ slightly. The second, 
when too much ammonia has not been used, has an evident 
crystalline texture, a faintly acid taste, and reddens litmus. 
The first is crystallised, and is slightly soluble in water ; 
it reddens litmus strongly and has a decided acid taste. 
The authors add, that all subnitrate of bismuth should be 
rejected which is in the form of an amorphous powrder, 
is without taste, and does not act on litmus. M. 
St. Pierre recommends that, to free bismuth from arsenic, 
from 2*5 to 5 per cent, zinc should be added, and the 
whole heated strongly for an hour, a piece of charcoal 
being placed in the crucible to prevent the oxidation of the 
zinc. After this treatment the bismuth will contain neither 
arsenic nor zinc. 

lew Use for PersMljsliate of Iron.-—M. Bacco 
employs persulphate of iron instead of nitric acid in 
Bunsen’s battery, and so, it is said, has a constant power 
and no disagreeable smell. (Repertoire de Chimie pure et 
Appliquee, liv. xl p. 354, i860.) 

Meaction§ of §o«la ainl Pota§)i witk litric and 
ISyalroclsloric Acids.—The chlorides of the alkalies, 
according to Yon Baumhauer, are more easily changed into 
nitrates than the nitrates into chlorides. The reaction of 
equivalents of hydrochloric acid and nitrate of potash are 
explained by the following formula:— 

5KN06 + 5HCI = 4KN06 + IvCl + N06H + 4IICI, or 
4KN06 + 4HC1 = 3KN06 + KC1 + N0gH+3HC1. 

The reactions of equivalents of hydrochloric acid and nitrate 
of soda are as follows : — 

3NaN06+ 3HCI = 2NaN06 + NaCl + N0cH + 2HCl. 

The residue of the decomposition is the same when either 
equivalents of hydrochloric acid and nitrate of soda and 
potash, or of nitric acid and chloride of potassium and 
sodium, are taken. The same results happen if a mixture 
of hydrochloric and nitric acids is made to act on equiva¬ 
lents of potash and soda. When one equivalent of nitric 
acid, acts on several equivalents of chloride of potassium 
and sodium, the results obtained are the same: 5 equivalents 
of nitric acid give 4 equivalents of nitrate of potash, and 3 
equivalents of nitric acid give 2 of nitrate of soda. In a 
mixture of chloride of potassium and sodium the former 
is first decomposed by nitric acid, and the latter is not 
acted upon until after the total decomposition of the potash 
salt. (Repertoire de Chimie pure et Appliquee, liv. xi p. 355, 
i860.) [The entire paper will be found in the “ Yerslazen 
en Mededulingen der Koninselzke Akademie von Waten- 
Schappen,” vol. x. p. 26.] 

Preservation of Clilori«le of lime.—After 
quoting Dr, Hofmann’s account of the spontaneous 
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decomposition of chloride of lime from the Chemical News, 
vol. ii. p. 243, M. Barreswil states {Repertoire de Chimiepure 
et. Appliquee, liv. ii. p. 350) that he has found the chances of 
decomposition much lessened when the chloride has been 
submitted to great pressure. So treated, it becomes as 
compact and hard as a stone, and may be kept a long time, 
perhaps, without undergoing any change. The plan might 
be worth trying when the chloride is exported. When 
required for use it would be necessary to reduce it to 
powder again, but the author thinks the cost of this extra 
labour would be compensated for by the diminished cost 
of packing. 

II. ORGANIC CHEMISTRY. 

Crystals of I*rot«iiie in tlie Potato.—Cohn has 
observed {Journal fiir Praktische Chemie, bd. lxxx. s. 129) 
that the cortical cellules lying immediately under the 
corky envelope of the potato contained only a few starch 
granules, but have as well some transparent cubic crystals, 
which exhibit the same reactions as crystals of proteine 
compounds. The cellules seldom contain more than one 
crystal, which is in general attached to the primordial 
utricle, and is, more or less, enveloped by the liquid pro¬ 
toplasm. Dilute potash dissolves the crystals, while dilute 
acids transform them into globules, which appear to be 
coagulated. Boiling water does not alter their appearance, 
but coagulates them, and renders them insoluble in 
ammonia and acetic acid. 

LAB OK AT ORY MEMORANDA. 

Action ©f Iodine on Xui'peutiue.—I do not 
find any mention of the consequence of adding iodine to 
turpentine in chemical works. If it has not been the 
subject of observation, I think that it might be worthy of 
the same. After the lapse of a few seconds from the time 
of adding a piece of iodine to turpentine, a most violent 
bubbling commences, developing heat sufficient to inflame 
the mixture, except cooled artificially, co-existent with the 
development of heat is a disengagement of white gaseous 
vapour ; the result is, a dark-brown turbid liquid, still 
possessing the property of changing the colour of starched 
paper blue. After the mixture has been allowed to rest 
for a Week or more, the liquid becomes perfectly clear, 
having deposited a dark-brown resinoid body capable of 
being melted by heat, but not inflaming readily, not 
soluble in a fresh quantity of turpentine, neither does it 
act upon starch as the solution still does. This solution 
produces a change in a soap liniment not observable when 
a mere solution of iodine is added, causing a beautiful 
white emulsion. The exact nature of the chemical 
change will probably be the formation of hydriodic acid, 
which dissolves in the spirit, together with the disengage¬ 
ment of carbonic acid, or, on being more fully investigated, 
the decomposition may be more complex.-—James Dearden. 

$>bi a, lew Form of Iodide of Potassiiaii.— 

Although iodide of potassium when pure will endure a 
high temperature without undergoing decomposition, I 
find that when intimately mixed with about equal parts 
of ether, magnesia, silicic acid, baryta or fused boracic 
acid, and raised to a red heat in a crucible, copious fumes 
of iodine are given off, and that, if the contents of the 
crucible be afterwards dissolved in water and filtered 
(which is easy in the case of the magnesia or silicic acid), 
the liquid will contain an iodide of potassium having 
properties different from that of the ordinary iodide. The 
heat, I may as well mention, should be continued as long 
as any scent of iodine is given off’, otherwise the decom¬ 
position will not be complete. This iodide differs chiefly 
from the ordinary iodide in the amount of precipitate 
produced by acetate of lead being less owing to the 

smaller quantity of iodine contained in it; also in its 
being less easily crystallised. Bromide of potassium 
appears to undergo a similar decomposition under similar 
circumstances, as, when mixed with the above-mentioned 
substances, and subjected to heat, fumes of bromine are 
distinctly visible ; but I have not as yet either separated 
the salt or examined it.—Bernard Piffard. 

Chemical Society.—The next meeting of this Society 
will take place on Thursday, January 17, at 8 p.m., when 
there will be papers read “On the Analysis of the Saline 
Water of Purton, near Swindon, North Wilts,” by Dr. 
Noad, E.R.S., and “ On the Electrolytic Test for Arsenic,” 
by Professor Bloxam. 

ANSWERS TO CORRESPONDENTS, 

\* In publishing letters from our Correspondents we do not thereby 
adopt the views of the writers. Our intention to give both sides of a 
question will frequently oblige us to publish opinions with which we 
do not agree. 

*** All Editorial Communications are to be addressed to Mr. Crookes 

and Advertisements and Business Communications to the Publishers, 

Griffin, Bohn & Co,, at the Office, 10, Stationers’ Hall Court, 
London, E.C. 

J. Wright.—Dragon’s Blood is a gum which can be obtained at any 
large drug warehouse in London. You might perhaps experience 
difficulty in obtaining it in the country. We do not know its lowest 
market price at present, a short time ago it fetched from £5 to £14 
per cwt. according to quality. 

A Druggist.—(1), (2), (3), in our next. (4). Berthelot’s “Chimie 
Organique,” reviewed in our last. The number can be obtained of Mr. 
Nutt, 270, Strand. It is in two large volumes and costs £1. (5). The 
discount varies with every house you go to. Oertling, of Store Street, 
Bedford Square, is the best person to apply to for accurate weights. 
Either grains or grammes may be used. We prefer the former. The 
reduction of one into the other is easily effected. 

J. C. S.—(1). Salicylate of oxide of methyl is to be met with in the 
crude state in commerce under the name of Wintergreen oil (oil of 
Gauttherict procumbens). It may be obtained in the pure state by 
rectification, collecting that portion which distils at 43 50 Fahr. 

F. M.—To clean iron, immerse the plate in dilute sulphuric acid for 
four or five minutes, then well scour with bran and water; transfer to 
a mixture of dilute sulphuric and hydrochloric.acids, clean again with 
bran, and transfer to lime-water until required for use. This is the 
plan adopted by the tin plate makers. 

Crispin.—For several good receipts for making blacking, both liquid 
and paste, see Beasley’s “Druggists’ Receipt-book,” 4th Edition, Pp. 
314,315. London : J. Churchill. 

L. T. writes to ask if it is possible for a persona, of two or three-and- 
twenty, by a change of country or diet, to increase in stature. The 
only increase would be in breadth. 

A. B. P.—We have scarcely yet decided whether to report them or 
not. 

Books Received.—“ London Medical Practice ; its Sins and Short¬ 
comings.” London : Simpkiu, Marshall and Co. “ On Coal Gas,” by 
the Rev. W. R. Bowditch. London : Van Voorst. Braithwaite’s “Half- 
yearly Retrospect of Medicine.” London : Simpkin, Marshall and Co. 

THE ADULTERATION OE FOOD. 

Now ready, price 6d., by post 7d. 

TABLE (reprinted from the Chemical News, 
and Revised by the Author,) showing the more Important 

Articles of FOOD or DRINK, and the Substances employed for 
Adulterating them. Especially suitable for Museums, Schools, 
Mechanics’ and other Institutions, as well as for Private Reference. 

Chemical News Office, 10, Stationers’ Hall Court, London. 

THE ORIGINAL “DR. STEERS’ OPODELDOC.” 
26s. per dozen, usual Discount—Showcards. 

We feel it incumbent upon us to warn the Trade against buying 
an article purporting to be the genuine, and which is sold at lower 
price. The original has “ F. NEWBERY, No. 45, St. Paul’s 
Churchyard, ” on the Government Stamp. 

(Signed) 
FRANCIS NEWBERY and SONS* 

Established A,D, 1746, 
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THE ADULTERATION OF FOOD ACT. 

In another page will be found the Report of Dr. Letheby 
with respect to the working of the Adulteration of Food 
Act in the City. The number of applications which he 
has received, in his capacity of Public Analyst, to 
analyse articles of food has been only four, and of these 
four articles three were adulterated,—one specimen of 
bread being particularly bad, containing at most only 50 
per cent, of wheaten flour. We are not told that any 
action was taken on his certificate, and the offending 
baker may still be manufacturing bread of a like quality. 
The only other sample of bread analysed is certified by 
the Doctor to be of pure wheaten flour. In both cases 
the names of the bakers are given. Now, we have no 
sort of objection to this, so far as regards the fraudulent 
one ; but we would suggest that this practice is not 
advisable in the case of the supposed honest one, in the 
present state of the law, since it gives facilities to the 
rogue to obtain a certificate from an eminent analyst, to 
the effect that the goods he vends are genuine, whereas 
they may be the veriest trash in reality. All that is 
necessary to enable a man to obtain such a certificate is 
to place lialf-a-sovereign in a friend’s hand, to request 
him to purchase a loaf, or a pound of coffee, or anything 
else, at his shop, and take it to a Public Analyst to be 
analysed. Of course this specimen will be genuine, 
and the party, at the small cost of half-a-guinea, will 
have the satisfaction of seeing his name and address 
published in all, or most of the newspapers, as a vendor 
of genuine and unadulterated articles of food. Some 
may urge that it is in the interest of the public, and 
only just to the honest trader that his name should be 
published, if it were only to encourage others. To the 
latter argument v7e have only to reply, that we do not 
see the necessity for rewarding a man simply because he 
is not a rascal, every man being expected to do his duty 
as a matter of course. As regards the public, what we 
have already said with respect to the manner in which 
such a certificate can be obtained settles their interest 
in the matter. Of course, supposing the sample to be 
bought by a trusty official, it w'ould be a very different 
matter. A certificate of genuineness would, in that case, 
be a voucher to be relied upon, and it would be a benefit 
to the public to make known the place wdiere bread 
could be purchased which was not a compound of bad 
wheaten flour, rice, and alum, combined with 44 per 
cent, of water. To publish the names and addresses of 
tradesmen, however, of whom the analyst knows nothing 
beyond the fact that a person brings him samples of 
food bought at their respective shops, and which he finds 
to be genuine, can only result in the public being misled, 
if they do not think of the manner in which it was 
brought about, which the generality are pretty certain 
not to do. 

We have no sort of doubt that whatever the Act is 
capable of accomplishing Dr. Letheby will make it 
accomplish, but this will be very little indeed. rlhe 1 

more conscientiously he labours, the more conspicuous 
will its weakness and inefficiency become. Timorous in 
its character, it betrays a fear of the trading-classes 
which we firmly believe to be unnecessary; for we do 
not think that anything like a majority of the shop¬ 
keepers sell adulterated goods, and only those who do 
would object to an Act which would really protect the 
public, and, at the same time, be beneficial to all honest 
tradesmen. We pointed out many of its weak points 
when it was in its embryo state, but it was said that 
there was no hope of getting anything stronger through 
the present House of Commons. We trust, however, 
that an attempt will be made during the next Session to 
put some vitality into it,—an attempt which would have 
the better chance of success now that Dr. Letheby has 
demonstrated that the Revenue is robbed, by adultera¬ 
tion in one article alone, to the extent of about £100,000 
annually. 

SCIENTIFIC AND ANALYTICAL 
CHEMISTRY. 

On the Polyatomic Derivatives of Ammonia, 
by A. W. Hofmann, Ph.D., F.P.S. 

(1Continued from page 19.) 

That the radical Pr2H4Br may, with justice, be con 
sidered as monobrominated ethyl is fully proved by the 
two following facts :—First, when triethylphosphine 
is submitted to the action of brominated bromide of 
ethyl obtained by the action of bromine at a high tem¬ 
perature on bromide of ethyl, a brominated compound, 
absolutely identical with the one produced by the action 
of dibromide of ethylene on triethylphosphine, is 
formed. Secondly, when the bromethylated bromide is 
submitted to the action of hydrogen in the nascent 
state, the bromide of triethylphosphonium is obtained 
with all its properties,- — 

[(G2H4Br) (G2H5)3P]Br + H2 = IIBr + [(G2H5)4P]Br. 

The following series is thus established :— 

Bromide of tetrethylphosphonium, 

[(£2H4H)(£2H5)3P]Br ; 

Bromide of chlorethyl-triethylphosphonium, 

[(G2H4Cl)(G2H5)3P]Br ; 

Bromide of bromethyl-triethylphosphonium, 

[(G3H4Br)(G2H5)3P]Br ; 

Bromide of oxethyl-triethvlphosphonium, 

[G2H4HO)(G2H5)3P]Br. 

When the bromide of bromethyl-triethylphosphonium 
is acted upon by triethylphosphine, the two substances 
combine, and give rise to the formation of the same 
diphosphonium salt which is produced directly by the 
action of dibromide of ethylene on triethylphosphine,— 
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[(^H4Br)(02H^)3P]Br+ (03H5)3P= 

(£2H4)" 
(o2H5)3pr 
(e2H5)3Pj 

Br2. 

If ammonia be substituted for triethylphosphine, 
dibromide of ethylene-triethylphosphammonium is pro¬ 
duced,— 

[(D2H4Br) (G2H5)3P]Br + H3N= (w(e^]V 

Again, the ammonia may be replaced by any primary, 
secondary, or tertiary monamine, when other more or 
less complicated bodies are obtained. Instead of mon¬ 
amines, monarsines may be employed ; in this case, phos- 
pharsonium-compounds, containing at the same time 
both phosphorus and arsenic, are formed. Amongst 
others, the author has studied the following com¬ 
pounds :— 

Dibromide of ethylene-trimethyl-triethyl-diphosphonium, 

L H ^ (^2H5)3Pj 

// 

Bi 21 

Dibromide of ethylene-trimethyl-thriethyi-phosphammo* 
nium. 

^ 2 (GH3)3N 
Br 2 > 

Dibromide of ethylene-methyl-triethyl-phosphammonium 

(G HiV7^2^5)3^ ^ Br • ^2±i4; ^ Vr2, 

Dibromide of ethylene-tetrethyl-phosphammonium, 

CD,E)" (^115 
( 2±±4} (G2H5)H2N 

// 

Br 2 > 

Dibromide of ethylene-pentethyl-phosphammonium, 

T Br * ;2^ (D2h5)2hnj » 

Dibromide of ethylene-hexethyl-diarsonium, 

(^H5)3As 
Br 2 > 

Dibromide of ethylene-hexethyl-phospharsonium, 

(GoHG"^2^5)3^ 
> 3 4} (D2H5)3AsJ 

Br 2 > 

Dibromide of ethylene-hexethyl-arsammoniurn, 

(03H4) ,(G2H5)3As 
(£2h5)3n 

Bn 

What has been said with regard to the bromethyl- 
ated bromide of the phosphorus series, applies with 
equal force to the corresponding salts in the arsenic and 
nitrogen groups. 

A monatomic ammonium-salt may therefore be con¬ 
verted into a diatomic salt by introducing into the former 
a chlorinated or brominated radical, the chlorine or 
bromine of which presents a point of attack for another 
molecule of ammonia, the fixation of the ammonia giving 
rise to the formation of a diammonium-compound. On 
this principle it is evident that by the introduction of 
several molecules of chlorine or bromine into the 
monammonium, several equivalents of ammonia may be 
associated to form a very extended series of polyammo¬ 
nium compounds. 

The introduction of chlorine and bromine mav be 
conceived to take place in two different ways. In the 
fiist place, one equivalent of hydrogen in the ammonium 
salt may.be replaced by organic radicals,—ethyl, for 
instance, in which two, three, four, or five equivalents 
of. biomine are substituted for the hydrogen. On sub¬ 
mitting these bodies to the action of ammonia, two, 
three, four, or five equivalents of the latter may be fixed, 

di-, tri-, tetra-, penta-, and hex-ammonium salts being 
formed in this manner. 

[(08H8Br2)'H3N]3r + aH5N«[(C,H,)"'HB N3]'" Br 
[&S25r3)SNJ5r + 3H3_N=[(D2H2)-H12N4]- Br 
[(02H Br4)'H3NJBr + 4H3N-[(D3H) 
[(G2 Br5)'H3N]'Br + 5H3N=[(D3)' 

///// 

////// 

H15N5]'""Br 
HwN,r''' B^ 

3> 
4> 
5> 

Again, the accumulation of the bromine equivalents 
might be accomplished in a different manner. Several 
of the equivalents of hydrogen in the monammonium salt 
might be replaced by a monobrominated organic radical, 
—monobrominated ethyl for instance; under the influ¬ 
ence of ammonia, these compounds also would be trans¬ 
formed into a series of polyatomic salts. 

[(G2H4Br)2H2N]Br + 2H3N=[(a2H4)./H3 N,] 
~ ' "H “ ‘ 

/// Br 
"" Br4 
/7///Brs 

3> 
[(G3H4Br)3H N]Br + 3H3N=[(G2H4)3"H10N4] 
[(G2H4Br)4 N]Br + 4TI3N==[(G2H4)4/TIl2N5] 

The author has already obtained a series of tri¬ 
ammonium-compounds, of which the most interesting is 
diethylenetriamine. 

(G2H4)2" I N 
H5 ) iN3- 

On the Separation of Tellurium from Selenium and 
Sulphur, by A. Oppenheim, Ph.D. 

No difficulty occurs in separating tellurium from sulphur. 
In fact, although they are frequently, in nature, found 
together, combined with bismuth, they are not isomor- 
phous, and, although there is a simple relation between 
their combining numbers, there are but few analogies be¬ 
tween their compounds, none of which are found to crystal¬ 
lise in the same system. On the other hand, certain 
compounds of tellurium with chlorine, iodine, and bromine 
are quite similar to the analogous compounds of antimony ; 
both tellurium and antimony crystallise in the same 
system, and antimony precipitates tellurium from a 
solution of tellurous acid in hydrochloric acid, while 
tellurium again precipitates antimony from its per- 
chloride. The combinations of tellurium with antimony 
and with arsenic have the appearance of alloys, and 
differ in their properties entirely from sulphurets. The 
diversity of tellurium and antimony is also demonstrated 
by the existence of fully crystallised double sulphurets 
of tellurium with alkalies ; while, on the other hand, 
tellurium is not capable of replacing sulphur in sulphur 
salts. In a word, the analogies between sulphur and 
tellurium would, perhaps, not ^fave been considered 
obvious, did not selenium form a connecting-link between 
the two, offering, in many respects, great similarities 
with the former, and, in other respects, with the latter 
element. Both selenium and tellurium are precipitated 
from tellurous and selenious acids, by means of sul¬ 
phurous acid, protochloride of tin, metallic tin, and 
several other metals. The difficulties arising in the 
separation of tellurium, selenium, and sulphur consist, 
therefore, in the analogies between tellurium and 
selenium and between sulphuric and selenic acids. The 
usual way of separating selenium from tellurium is 
based upon the insolubility of seleniate of barytes. But 
the difficulties in preparing selenic and telluric acids, 
and the slight solubility of the tellurate of barytes, make 
this process a very tedious one. A mixture of seleniate 
and sulphurate of barytes are sometimes separated by 
reducing the former in a current of hydrogen and dis¬ 
solving the selenide in hydrochloric acid. I tried, 
some time ago, to found an easier method of determining 
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these elements, based upon the different way in which 
they are acted upon by cyanide of potassium.1 Sulphur 
is dissolved when fused with this compound and not 
precipitated by hydrochloric acid. Selenium—as Mr. 
Crookes was the first to observe—is likewise dissolved 
and precipitated as such by any acid. Tellurium does 
not only not form a tellurocyanide when fused with 
cyanide of potassium, but takes the place of the cyanogen 
therein, forming telluride of potassium, which dissolves 
in water, with a purple colour, and is speedily decom¬ 
posed, by the action of the air, into potash and metallic 
tellurium. This process, however, is imperfect, on 
account of a slight loss, which was first ascribed to the 
volatility of the elements at the temperature employed. 
The loss, however, occurs chiefly on the side of tellurium, 
which, of the three elements, is the least volatiious; 
and lately, while repeating the experiments, I observed 
that it was owing principally to part of the tellurium 
being oxidised and dissolved as telluriate of potash. It 
also became evident that, instead of melting the elements 
with cyanide of potassium, it sufficed to digest them 
with a solution of the salt. Sulphur and selenium are 
thus completely dissolved. A small proportion of tel¬ 
lurium forms tellurite of potash, and the rest remains in 
the metallic state. The separation of the elements was, 
therefore, conducted in the following manner:—A 
mixture of them, reduced to a fine powder, was boiled 
with a solution of cyanide of potassium in a water-bath 
for about eight hours. Tellurium was then collected on 
a filter. Selenium was precipitated in the filtrate by 
means of hydrochloric acid, and the second filtrate was 
mixed with some sulphite of soda, heated, and allowed 
to stand for twenty-four hours. The portion of tellurium 
which had been dissolved as tellurite of potash was thus 
completely precipitated. It was then added to the other 
portion collected on the filter, dried in the water-bath, 
and weighed. Selenium vras determined in a similar 
manner, whilst the quantity of sulphur present was 
indicated by the difference in weight between the 
quantities employed and obtained anew. In this manner 
results of sufficient exactitude were arrived at, as for 
instance :— 

, Grms. Grms, 
Employed. Obtained. 

Tellurium 
(as 

. i'iqo 1 
y [ as 

Tellurium . 1*172) 
Tellurous acid 0*016) 

Selenium . 0*270 . . . . 0*271 
Sulphur . 0*128 . « * « 

Grms. 
Calculated. 

1*188 

o'129 

The same method may be employed for separating 
selenium from metals not soluble in cyanide of potas¬ 
sium. But if iron, copper, or other metals are present, 
which form soluble compounds with the re-agent, partly 
precipitated by hydrochloric acid, it is necessary to 
dissolve the mixture of the elements in acids, and to add 
a quantity of sulphuret of ammonium, sufficient to 
dissolve the selenium and tellurium. They must then 
be precipitated from this solution as sulphurets, and 
treated with cyanide of potassium, after the manner 
described. When sulphuret of selenium is acted upon 
by cyanide of potassium, the selenium is first dissolved, 
and a residue of sulphur remains behind, which 
disappears but slowly. The red modification of selenium 
is dissolved more easily than the black. Selenious acid 
cannot be reduced by being boiled with cyanide of 
potassium. 

1 Journal fur PraMiscM Chmie, vol. Ixxi. 

On the Production of Ethylamine by Reactions of the 
Oxy-ethers,2 by M. Cakey Lea. 

While engaged in making a series of experiments on 
this subject I met with the paper of Juncadella {Rep. 
de Chimie pure, t. i. p. 273) and the observations of 
He Clermont {Ibid. p. 274) on the same subject. Find¬ 
ing that the subject had less novelty than I supposed, I 
merely offer here one or two of the results which I have 
obtained. 

Nitrate of ethyl, C4H50, NOg, heated in sealed tubes 
Ho 

with chloride of mercurammonium j N Cl for many 

hours in the water-bath, did not appear to react upon 
it. Kept for some time in a boiling saturated solution 
of chloride of calcium the tubes, although extremely 
thick green-glass combustion-tube of small calibre was 
used, exploded with great violence, shattering the vessel 
in which they were contained, although they had been 
wrapped in strong cloth. 

Nitrate of ethyl, heated in a sealed tube with chloride 
H ) 

of zincammonium ^ j N Cl in the water-bath, does not 

appear to act upon it. 
Nitrate of ethyl, heated in the water-bath in a sealed 

tube with carbamate of ammonia NH40, NH0C3O3 dis¬ 
solves the salt. On cooling, radiated crystals form. The 
contents of the tube evaporated to dryness with excess 
of chlorhydric acid, and then exhausted with ether, to 
which a few drops of strong alcohol have been added, 
yielded a solution which gave a chamois-coloured preci¬ 
pitate with bichloride of platinum, consisting of chloro- 
platinate of ethylamine. 

•1185 gm. substance gave *0465 metallic platinum 
corresponding to 39*25 per cent; theory requires 39*29. 

The product was but small. Probably portions re¬ 
mained undissolved by the ether. No doubt portions of 
di- and tri-ethylamine are also formed in the above re¬ 
action, in the same manner as in those of the halogen 
ethers with ammonia. 

An Account of Guy’s Hospital Well, by 
William Odling, 31. B., F.R.S. 

In 1858, it was determined to sink a deep well at Guy’s 
Hospital, which should yield a quantity of excellent 
water, sufficient to supply the entire wants of the insti¬ 
tution. The well, with its appurtenances, was planned 
and constructed by Mr. R. W. Mylne, C.E., F.R.S. It 
was commenced in the winter of 1858, and completed in 
the summer of the following year. Its total depth from 
the surface of the yard is 297! feet; its depth down to 
the chalk, 197 feet; and, consequently, its depth into 
the chalk, 100^ feet. The level of the yard is. two feet 
above Trinity high-water mark. The following table 
gives an enumeration of the principal strata gone 
through, with their respective thicknesses, in feet:—- 

• 

Made ground 
Feet. 

. . . 12 

1? Gelt « * * 1 • . . . 2 
Gravel .... . 24 

London clay . . . 63 
Red and yellow mottled clay . 24 

Blue shelly clay 7 
Red mottled clay ; . .10 
Sand and clay, with pebbles . 15 
Gray sand .... * 44 
Chalk 0 . • , , . IOOf 

297! 

» Read before the American Association for the Advancement of 
Science, at Newport, August, i860. 
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The water supplied by the well is bright and colour¬ 
less to the eye, brisk and pleasant to the taste, and has a 
marked alkaline reaction to test-paper. Its tempera¬ 
ture, when fresh from the well, was found to be 54°, 
that of the atmosphere being 65*5° F. When boiled, 
the water becomes slightly turbid, from the deposition 
of the carbonates of lime and magnesia, which the excess 
of carbonic acid, driven off by ebullition, formerly held 
in solution. When boiled down to half its bulk, the 
clear water filtered from the deposit does not afford any 
evidence of the presence of either lime or magnesia. It 
has still, however, a strong alkaline reaction, from the 
carbonate of soda which it contains. This filtered water, 
when slowly evaporated, yields a white, saline residue, 
in which crystals of chloride of sodium and sulphate and 
carbonate of soda may be readily distinguished by micro¬ 
scopic examination. The residue left by the evaporation 
of the water to dryness undergoes, when heated to 
redness, a slight charring, from the presence of a small 
proportion of organic matter, but does not evolve any 
ammoniacal vapour recognisable by delicate test-paper. 
In addition to the constituents already mentioned, the 
water was found to contain some potash-salt, minute 
quantities of phosphoric acid, iron, and alumina, and a 
scarcely-perceptible trace of nitric acid, but no ammonia. 
The specific gravity of the water at 6o° F. is 100077. 
Its total solid contents amount to 51 *69 grains per gallon. 
This residue is composed of the following constituents, 
in the quantities indicated:— 

Separate Constituents. 

Chlorine ..... 

Grains 
per 

Gallon. 

9*75 
Sulphuric acid • • • 9-24 
Carbonic acid . . 6-90 
Silicic acid • « • °79 
Lime i*47 
Magnesia • • • 1*15 
Soda • t • • I3's7 
Sodium . • • • 6-32 
Potash • • • . 0-66 
Phosphate of iron and alumina 0-05 
Organic matter • • • . 0-94 

Total by summation . • . 51-14 
Total by direct experiment . 51-69 

A sufficient amount of sodium to combine with the 
whole of the chlorine was calculated as sodium, the 
remainder as soda. The phosphate of iron and alumina 
was determined as follows :—A portion of the water was 
evaporated to dryness, and the residue, after ignition at 
a low red heat to destroy the organic matter, treated 
with an excess of hydrochloric acid. This was expelled 
by evaporation, and the dried residue heated to about 
2500, to separate the silica. The resulting mass was 
then treated with strong hydrochloric acid, and dissolved 
in hot water. A few drops of nitro-muriatic acid wTere 
next added to oxidise the iron, after which the solution 
was filtered. The filtrate was precipitated with a slight 
excess of ammonia, and the whole gently heated. After 
standing for a night, the pale ochrey precipitate was 
collected on a filter, washed, dissolved in hydrochloric 
acid, reprecipitated by ammonia, collected on a filter, 
washed, dried, ignited, and weighed. The ignited mass 
was then treated with a little carbonate of soda, to render 
it soluble, and dissolved in hydrochloric acid. Phos¬ 
phoric acid, alumina, and sesquioxide of iron were 
detected in the resulting solution. There was more than 
sufficient iron and alumina present to carry down the 
whole of the phosphoric acid. The organic matter wras 

estimated by evaporating a portion of the water to 
dryness at 250°, then igniting the residue for some time 
at a low red heat, moistening it with water, treating the 
moist mass with carbonic acid for several hours, and 
then again drying at 2500. After this restoration of the 
carbonic acid, driven off from the lime and magnesia, 
the loss on ignition was considered to be organic matter. 
This method of determination, introduced by Dr. Clark, 
though not rigidty accurate, is, I believe, the best at 
present known. The other estimations were made in 
the usual manner, and do not call for any remark. 

In the evaporated residue, the acid and basic consti¬ 
tuents of the water seem to be combined with one 
another, somewhat in the manner indicated below:— 

Combined Constituents. 
Grains 

per 

Chloride of sodium 
Gallon. 

. 16-05 

Carbonate of soda . . 12*36 

Sulphate of soda . 15-21 

Sulphate of potash . r33 
Carbonate of lime . . 2-62 

Carbonate of magnesia . 2-37 

Silica ..... 0.79 

Phosphate of iron and alumina . 0*05 

Organic matter . 0-94 

Total residue . 51-72 

It is observable, however, that the mode in which the 
different constituents are combined in the residue affords 
no information as to the mode in which they are com¬ 
bined in the water itself. It appears probable, indeed, 
that, in the water, every acid is united wTith every base, 
so as to form the greatest possible number of salts, the 
amount of each different salt formed being dependent 
conjointly upon the relative masses and affinities of its 
constituents. Even the arrangement of the different 
constituents of the residue, to form definite salts, is, to 
some extent, a conventional affair. Thus, in the above 
statement of results, the silica is placed apart, in 
accordance with ordinary custom. It was ascertained, 
however, that in the dried residue of the water, and 
still more in the considerably evaporated water, a portion 
of the silica existed in the state of silicate of soda, and, 
doubtless, the silica in the natural water was also present 
in that form. The magnesia, again, is set down as a 
mono-carbonate ; whereas, neither in the water nor the 
residue does it really exist in that state, but in the 
former as bicarbonate, and in the latter as three-fourths 
carbonate. The water is but sparingly aerated. The 
total quantity of carbonic acid in a gallon was found to 
be, as a mean of two concordant determinations, 13*98 
grains. Deducting the 6-90 grains of fixed carbonic 
acid, we have an excess of 7’08 grains, or just sufficient 
to convert the neutral carbonates into the state of bicar¬ 
bonates, so that practically the water contains no free 
carbonic acid. There were also present in a gallon of 
the water 5*49 cubic inches of nitrogen, and 0*91 cubic 
inches of oxygen gas, measured at mean temperature 
and pressure. The low ratio of the oxygen to the 
nitrogen is probably due to a portion of the originally- 
dissolved oxygen having been expended in oxidation, 
during the percolation of the water through the earth. 
The water of which the above-described analysis was 
made was taken from the well on May 16th, i860. 
Another sample was taken on July 23rd, i860. The 
total residue in this second sample was found to be, as a 
mean of two experiments, 50-84 grains,1 including 07 

1 Dr. Taylor examined the water in October, 1859, and found it to 
yield 47 grains per gallon of fixed residue. 
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grain of combustible matter. In the interval between 
the taking of the samples there had been more than 

inches of rainfall, which may possibly have had to 
do with the slight diminution in the amount of solid 
contents yielded by the water. 

In the following table, the analytical results obtained 
with Guy’s Hospital water are compared with those 
obtained with some other deep-well waters in London, 
to which allusion is about to be made:— 

Constituents.. 1. 11. in. IV. V. VT. 

Chloride of sodium 16-05 12-7 19-04 10-53 13-92 I4-30 

Carbonate of soda. 12-36 11-6 11-37 8-63 10-92 6-73 
Sulphate of soda . 15-21 24-25 20-27 1314 10-75 15-69 
Sulphate of potash J*33 — 1'33 — 2* IO 1-92 
Carbonate of lime . 2-62 6-i8 2-74 3"5° 4-14 5’39 
Carbte. of magnesia 2-37 1*08 2-07 1-50 2-98 3-20 
Silica 0-79 0-44 0-40 0-50 0-70 o-6o 
Phosphate of iron ) | 

and alumina 0-05 °'43 0-97 - traces tracestraces 
Organic matter °‘94 •—■ o-66l 

Total grs. per galln. 5i'72 56-80 58-85 37-80 45*4i 47’83 
No. I. is my analysis of Guy’s Hospital water. 
No. II. is Mr. Graham’s analysis of the water from 

Messrs. Combe and Delafield’s well in Long Acre. In 
his analysis, the phosphoric acid was considered to be in 
combination with both iron and lime; so that the 0-43 
grain, in the table, should be set down to phosphate of 
iron and lime, instead of to phosphate of iron and 
alumina. 

No. III. is Mr. Dugald Campbell’s analysis of the water 
of the Orange Street well, from which the fountains in 
Trafalgar Square are supplied. I have made a trifling- 
alteration in the arrangement of his results, so as to 
make them comparable with my own. 

No. iv. is Mr. Braude’s analysis of the water of the 
Mint. 

No. v. is my analysis of the chalk spring water, and 
No. vi. my analysis of the sand spring water, from a 

deep well at Mr. Burnett’s Distillery, in Vauxhall. 

(To be continued.) 

TECHNICAL CHEMISTRY. 

On the Alloys of Copper arid Zinc, 

by Frank H. Stoker. 

(1Continued f rom page 24.) 

This alloy readily admits of being rolled, either, hot 
or cold, and may be subjected to the operations of 
hammering or drawing without detriment, wrhile alloys 
containing only a few per cent, more copper can be 
rolled hot only when the sheets are raised to a very 
high temperature. Even then it is exceedingly difficult 
to obtain thin sheets without cracking their edges. 

On the other hand, alloys containing somewhat less 
than 60 per cent, of copper cannot well be rolled hot, 
since, when the ingots are heated, the exterior—espe¬ 
cially at the corners—is liable to become pasty before 
the centre is soft enough to admit of being rolled. 

In the preparation of the alloy of 60 per cent, of 
copper, now so extensively used for sheathing vessels, 
under the name of Muntz’s sheathing or yellow-metal, 
—also known as malleable brass,—it is the custom of 
founders to reserve a portion of the zinc which has been 

weighed out for a charge, until the alloy in their pots 
or furnace has become sufficiently hot;1 the last portions 
of zinc are then added in small pieces, a sample of the 
alloy being tested after each sucli addition. This is done 
by dipping out a small portion of the melted mass and 
pouring it into a mould ; a little ingot, five or six inches 
long by an inch or less in thickness, is thus obtained, 
which, after cooling, is broken on an anvil, and its 
fracture observed. If this does not exhibit a smooth 
and homogeneous surface, more zinc is added to the 
alloy. The accuracy with which an experienced workman 
can thus obtain the desired alloy is truly astonishing, 
the more especially since this homogeneous alloy is 
confined within very narrow limits. 

It is stated by founders that the alloy of 60 per cent, 
of copper and 40 per cent, of zinc will present almost 
precisely the same homogeneity of fracture, whether the 
test ingot prepared from it be cooled slowly, by exposure 
to the air, or rapidly, by plunging it into cold water, 
while alloys containing either more or less than 60 per 
cent, of copper are liable to assume different structures 
according as they are cooled with greater or less 
rapidity. Two ingots are, therefore, sometimes cast on 
each trial of the alloy, one of which is cooled in water 
and the other in air, for comparison. This double test 
is, however, deemed superfluous by skilful workmen. 

I may remark, in this connection, that I have repeat¬ 
edly obtained crystals, by the method of partial cooling, 
from portions of melted yellow-metal taken from the 
founder’s pots at the moment it had afforded them a 
satisfactory test. These crystals are in no wise different 
from those obtained by myself from alloys of almost 
identical composition. 

Although, as has been stated, the tendency to form 
fibres seems to have ceased at the alloy containing 60 
per cent, of copper, I cannot but think that the limit of 
its influence is less clearly defined than the “test” of 
yellow-metal founders would seem to indicate. In the 
circumstances under which this test is applied, it is 
doubtless true that no fibres are formed; but it is a 
matter of experience with manufacturers of yellow- 
metal, that the texture of the large ingots from which 
the sheets of sheathing are rolled is no longer so homo¬ 
geneous as that of the small test ingot; they affirm also 
that this texture may vary greatly, according to the 
conditions in which the ingot is allowed to cool. It is 
evident, therefore, that during the processes of hot and 
cold rolling, and of annealing, to which the alloy is 
subsequently subjected, its texture may undergo various 
changes ; while it is certain that the comparative dura¬ 
bility of the sheathing, wdien exposed to the action of 
sea-water, must in great measure depend upon its 
relative compactness. If it be open and porous, as 
would be the case if a trace of the fibrous structure were 
present, it is clear that the sheathing would soon be 
destroyed,—not only because the salt water would come 
in contact with its interior portions, but also since the 
individual crystalline fibres of the alloy would, doubtless, 
resist its action more completely than the amorphous 
matter attached to them or contained in their interstices ; 
from this a galvanic action would be produced, which 
could not fail to promote the corrosion of the alloy. 

1 The temperature to which the alloy is brought before pouring 
is considered to be a point of much importance by founders. In their 
opinion, a very inferior alloy would be formed if it were not heated 
much more strongly than would be necessary to maintain it in the 
liquid state. Compare Holley, Zur Kentniss der Moleculareigenschaften 
des Zinks, Ann. Ch. u. Pharm., xcv. 302. This subject is evidently 
connected with the phenomena of tempering described in another 
part of this memoir. 
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One of the most common complaints against yellow- 
metal arises from a tendency which some specimens of 
it exhibit to become so friable, after an exposure of 
longer or shorter duration to sea-water, that the sheets 
may readily he broken in pieces, sometimes even 
between the fingers. Attention has recently been called 
to this subject by Bobierre (Theses presentees a la 
Faculte des Sciences de Paris. “ These de Physique : 
Des Phenomenes electro-chimiques qui caracterisent 
1’Alteration, a la Mer, des Alliages employes pour doubler 
les Navires,” p. 6t. Nantes: Imp. Busseuil. 1858,) 
who would refer such cases more particularly to chemical 
conditions depending, as he thinks, upon the too great 
proportion of zinc which is used in the preparation of 
the alloy, yellow-metal, as well as to the changes of 
composition produced by hot-rolling. 

I cannot agree with this conclusion. In my own 
opinion, the other alternative which Bobierre has 
suggested, namely, peculiar arrangement of the molecules 
of which the alloy is composed, furnishes the true expla¬ 
nation of the difficulty. It is, however, possible that at 
times, when the temperature of the reverberatory, in 
•which the alloy is heated before passing to the rollers, 
is not properly regulated, zinc may be burned off from 
the exterior portions of the sheet, and that the alloy, 
richer in copper, which would thus be formed, may sub¬ 
sequently be pressed into the body of the sheet during 
the operation of rolling. An alloy destitute of homo¬ 
geneity would result from this treatment, which could 
hardly be durable in 5any event. Instances of this sort 
must nevertheless be rare, for no part of the process is 
watched by the manufacturers more scrupulously than 
this. 

It must also be borne in mind, that, of the enormous 
quantity of yellow-metal which is now used by the 
merchant vessels of Great Britain and of this country, 
—all of which is composed of 60 parts of copper and 
40 parts of zinc, and rolled hot,—only a comparatively 
small portion passes into the friable condition to wffiich 
I have alluded. 

In most cases the alteration which the sheathing 
undergoes is gradual and regular, and the portion which 
remains after the wear of several years is still malleable. 
Indeed, the absolute amount of sheathing which becomes 
friable is entirely out of proportion with the annoyance 
to which it subjects ship-owners;1 for it rarely happens, 
even in the worst instances, that more than one-third of 
the sheets upon a vessel become friable, the remainder 
being in good condition. 

The friability is, therefore, a purely accidental occur¬ 
rence, and by no means a necessary consequence either 
of hot-rolling or of the presence of 40 per cent, of zinc 
in the alloy, as has been implied by Bobierre (Theses, 
p. 77). I am strongly of opinion that it might be in 
every instance entirely obviated by methodically annealing 
or tempering the sheets of alloy in such a manner that 
no fibres could form in them, and that their structure 
should be homogeneous. 

Bobierre, in his very able thesis, to which I have 
already alluded, has urged that it would be well to 
discontinue the use of the alloy containing 60 per cent. 

1 Whenever the destruction of a portion of the sheathing requires 
hat a ship be hauled up for repairs, it is customary, since this opera- 
ion is an expensive one, to re-sheathe the vessel entirely ; for, as the 
riable sheets are interspersed among the others, and since all the 
heets are somewhat worn, it would be bad economy to attempt any 
artial repairs. Of course the owner of the vessel regards the entire 
uit of sheathing as being worn out, and forms his opinion of the 
urability of yellow-metal in accordance with this view. 

of copper, which admits of being rolled hot, and to 
substitute for it sheathing prepared from alloys contain¬ 
ing about 66 per cent, of copper, which can only be 
prepared by a most laborious process of cold rolling. It 
is true that the fibres which I have described would in 
this case probably never be encountered. Still, there are 
several important objections to the proposition of M, 
Bobierre. Not only would the method of ' 'M-rolling 
consume a much greater amount of time an* but 
it would be exceedingly difficult, if not impossible, to 
procure any alloy the composition of which could be 
maintained so nearly constant as is the case with yellow- 
metal.2 It is not probable that a test like the one applied 
to this alloy could be found anywhere else in the whole 
series. 

It is frequently stated in chemical text-books that 
yellow-metal is always prepared from “ best-selected ” 
copper, and one is led to infer that a metal of peculiar 
purity is alone used in its manufacture. This may once 
have been the case; but since the immense increase in 
the use of this alloy, it would no longer be practicable 
to obtain a sufficient quantity of copper of uniform 
character, or, indeed, of any one kind, from which to 
prepare the large quantity of sheathing which is used. 
In an establishment wffiere expense would be a secondary 
consideration, as, for example, in a Government work¬ 
shop, it might still be possible to prepare an alloy 
constantly from the same sorts of copper and of zinc, in 
which case, although the amount of zinc lost w^ould 
probably be subject to considerable variations, one might, 
nevertheless, soon be able to control the process, and to 
prepare an alloy of the composition* jnoposed by 
Bobierre, so that only trifling variations'kliould occur in 
the composition of the product. But in ordinary practice 
manufacturers are compelled to make use of the most 
varied kinds of copper, not only because the supply of 
the best sorts is limited, but particularly from the fact, 
that, owing to the competition which exists between the 
various foundries,—or, rather, by force of the laws which 
regulate supply and demand,—they are obliged to 
re-melt larger quantities of old copper sheathing,3 the 
origin of which is unknown to them, and which may 
have been originally prepared from copper of inferior 
quality. 

(To be continued.) 

The Adulteration of Food Act in the City. 

The following extracts are taken from Dr. H. Letheby’s 

“ Quarterly Report on the Sanitary Condition of the 

City of London — 

In the matter of this Act, I have had but four 
applications for analysis. These are one for milk, two 
for bread, and one for mustard. The milk was 
delivered in the ordinary way to a householder in 
Martin’s Lane, Cannon Street, and it was adulterated 
with water. One of the samples of bread was said to 
have been purchased of Mr, Negus, 158, Bishopsgate 
Street: it was adulterated with rice and alum, and con¬ 
tained about 44 per cent, of water. The other sample 

2 An alloy of constant composition might, however, possibly be 
prepared, by adding known quantities of melted copper to determined 
volumes of molten yellow-metal which had been prepared by the 
usual method. 

3 The popular notion that a better—“ more compact ”—product is 
obtained by re-melting any alloy, may also have some connection with 
this custom. 



Chemical N ey/s, ) 

Jan. 19, 1861. j 39 The Adulteration of Food Act in the City. 
was said to have been purchased of Mr. Clunie, at No. 
4, Finsbury Pavement: it was genuine bread, of good 
wheaten flour. The sample of mustard was said to 
have been obtained at Mr. Colman’s, in Cannon Street; 
it consisted of mustard meal, wheaten flour, and tur¬ 
meric; but considering that the proportion of wheaten 
flour was not excessively large, and that it is a common 
and necessary practice to dilute the meal of mustard, in 
ov'3"” : ’fit may be used as an agreeable condiment, I 
to. nou Tank that the mixture was an adulteration, and 
therefore I certified that it did not contain anything 
in j u rious. to health. 

I am very anxious that the practical working of this 
Act should be of advantage to the public, and should be 
brought fully and fairly into operation within the City. 
This, however, must be effected by the energy of the 
citizens themselves; for, however desirable it may be to 
expose the frauds and dangers of adulteration, the Act 
has not contemplated that the exposure should be 
brought about by the offices of the common informer. 
In every case, therefore, the public must initiate the 
inquiry by a fair and open purchase of the article sus¬ 
pected to be adulterated; and as far as my duties are 
concerned, as the Analyst appointed for the City, I 
shall endeavour so to conduct every analytical investi¬ 
gation, as, on the one hand to expose fraud, and on the 
other to protect the interests of the honest dealer. 
"Whether it may be thought desirable, hereafter, to un¬ 
dertake an extensive series of systematic examinations 
of the various articles of food and drink, for the purpose 
of exposing the fraudulent practices of trade, is a matter 
that will require serious consideration. At present, 
however, the effectual working of the Act must rest 
entirely with the public ; and with the view of indica¬ 
ting the right mode of proceeding, I have reproduced in 
the Appendix an abstract from my recent report, on the 
practical working of the Act. 

Of the many classes of adulteration that deserve 
attention, there are none so serious in their consequences 
as those which affect the stamina and health of the 
people. The adulteration of bread, for example, with 
materials that lessen its nutritive value, is not merely a 
fraud on the pocket, but is also a fraud on the constitu¬ 
tion of the consumer ; for that which diminishes the 
flesh-forming constituents of so important an article of 
diet, must necessarily be a means of impairing the 
growth of the animal fabric, and of weakening the 
force of labour. 

In some cases of adulteration, the practice of it has a 
far more extensive relation to the affairs of the commu¬ 
nity than at first sight appears. To take the sophisti¬ 
cation of beer and porter as an instance : it is well 
known that the publicans, almost without exception, 
reduce their liquors with water after they are received 
from the brewer. The proportion in which this is added 
to the beer at the better class of houses is nine gallons 
per puncheon, and in second-rate establishments the 
quantity of water is doubled. This must be compen¬ 
sated for by the addition of ingredients which give the 
appearance of strength, and a mixture is openly sold for 
this purpose. The composition of it varies in different 
cases ; for each expert has his own particular nostrum. 
The chief ingredients, however, are a saccharine body, 
as foots and liquorice to sweeten it; a bitter principle, 
as gentian, quassia, sumach, and terra japonica, to give 
astringency ; a thickening material, as linseed, to give 
body ; a colouring matter, as burnt sugar, to darken it; 
cocculus indicus, to give a false strength; and common 
salt, capsicum, copperas, and Dantzic spruce to produce 

a head, as well as to impart certain refinements of 
flavour. In the case of ale, its apparent strength is 
restored with bitters and sugar-candy. Now, apart 
from the question of how much injury is done to the 
health of the consumer by this practice, or how large is 
the fraud on the pocket of the purchaser, it is a matter 
of interest to know what is the effect of it on the 
revenue. There are, I believe, about 6200 publicans 
and beer retailers in this metropolis. Supposing that 
each, on an average, has a sale for only six barrels of 
beer and porter per week, and that the degree of dilu¬ 
tion is but to the extent of five gallons of water per 
barrel, in the aggregate there would have been used 
186,000 gallons of water per week. This, if properly 
and honestly brewed into beer, would have required 
about 1722 quarters of malt; and as each quarter of 
malt pays a duty of 22s. 6d. to the revenue, there is a 
fraud of rather more than £1937 sterling per week, or 
nearly £100,800 per annum. In like manner almost 
every such fraudulent practice of trade has a wider 
relationship to the public interests than the mere act 
itself would imply, I will not, however, pursue this 
further at present; and, in leaving it, I venture to 
express a hope, that as the public interests are so largely 
concerned in the general application of this Act of Par¬ 
liament, its execution will be faithful and vigorous. 

Al»@tract ©f tlse M©poi*t ©ia tiie ^Practical 

WosvSiiiig* ©f tiie Act.—According to the provisions 
of the Act it is necessary that the different states of 
the investigation shall be conducted in a systematic 
manner. 

First. In respect of the Purchasing of the Article.—In 
all cases the purchaser of an article suspected to be adulte¬ 
rated, shall, directly he has purchased it, and before he 
removes it from the shop, give notice to the dealer, or 
the person serving him, that he intends to have the 
article analysed ; so that the dealer may have the oppor¬ 
tunity of accompanying the purchaser to the analyst, or 
of securing the article in such a manner as to prevent 
it from being tampered with. This will be necessary, in 
order that proof may be furnished of the identity of the 
article examined. 

Second. As regards the Analysis.—Wherever an 
analyst is appointed, any purchaser of an article of food or 
drink, shall be entitled, on payment to the analyst of a 
sum not less than two shillings and sixpence, nor more 
than ten shillings and sixpence, to have the article 
analysed, and to receive from him a certificate of the 
result thereof. Considering, however, that it is not easy 
or practicable to draw up a scale of charges for the 
various kinds of investigations contemplated by the 
Act, and that the fee named will rarely cover the 
expenses of the analysis, it will, I think, be expedient 
to fix an uniform charge, intermediate in the scale, say 
five shillings, for each analysis. This will prevent a 
great deal of complexity, and will, at the same time, 
show that the object of the charge is not to cover the 
expenses of the inquiry, but rather to guard the dealer 
against unnecessary annoyance and groundless com¬ 
plaint. The poor, however, who are the chief sufferers 
from adulteration, will, I fear, be unable to pay the fee 
named; and, unless something be done to assist them in 
the matter, they will be shut out, most completely, from 
the benefits of the Act. I would suggest, therefore, 
that you give to the analyst a discretionary power to 
conduct such inquiries for the poor without fee. It is 
necessary, however, that a complaint should first come 
to him from a poor person, and the complainant should 
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be entitled to leave with the analyst a sample of the 
suspected article, together with the name and address of 
the dealer; and if, in the judgment of the analyst, the 
matter is sufficiently serious to demand inquiry, he shall 
be at liberty to instruct the inspector to purchase a 
sample of the suspected article at the place named, and 
then to submit it to analysis free of charge. 

Lastly. In respect of the Certificate.—I place before 
you the form of certificate, which, with your sanction, 
I will use. It is constructed so as to indicate the object 
of the inquiry, and to express the result of the analysis. 
It also expresses the opinion of the analyst—whether 
the article is adulterated or not, and whether the article 
is so adulterated as to be injurious to health. These 
indeed are the several points to which the Act has 
directed attention ; and in giving expression to them, it 
is necessary on the one hand to be very explicit, so as to 
expose fraud, and on the other not so emphatic as to 
furnish a puff for the rivalries of trade. 

PHARMACY, TOXICOLOGY, &c. 

Remarks on Polygalic Acid, by William Procter, Pun’ 

Among the questions proposed last year for investiga" 
tion, the following was accepted by me:— 

“ What is the most eligible process for obtaining 
polygalic acid from senega ? In what proportion does 
it exist in that root? And what are the forms for 
prescribing it as substitutes for the preparations of 
seneka ? ” 

Seneka snake-root, as one of the most efficient 
American contributions to the “ Materia Medica,” early- 
attracted the attention of European pharmaceutists and 
chemists, and at least half-a-dozen analyses of it had 
been published more than twenty years ago, when it 
was very fully investigated by Quevenne,1 in his inaugural 
essay sustained at the School of Pharmacy, at Paris. 

According to this analysis, the constituents of seneka 
are as follows, viz.:— 

Inorganic. 

Carbonate, phosphate, and 
sulphate of potassa. 

Chloride of potassium. 
Carbonate, sulphate, and 

phosphate of lime. 
Alumina, magnesia, silica, 

and iron. 

Organic 

Polygalic acid. 
Virgineic acid. 
Pectic acid. 
Tannic acid. 
Bitter yellow colouring 

matter. 
Gum, albumen, &c. 
Cerin, and fixed oil. 

Polygalic acid, so called by Quevenne, was previously 
made known, in a less pure state, as senegin, by Gehlin. 
It is the active constituent of the root, although some 
influence may be due to the virgineic acid and colouring 
principle. It may also be noticed that both Dulong and 
Foenuille found malic acid in this root, united with 
lime and potassa. 

It may not be out of place to state the characteristics 
of this substance, as it is certainly deserving of a better 
destiny than has thus far been accorded to it. Polygalic 
acid is a white, amorphous powder, without any tendency 
to crystallise, and is unalterable in the air. It is 
inodorous when pure, but is apt to retain traces of 
virgineic acid. Its taste, at first but slight, soon becomes 
pungent and acrid, and produces a painful constriction 
of the throat. When its dust is inhaled through the 
nostrils, irritation and violent sneezing occur. It is not 

i Journ. de Pharm., 1836, p, 449. 

volatile; when burnt in a tube it affords no nitrogen, 
and is wholly combustible. Polygalic dissolves slowly in 
cold water, but readily in hot water, forming a solution 
which reddens litmus-paper, and froths strongly by 
agitation. It in soluble in boiling alcohol, but the larger 
part separates on cooling. It is soluble in diluted alcohol, 
but the solution has a tendency to deposit it on standing. 
It is absolutely insoluble in ether, and in acetic ether, 
the fixed and volatile oils. It is soluble in alkaline 
solutions, with the production of a greenish-yellow 
coloration. It is precipitated in its free state by sub¬ 
acetate of lead, and proto-nitrate of mercury, but by no 
other salts ; various salts throw it down from solution 
when it is combined with an excess of potassa or soda. 
When heated with nitric acid it affords oxalic and picric 
acids, and sulphuric acid decomposes it with a rose and 
violet colour. The acid character of this substance is so 
slight that it will not decompose the carbonates, yet it 
forms amorphous salts, with alkaline and metallic bases. 
Quevenne suspected a close relationship between poly¬ 
galic acid and saponin. More recently,2 M. Bolley has 
resumed the inquiry, and believes that both saponin and 
polygalic acid, are glucosides, like salicin, resolved by 
hydrochloric acid into sugar and their derivative body 
sapogenin, and that their formula is the same. 

Preparation of IPolygalic Acid.—The particular 
object of this paper is the preparation and administra¬ 
tion of this substance. The original process of Quevenne 
required precipitation by acetate of lead, and the action 
of sulphuretted hydrogen; but he afterwards greatly 
simplified the process, but retained some complications 
not necessary to obtain the acid sufficiently pure for 
medicinal use. The following process I have tried several 
times ; and it has the merit of great simplicity 

Take of senega, in powder (50 meshes to the inch) 
10,000 grains; alcohol, ether, and water, of each a sufficient 
quantity. Moisten the senega with half-a-pint of a 
mixture of two parts of alcohol and one part of wrater, 
pack it in a large glass funnel; cover the surface with 
a piece of muslin, or paper, and pour on the same liquid 
until three pints have slowly passed by drops, or until 
the root is nearly 'exhausted. Evaporate this tincture 
to 12 fluid ounces, which removes nearly the whole of 
the alcohol, and then agitate it with repeated portions 
of ether, until the latter ceases to acquire colour, decant¬ 
ing each portion before adding the next, which requires 
about a pint and a-half. The syrupy liquid is now mixed 
with a pint and a-half of strong alcohol, and a half-a- 
pint of ether, well agitated several times, and set aside 
to repose. The polygalic acid being nearly insoluble in 
this menstruum, precipitates as a bulky, light, fawn- 
coloured precipitate. If on adding a small portion of 
the clear liquid to a similar mixture of ether and alcohol, 
no precipitate occurs, the w’hole of the polygalic acid 
capable of being thus thrown down has been separated. 
The supernatant liquid is now carefully decanted from 
the precipitate, which is thrown on to a filter and care¬ 
fully washed with a mixture of twTo parts of alcohol and 
one of ether, till the adhering coloured liquid has all 
been displaced. The filter is then spread on an absorbent 
surface of paper, pressed strongly, the mass broken into 
small fragments, dried, and powdered. The resulting 
powder weighs 550 grains, 5^ per cent, of the weight of 
the senega; making allowance for wastage, senega may 
be said to contain -J^th of its weight of this substance, 
and, consequently, 30 grains will equal an ounce of the 
root. 

2 Annal. der Chemie, and Amer. Journ. of Pliarm., vol. xxvii. p. 43. 
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In this state polygalic acid is not pure, but is suffi¬ 
ciently so for all medical purposes. It retains traces of 
colouring matter, and of some substances which are 
separated by the ether, but in very small amount. By 
re-dissolving it in hot water, and precipitating with the 
mixture of ether and alcohol, and afterwards dissolving 
it in hot alcohol, with animal charcoal, and filtering hot, 
it is obtained quite white. 

The ethereal washing liquids first obtained were 
evaporated till no ether remained. The residue consisted 
of a dark amber-coloured fixed oil, admixed with crystals 
of virgineic acid, which formed a crust on its surface, 
and a dense aqueous solution of the same acid, which 
strongly affected litmus-paper. 

The liquid from which the polygalic acid precipitated 
was allowed to stand a month, wffien the sides and bottom 
of the vessel were spangled with a crystalline matter, in 
small quantit}r. This substance, is soluble in water, 
when heated; less soluble in alcohol; gritty between 
the teeth; has no taste of senega; fuses by heat, 
blackens, and is almost entirely consumed. Concentrated 
S03 dissolves it with heat without the evolution of either 
ammonia or HC1. Its aqueous solution is not precipi¬ 
tated by either chloride of barium or nitrate of silver. 
A crystal placed on moistened litmus-paper produced a 
reddish spot. It is possible that this substance is an 
acid salt of malic or some analogous acid. The small 
quantity of ash it leaves is alkaline. The investigation 
was not pushed further. 

The liquid, from which the crystals deposited, by 
evaporation, yielded an extract tasting strongly of 
senega. 

As regards the pharmaceutical applications of poly- 
.galic acid, several experiments were made :— 

1. Five grains of the acid in a fluid ounce of water, 
kept in a vial for two months, acquired a fetid odour, 
whilst a portion of matter precipitated, yet the taste of 
the solution was strongly that of senega. 

2. Five grains of the acid were dissolved in an ounce 
of cold water, with five grains of bicarbonate of potassa, 
and kept the same length of time. This solution also 
spoiled, but retained its senega taste. 

The best form of prescribing polygalic acid, in liquid 
form, is with syrup of gum arabic, to blunt its acrimony. 
It is necessary to dissolve it in a little hot water, and 
add it warm to the syrup of gum, and mix them. It 
may also be added to syrup of ipecacuanha, to increase 
its expectorant power. But the form best adapted to 
administer this principle is in pills and powders. In 
doses of one or two graius (which represent 15 to 30 
grains of senega), the full effect of a tablespoonful and 
a fluid ounce of decoction of senega is obtained. Where 
a more gentle effect is desired, the dose must, of course 
be greatly reduced,—to or \ of a grain,—and can be 
associated with ipecacuanha, tartar emetic, and other 
medicine with which senega is given. When the form 
of powders is adopted, a mixture of powdered gum and 
sugar should always be added, to blunt the acrimony of 
the polygalic acid. Sugar of milk triturated with the 
acid, in the proportion of one grain to nine grains, is an 
eligible form for use. 

In cough mixtures, when not contra-indicated or 
incompatible, the addition of an equal weight of bicar¬ 
bonate of potassa facilitates its solution. It is not 
advisable to keep a permanent liquid preparation of 
polygalic acid, leaving that form for the officinal syrup, 
but it undoubtedly offers an admirable means of using 
senega in the forms above indicated, when the physician 
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can regulate the dose and associate it with other remedies 
in the nicest manner.—Proceedings of the American 
Pharm. Association, 1859. 

Lead in the Calcareous Deposits of Kettles, 
by Henry Osborn, M.D. 

In making an examination of water for the presence of 
lead, it is seldom requisite to reduce the water by evapo¬ 
ration, but simply to test it by means of the ordinary 
tests, and should there be no indication of lead, we infer 
that the water is free from the poison. Whenever water 
is capable of acting upon lead, we generally find the 
earthy matter, which is held in solution, so small that no 
concretion takes place in the kettles or boilers ; and the 
carbonic acid, which the water contains, exists in a free 
state, or nearly so. Until a very recent period I was 
induced to believe that whenever the carbonic acid held 
carbonate of lime in solution it was incapable of taking 
up the lead. I was aware, however, of the liability of 
such water to corrode the metal into holes, even when a 
sufficiency of sulphates, &c., were present to act as 
protecting agents. In carrying my investigations a 
step further, I found, by evaporating to dryness one 
gallon of water (which, on previously testing, did not 
appear to contain lead) and analysing the residue, a 
small quantity of lead was present. I then, on examining 
the calcareous deposits taken from a number of kettles 
and boilers, by treating the earthy matter with acetic 
acid, and found an appreciable quantity of carbonate of 
lead to exist in a few grains of the crust. The proportion, 
however, varied in different samples, owing to the length 
of the one-inch leaden pipes which transmitted the water 
from the main, and the length of time in which the 
water is permitted to rest in contact with the lead. The 
next point was to determine whether this accumulation 
of carbonate of lead, combined writh carbonate of lime, 
organic matter, &c., was liable to be re-dissolved by 
boiling water in the encrusted kettles; but I failed to 
prove that the lead was re-dissolved, on applying the 
tests, without concentration. Hence, we may conclude 
that there is but little risk of being poisoned by such 
accumulations, though it is advisable to avoid the insoluble 
lead as much as possible, because the particles of the 
crustaceous matter may become detached by ebullition 
and suspended by the water. It is evident, then, that 
water may take up so small a quantity of lead as to 
escape detection by our most delicate colour-tests prior 
to evaporation ; but, by boiling such water, the carbonic 
acid escapes, and minute quantities of carbonate of lead 
are daily thrown down, and may thus accumulate to a 
considerable extent. 

The house in which I now reside is supplied with 
water from two sources,—one from a pump, and the 
other from the town water-works. The former is most 
delicious water, containing but a very small quantity of 
solid contents, and leaving no deposit in the kettles. Its 
free carbonic acid and purity, however, render it capable 
of forming carbonate of lead; and, if I were to permit 
its use for domestic purposes, my constitution would 
soon succumb to its enervating influence. The latter 
water, supplied from the town, is the water which yields 
the deposit now under consideration; but, as it passes 
through a small iron tube from the main, instead of 
lead, I find no insoluble carbonate of lead in the concrete 
matter in the kettles. Whilst engaged in making this 
investigation, my attention was drawn to a singular and 
simple method of preventing the incrustation from taking 

Lead in the Calcareous Deposits of Kettles, 



42 Dr. Faraday's Third Lecture : History of a Candle. 

place. I was informed that a schoolboy’s marble, when 
placed in a kettle, would prevent the crust from forming, 
and the interior of the vessels never required cleansing. 
Being unable to account for the action of a marble 
in preventing such a formation, I was referred to a 
person who had kept a marble in her tea-kettle for 
five years. On inspection, I found a very little deposit, 
except in the spout of the vessel, which part only was 
thickly encrusted. On examining the marble, I found 
that it had increased in size, but the surface of it was 
perfectly smooth, and so hard that I could scarcely scrape 
it with a knife; but when cut it presented fine concen¬ 
tric layers, resembling the most compact calculus. When 
split asunder the marble was found in the centre, mea¬ 
suring three-quarters of an inch in diameter, and the 
concrete matter enclosing it, only one-eighth of an inch 
in thickness, which had been about five years forming. 
The interesting part of this formation is the resemblance 
which it bears to a calculus, and shows that an artificial 
calculus may be formed in a tea-kettle as well as in the 
bladder of the human body, though not composed of 
the same constituents.—Medical Times. 

A Means of Detecting the Presence of Castor-oil in the 
Volatile Oils, by Harry Napier Draper, F. C.S.L. 

As a general rule, the volatile oils which are employed 
in pharmacy and perfumery are, at least in our markets, 
to be obtained pure; but it does occasionally happen 
that they are sophisticated with some fluid of low price. 
Turpentine of wood, alcohol, and the fixed oils are the 
most common adulterants. It is a very simple matter 
to detect alcohol, and the admixture of turpentine so 
much deteriorates the proper odour of the oil that but 
slight experience is required for its recognition. The 
insolubility of nearly all the fixed oils in alcohol, and 
the consequent facility of ascertaining their presence by 
simple treatment of the suspected sample with this 
re-agent is so well known, that this mode of adultera¬ 
tion is seldom attempted. Castor-oil forms, however, an 
exception to the general behaviour of this class of bodies 
in this respect. Soluble not only in alcohol, but in all 
menstrua which dissolve the volatile oils, its recognition 
by the means just pointed out would be impracticable, 
and its miscibility with alcohol can even be taken 
advantage of to introduce the latter into the volatile oil 
in such proportion as to imitate the natural fluidity of a 
pure specimen. Having recently had occasion to 
examine an oil which was suspected to be adulterated 
in this manner, it occurred to me that the reaction by 
which ricinus oil when treated with nitric acid gives 
rise to cenanthylic acid (C14H1303-r HO) might be taken 
advantage of for its detection. 

This body is a product of the oxidation of the castor- 
oil, and is formed when the warm oil is treated with an 
excess of nitric acid. A violent action ensues during 
which much nitrous acid is disengaged, and there is 
found floating in the acid liquid, when the residue is 
mixed with water, a soft, unctuous mass, which is, I 
believe, the palmine of.Boudet, accompanied by fatty 
acids. If the acid liquid be now neutralised with car¬ 
bonate of soda, so as to entirely remove the odour of 
nitrous acid, the smell of the cenanthylic acid can be 
most clearly recognised. It is upon this fact that I have 
based the method of detecting the presence of castor- 
oil which is now to be described. The modus operandi 
is as follows :—Twenty drops of the suspected oil are 
placed in a porcelain capsule, and heated on a sand- 

bath until the odour of the oil is no longer perceived. 
To the residue—if there be any—add five or six drops 
of nitric acid, and as soon as the action has subsided, 
dilute with a solution of carbonate of soda. If castor- 
oil be present, the odour of the cenanthylic acid will 
now be at once perceived, and once smelled, is not likely 
to be mistaken for any other. As, however, it can 
hardly be compared to any other familiar odour, any 
one who has occasion to use this test will do well to 
make the experiment with castor-oil alone, and to 
acquaint himself with the peculiar smell. 

In this way I have been able to detect the admixture 
of five per cent, of castor-oil in volatile oils, and have 
no doubt even a much smaller proportion could be 
recognised.—Dublin Medical Press. 

PROCEEDINGS OP SOCIETIES. 

BOYAL INSTITUTION OF GREAT BRITAIN. 

A Course of Six Lectures'1 (adapted to a Juvenile Auditory), on 
the Chemical History of a Candle; by M. Faraday, 
H.C.L., F.R.S., dullerian Professor of Chemistry, P.I., 
Foreign Associate of the Academy of Sciences, Paris, 

Lecture III. (Jan. 1, 1861.) 

Products : Water from the Combustion—Nature of Water— 
A Compound—Hydrogen, 

I dare say you w'ell remember that when we parted we had 
just mentioned the word “ products” from the candle. For 
when a candle burns we found we were able, by nice adjust¬ 
ment, to get various products from it. There was one sub¬ 
stance which was not obtained when the candle was burning 
properly, which was charcoal or smoke, and there was some 
other-substance that went upwards from the flame which did 
not appear as smoke, but took some other form and made 
part of that general current which, ascending from the 
candle upwards, becomes invisible and escapes. There were 
also other products to mention. You remember that in that 
rising current having its origin at the candle, we found that 
a part was condensible against a cold spoon, or against a 
clean plate, or any other cold thing, and part was inconden¬ 
sible. 

We will first take the condensible part and examine it, 
and, strange to say, we find that that part of the product is 
just water—nothing but water. I last time spoke of it 
incidentally, merely saying that water was produced among 
the condensible products of the candle; but, to-day, I wish 
to draw your attention to water that we may examine it 
carefully, especially in relation to this subject, and also with 
respect to its general existence on the surface of the globe. 

Now, having previously arranged an experiment for the 
purpose of condensing water from the products of the candle, 
my next point will be to show you this water; and perhaps 
one of the best means that I can adopt for showing its 
presence to so many at once, is to exhibit a very visible action 
of water, and then to apply that test to what is collected as 
a drop at the bottom of that vessel. I have here a chemical 
substance, discovered by Sir Humphry Davy, which has a 
very energetic action upon water, which I shall use as a test 
of the presence of water. If I take a little piece of it—it is 
called potassium, as coming from potash—if I take a little 
piece of it, and throw it in that basin, you see how it shows 
the presence of water by lighting up and floating about, * 
burning. I am now going to take away the candle which 
has been burning underneath the vessel containing ice and 
salt, and you see a drop of water—a condensed product of the 
candle — hanging from the under surface of the dish. I 
will show you that potassium has the same action upon it as 
upon the water in that basin in the experiment we have just 
tried. See ! it takes fire and burns in just the same manner. 
I will take another drop upon this glass slab, and when I 
put the potassium on to it you see at once, from its taking 

1 Reported verbatim by special permission. 
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fire, that there is water present. Now, that water was pro¬ 
duced hy the candle. In the same manner, if I put this spirit- 

lamp under that jar, you will soon see the latter become 
damp from the dew which is deposited upon it—that dew 
being the result of combustion; and I have no doubt you 
will shortly see, by the drops of water which fall upon the 
paper below, that there is a good deal of water produced from 
the combustion of the lamp. I will let it remain, and you 
pan afterwards see how much water has been collected. So, 
if I take a gas-lamp, and put any cooling arrangement over 
it, I shall get water,—water being likewise produced from 
the combustion of gas. Here, in this bottle, is a quantity of 
water — perfectly pure, distilled water, produced from the 
combustion of a gas-lamp—in no point different from the 
water that you distill from the river, or ocean, or spring, but 
exactly the same thing. Water is one individual thing, it 
never changes. We can add to it by careful adjustment, for a 
little while, or we can take it apart and get other things from 
it, but water, as water, remains always the same, either in a 
solid, liquid, or fluid state. Here again [holding another 
bottle] is some water produced by the combustion of an oil- 
lamp. A pint of oil, when burnt fairly and properly, pro¬ 
duces rather more than a pint of water. Here, again, is 
some water, produced by a rather long experiment, from a 
wax candle. And so we can go on with almost all combus¬ 
tible substances, and find that if they burn with a flame, as 
a candle, they produce water. You may make these experi¬ 
ments yourselves; the head of a poker is a very good thing 
to try with, and if it remains cold long enough over the 
candle, you may get water condensed in drops on it; or a 
spoon, or ladle, or anything else may be used, provided it be 
clean, and can carry off the heat, and so condense the water. 

And now—to go into the history of this wonderful produc¬ 
tion of water from combustibles, and by combustion,—I 
must first of all tell you that this water may exist in different 
conditions, and although you may now be acquainted with 
all its forms, they still require us to give a little attention to 
them for the present; so that we may perceive how the 
water, whilst it goes through its Protean changes, is entirely 
and absolutely the same thing, whether it is produced from a 
candle by combustion, or from the rivers or ocean. 

First of all, water when at the coldest is ice. Now, we 
philosophers,—I hope that I may class you and myself 
together in this case,—speak of water as water, whether it 
be in_ its solid, or liquid, or gaseous state—we speak of it 
chemically as water. Water is a thing compounded of 
two substances, one of which we have derived from the 
candle; and the other, which we shall find elsewhere. 
Water may occur as ice ; and you have had most excellent 
opportunities lately of seeing this. Ice changes back into 
water; and on our last Sabbath we had a strong instance of 
this change, by the sad catastrophe which occurred in our 
own house, as well as in the houses of many of you. Ice 
changes back into water when the temperature is raised: 
water also changes into steam when it is warmed enough. The 
water which we have here before us as ice, is in its densest 
state, and although it changes in weighty in condition, in 
form, and in many other qualities, it still is water; and 
whether we alter it into ice by cooling, or whether we change 
it into steam by heat, it increases in volume,—in the one case 
very strangely and powerfully, and in the other case very 

largely, and strangely, and wonderfully. For instance, I 
will now take this tin cylinder, and pour a little water into 
it, and seeing how much water I pour in, you may easily esti¬ 
mate for yourselves how high it will rise in the vessel: it will 
cover the bottom about two inches. I am now about to con¬ 
vert the water into steam, for the purpose of showing to you 
the different volumes which water occupies in its different 
states of water and steam. 

Let us now take the case of water changing into ice; we can 
effect that by cooling it in a mixture of salt and pounded ice, 
—and I shall do so to show you the expansion of water into 
a thing of larger bulk when it is so changed. These bottles 
[holding one] are made of strong cast-iron, very strong 
and very thick—I suppose they are the third of an inch 
in thickness; they are very carefully filled with water, so as 
to exclude all air, and then they are screwed down tight. 
We shall see that when we freeze the water in these iron 
vessels, they will not be able to hold the ice, and the expan¬ 
sion within them will break them in pieces as these [pointing 
to some fragments] are broken, which have been bottles of 
exactly the same kind. I am about to put these two bottles 
into that mixture of ice and salt, for the purpose of showing 
that when water becomes ice, it changes in volume in this 
extraordinary way. 

In the meantime look at the change which has taken place 
in the water to which we have applied heat; it is losing its 
fluid state. You may tell this by two or three circumstances. 
I have covered this glass flask—in which water is boiling— 
over with a watch-glass. Do you see what happens? It 
rattles away like a valve chattering, because the steam rising 
from the boiling water sends the valve up and down, and 
forces itself out, and so makes it clatter. You can very easily 
perceive that that flask is quite full of steam, or else it would 
not force its way out. You see also that the flask contains a 
substance very much larger than the water, for it fills the 
whole of the flask over and over again, and there it is blowing 
away into the air; and yet you cannot observe any great 
change in the bulk of the water, which shows you that its 
change of bulk is very great when it becomes steam. 

I have put our iron bottles containing water into this 
freezing mixture that you may see what happens. No com¬ 
munication will take"place, you observe, between the water in 
the bottles and the ice in the outer vessel. But there will be a 
conveyance of heat from the one to the other, and if we are 
successful—we are making our experiment in very great haste 
—I expect you will by-and-by, so soon as the cold has taken 
possession of the bottles and their contents, hear a pop on 
the occasion of the bursting of the one bottle or the other, 
and, when we come to examine the bottles, we shall find their 
contents masses of ice partly enclosed by the covering of 
iron which is too small for them, because the ice is larger in 
bulk than the water. You know very well that ice floats 
upon water; if a boy falls through a hole into the water, he 
tries to get on the ice again to float him up. Why does the 
ice float ? Think of that, and philosophise. Because the ice 
is larger than the quantity of water which can produce it, 
and therefore the ice weighs the lightest and the water is the 
heaviest. 

To return now to the action of heat on water. See what 
a stream of vapour is issuing from this tin vessel. You 
observe, we must have made it quite full of steam to have it 
sent out in that great quantity. And now, as we can convert 
the water into steam by heat, we convert it back into liquid 
water by the application of cold. And if we take a glass, or 
any other cold thing, and hold it over this steam, see how 
soon it gets damp with water; it will condense it until the 
glass is warm—it condenses the water which is now running 
down the sides of it. I have here another experiment to show 
the condensation of water from a vaporous state back into a 
liquid state, in the same way as the vapour, one of the 
products of the candle, was condensed against the bottom of 
the dish and obtained in the form of water; and to show you 
how truly and thoroughly these changes take place, I shall 
take this tin flask, which is now full of steam, and I shall 
close the top. We shall see what takes place when we cause 
this water or steam to return back to the fluid state by pour¬ 
ing some cold water on the outside. [The_Lecturer poured 
the cold water over the vessel, when it immediately col¬ 
lapsed.] You see what has happened. If I had closed the 
stopper and still kept the heat applied to it, it would have 
burst the vessel; yet, when then the steam returns to 
water, the vessel collapses, there being a vacuum produced 
inside by the condensation of the steam. I show you these 
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changes for the purpose of pointing out that in all these 
occurrences there is nothing that changes the water into 

another thing; it still remains water, and so the vessel is 
obliged to give way and is blown inwards, as in the other 
case, by the further application of heat, it would have been 
"blown outwards. 

And what do you think the bulk of that water is when it 
assumes the,vaporous condition ? You see that cube [pointing]; 

it is a cubic foot. There, by its side is a cubic inch: it is 
square, exactly the same shape as the cubic foot, and that 
bulk of water [the cubic inch] will make that bulk [the 
cubic foot] of steam, and the application of cold will contract 
that large quantity of steam into that small quantity of 
water. [One of the iron bottles burst at that moment.] Ah ! 
There is one of our bottles burst, and here you see^is a crack 
down one side an eighth of an inch in width. [The other 
now exploded, sending the freezing mixture in all directions.] 
This other bottle is now broken; although the iron was 
nearly half-an-inch thick, the ice has burst it asunder. These 
changes always take place in water; they do not require to be 
always produced by artificial means, we only use them here 
because we want to produce a small winter round that little 
"bottle instead of a large one. But if you go to Canada, or to 
the North, you will find the temperature there out of doors 
will do the same thing as has been done here by the freezing 
mixture. 

To return to our quiet philosophy. "We shall not in 
future be deceived, therefore, by any changes that are pro¬ 
duced in water. Water is the same everywhere, whether 
produced from the ocean or from the flame of the candle. 
Where, then, is this water which we get from a candle ? I 
must anticipate a little, and tell you. It evidently comes, as 
to part of it, from the candle, but is it within the candle 
beforehand ? No. It is not in the candle ; and it is not in the 
air round about the candle which is necessary, for its com¬ 
bustion. It is neither in one nor the other, but it comes from 
their conjoint action, a part from the candle, a part from the 
air ; and this we have now to trace so that we may under¬ 
stand thoroughly what is the chemical history of a candle 
when we have it burning on our table. How shall we get at 
this ? I myself know, plenty of ways, but I want you to get 
at it from the association in your own minds t>f what I have 
already told you. 

I think you can see a little in this way. We had just 
now the case of a substance which acted upon the water in 

the way that Sir Humphry Davy showed us, and which I am 
now going to recall to your minds again by making an experi¬ 
ment upon that dish. It is a thing which we have to handle 
very carefully, for you see if I bring a little splash of water 
near this mass it sets fire to part of it; and if it set fire to 
a part, and there was. free access of air, it would set fire to 
the whole.. Now. this is a metal—a beaiitiful and bright 
metal—which rapidly changes in the air, and as you know, 
rapidly changes in water. I will put a piece on the water, 
and you see it burns beautifully, making a floating lamp, 
using the water in the place of air. Again, if we take a few 
iron filings or turnings and put them in water we find that 
the}’’ likewise change. They do not change so much as this 
potassium does, but they change somewhat in the same way, 
they become rusty, and show an action upon the water, though 
in a different degree of intensity, to what this beautiful metal 
does; but they act upon the water in the same manner 
generally as this potassium. I want you to unite these 
different facts together in your minds. I have another metal 
here, and when we examined it with regard to the solid sub¬ 
stance produced from combustion we had an opportunity of 
seeing that it burnt; and I suppose, if I take a little strip of 
this zinc and put it over the candle, you will see something 
half way, as it were, between the combustion of potassium 
on the water and the action of iron,—you see there is a sort 
of combustion. It has burnt, leaving a white ash or residuum, 
and here also we find that that metal has a certain amount 
of action upon water. 

By degrees we have learned how to modify the action of 
these different substances, and to make them tell us what we 
want to know. And now, first of all, I" take iron. It is a 
common thing in all chemical reactions, where we get any 
result of this land, to find that it is increased by the action 
of heat; and if we want to examine minutely and carefully 
the action of bodies one upon another, we often have to refer 
to the action of heat. Now you know, I think, that iron filings 
burn beautifully in the air; and I am about to show you an 
experiment of this kind, because it will impress upon you 
what I am going to say about iron in its action on water. If I 
take a flame which I make hollow,—you know why, because I 
want to get air to it and in it, and therefore I make it hollow,— 
if I take a few iron filings, and drop them into the flame, 
you see how well they burn. That combustion proceeds 
from the chemical action which is going on when we ignite 
those particles. And so we proceed to consider these different 
effects, and ascertain what iron will do when it meets with 
water. It will tell us the story so beautifully, so gradually 
and regularly, that I think it will please you very much. 

I have here a furnace with a pipe going through it like an 

iron gun-barrel, and I have stuffed that barrel full of bright 
iron turnings, and the part that is so stuffed is put ini o the fire 
and is made red-hot. We can either send air through the 
barrel to come in contact with the iron, or else we can send 
steam from this little boiler at the end of the barrel. Here 
is a stop-cock which shuts out the steam from the barrel until 
we wish to admit it. There is some water in these jars, 
which I have coloured blue so that you may see what 
happens. N o w you know very well that any steam I might send 
through that barrel, if it went through into the water in the 
form of steam, would be condensed.; for you have seen that 
steam cannot remain as steam if it be cooled down; you 
saw it here [pointing to the tin flask] crushing itself into a 
small bulk, and causing the flask containing it to collapse. 
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So that if I were to send steam through that barrel it 
would be condensed—supposing the barrel were cold,—it is, 
therefore, heated to perform the experiment I am now about 
to shew you. I am going to send the steam through the 
barrel in small quantities, and you shall judge for yourselves 
when you see it issue from the other end, whether it still 
remainssteam. Steam is condensible into water, and when you 
lower the temperature of steam you convert it hack into fluid 
water; hut I have lowered the temperature of the gas 
which I have collected in this jar, by passing it through 
water after it has passed through the iron barrel, and still it 
does not change back into water. I will take another test and 
apply to this gas. (I hold the jar in an inverted position, 
or else I should lose my substance.) If I now apply a light 
to the mouth of the jar it ignites with a slight noise. That 
tells you that it is not steam, steam puts a fire out, it does 
not burn ; but you saw that what I had in that jar burnt. 
Wo may obtain this substance equally from water produced 
from the candle flame as from any other source. When it is 
obtained by the action of the iron upon the aqueous vapour, 
it leaves the iron in a state very similar to that in which 
these filings were when they were burnt. It makes the iron 
heavier than it was before. So long as the iron remains in 
the tube and is heated, and is cooled again without the access 
of air or water, it does not change in its weight ; but after 
having had this current of steam passed over it, it then 
comes out heavier than it was before, having taken some¬ 
thing out of the steam, and having allowed something 
else to pass forth, which we see here. And now, as we 
have another jar full, I will show you something most interest¬ 
ing. It is a combustible gas ; and I might at once take this 
jar and set fire to the contents, and show you that it is com¬ 
bustible ; but I intend to show you more if I can. It is also a 
very light substance. Steam will condense; this body will 
rise in the air, and not condense. Suppose I take another 
glass jar, empty of all but air; if I examine it with a taper 
I shall find that it contains nothing but air. I will now take 
this jar full of the gas that I am speaking of, and deal with 
it as if it were a light body ; I will hold both upside down, 
and turn the one up under the other; and that which con¬ 

tains, or did contain, the gas obtained from the steam, what 
does it contain now ? You will find it now only contains air. 
But look! Here is the combustible substance [taking 
the other jar] which I have poured out of the one jar into the 
other. It still preserves its quality, and condition, and inde¬ 
pendence, and therefore is the more worthy of our considera¬ 
tion, as belonging to the products of a candle. 

Now, this substance which we have just got by the action 
of iron on the steam or water, we can also get by means of 
those other things which you have already seen act so well 
upon the water. If I take a piece of potassium, and make 
the necessary arrangements, it will produce this gas; and if 
I take a piece of zinc, I find, when I come to examine it very 
carefully, that.the main reason why this zinc cannot act upon 
the water continuously as the other metal does, is because the 
result of the action of the water envelopes the zinc in a bind 
of protecting coat. We have learned in consequence, that 
if we put into our vessel only the zinc and water, they, by 
themselves, do not give rise to much action; and we 
get no result. But suppose I proceed to dissolve off this 
varnish,—this encumbering substance,—which I can do by a 
little acid ; the moment I do that I get the zino acting upon 
the water, exactly as the iron did, but at the common tem¬ 
perature. The acid in no way is altered, except in its com¬ 
bination with the oxide of zinc, which is produced. I have 
now poured the acid into the glass, and you would, think I was 
applying heat to cause this boiling up. There is something 
coming off from the zinc very abundantly, which is not 
steam. There is a jar full of it; and you will find that I 
have exactly the same combustible substance remaining in 

the vessel, when I hold it upside down, that I produced from 
the experiment with the iron barrel. This is what we get 

from water, and this is the substance which is contained in 
the candle. 

Let us connect these two points clearly and distinctly 
together. This is hydrogen—a body classed among those 
things which, in Chemistry, we call elements, because we 
can get nothing else out of them. A candle is not an ele¬ 
mentary body, because we can get carbon out of it, we can 
get this hydrogen out of it, or at least out of the water which 
it supplies. And this gashas been so named hydrogen, because 
it is that element which, in association with another, 
generates water.3 Mr. Anderson having now been able to 
get two or three jars of gas, we shall have a few experiments 
to make, and I want to show you the best way of making 
these experiments. I won’t be afraid to show you, for I like 
you to make experiments, if you will only make them with 
care and attention, and the assent of those around you. As 
we advance in Chemistry we are obliged to deal with 
substances which are rather inj urious if in their wrong places; 
the acids, and heat, and combustible things we use, might 
do harm if used carelessly. If you want to make 
hydrogen, you can make it easily from bits of zinc, . and 
sulphuric, or muriatic acid. Here is what in former times 
was called the “ philosopher’s candle.” It is a little phial 

k 

with a cork and a tube or pipe passing through it. And I 
am now putting a few little pieces of zinc into it. This little 
instrument I am going to apply to a useful purpose in our 
demonstrations, for I want to show you that you can prepare 
hydrogen, and make some experiments with it as you please, 
at your own homes. Let me here tell you why I am so care¬ 
ful to fill this phial nearly, and yet not quite, full. I do it 
because the evolved gas which, as you have seen, is very 
combustible, is explosive to a considerable extent, when 
mixed with air, and might lead to harm if you were to apply 
a light to the end of that pipe before all the air had been 
swept out of the space above the water. I am now about to put 
in the sulphuric acid. I have used very little zinc and more 
sulphuric acid and water because I want to keep it at work 
for some time. I, therefore, take care in this way to modify 
the proportions of the ingredients so that I may have a 
regular supply,—not too quick, and not too slow. Supposing I 
now take a glass and put it upside down over the end of the 
tube, because the hydrogen is light I expect that it will 
remain in that vessel a little while. We will now test the 
contents of our glass to see if there bo hydrogen in it,—I 
think I am safe in saying we have caught some [applying a 
light]. There it is, you see. I will now apply a light 

■! s idwp, “water,” and yewau, “I generate.” 
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to the top of the tube. There is the hydrogen burning. 
There is our philosophical candle. It is a foolish, feeble 
sort of a flame, you may say, hut it is so hot that scarcely 
any common flame gives out so much heat. There is the 
flame and the heat of the flame, and you see it goes on burning 
regularly, and I am now about to put that flame to burn 
under a certain arrangement in order that we may examine 
its results and make use of the information which we may 
thereby acquire. Inasmuch as jthe candle produces water, 
and this gas comes out of the water, let us see what this gives 
us by the same process of combustion that the candle went 
through when it burnt in the atmosphere, and for that 
purpose I am going to put the lamp under this apparatus, in 

order to condense whatever may arise from the combustion 
within it. In the course of a short time you will see moisture 
appearing here in the cylinder, and you will get the water 
running down the side, and the water from this hydrogen 
flame will have absolutely the same effect upon all our tests, 
being obtained by the same general process as in the former 
case. This hydrogen is a very beautiful substance. 
It is so light that it carries things up; it is far lighter than 
the atmosphere, and I dare say I can show you this by an ex¬ 
periment which, if you are very clever, some of you may even 
have skill enough to make. Iiereis our generator of hydrogen, 
and here are some soap-suds. I have an india-rubber tube 
connected with the hydrogen generator, and at the end of the 
tube is a tobacco-pipe. I can thus put the.pipe into the suds 
and blow bubbles by means of the hydrogen. You observe 
how the hubles fall downwards when I blow them with my 
warm breath; hut notice the difference when I blow them 
with hydrogen. [The Lecturer here blew bubbles with 
hydrogen, which rose to the roof of the theatre.] It shows 
you how light a thing this must be in order to carry with it 
not merely the ordinary soap-bubble, hut the larger portion of 
a drop hanging to the bottom of it. I can show its light¬ 
ness in a better way than this; larger bubbles than these 
may be^ so lifted upindeed, in former times balloons used 
to be filled with this gas. Mr. Anderson will fasten this 
tube on to our generator, and we shall have a stream of 
hydrogen here with which we can charge this balloon made 
of collodion. I need not even be very careful to get all the 
air out, for I know the power of this gas to carry it up. 
[Two collodion balloons were inflated and sent up, one being 
held by a string.] Here is another larger one made of thin 
membrane, which we will fill and send up ; you will see they 
will all remain floating about until the gas escapes. 

What, then, are the comparative weights of these sub¬ 
stances ? I have a table here which will show you the 
proportion which their weights hear to each other. I have 
taken a pint and a cubic foot as the measures, and have 
placed opposite to them the respective figures. A pint 
measure of this hydrogen weighs three-quarters of our 
smallest weight, a grain, and a cubic foot weighs one-twelfth 
of an ounce; whereas a pint of water weighs 8750 grains, 
and a cubic foot of water weighs almost 1000 ounces. You, 
therefore, see what a vast difference there is between the 
weight of a cubic foot of water and a cubic foot of hydrogen. 

Hydrogen gives rise to no substance that can become solid, 
either during combustion or afterwards as a product of 
its combustion; hut when it burns it produces water only, 
and if we take a cold glass and put it over the flame of it, 
i tbecomes damp, and you have water produced immediately 
in abundance ; and nothing is produced by its combustion hut 
the same water which you have seen the flame of the 
candle produce. It is an important point for you to consider 
that this hydrogen is the only thing in the world that by 
combustion gives such a substance as this as its sole product. 

And now we must endeavour to find out some fresh proof 
of the. general character and composition of this water, and 
for this purpose I will keep you a little longer, so that at 
our next meeting we may he better prepared for the subject. 
We have the power of arranging the zinc which you have 
seen acting upon the water by the assistance of an acid, in 
such a manner as to cause ail the power to he evolved in 
the place where we require it. I have behind me a voltaic 
pile, and I am just about to show you at the end of this 
lecture, its character and power, that you may see what 
we shall have to deal with when we next meet. I hold 
here the extremities of the wires which transport the power 
from behind me, and which I shall use to act on the water. 

We have previously seen what a power of combustion is 
possessed by the potassium, or the zinc, or the iron filings; 
hut none of them show such energy as this. [The Lecturer 
here made contact between the two terminal wires of the 
battery when a bright flash of light was produced.] This 
light is, in fact, produced by a forty-zinc power of burning, 
it is a power that I can carry about in my hands through 
these wires at pleasure, although if I applied it wrongly to 
myself it would destroy mo in an instant, for it is a most 
intense thing, and the power you see here put forth while 
you count five [bringing the poles in contact and exhibiting 
the electric light] is equivalent to the power of several 
thunder-storms, so great is its force. And that you may see 
what intense energy it has I will take the ends of the wires 
which convey the power from the battery behind me, and 
with it I dare say I can burn this iron file. Now this is a 
chemical power, and one which, when we next meet, I shall 
apply to water, and show you what results we are able to get. 

[The Fourth Lecture will appear in our next Number.] 
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NOTICES OF BOOKS. 

Etude sur V Origine du Diamant, By M. D. Rossi, of 
Toulon. (Reprinted from the Bulletin de la Societe 
Scientifique de Draguignan.) Draguignan : P. Grimbert. 
i860. 

This is an interesting little work upon the diamond, con¬ 
sidered in a scientific point of view, and more especially 
as to its chemical origin in Nature. 

In the first place, the author exposes the opinions of 
ancient and modern philosophers regarding the nature of 
the diamond. The opinion of Pliny, Avho considered it as 
pure icater solidified, and that of Linnaeus, who called it 
alumen laphlosum, pellucidissimiim, solidissimurn, hyalinum, 
will suffice as examples of the extent of knowledge pos¬ 
sessed by our ancestors on the nature of this precious 
stone. 

When in later days it was found, by direct experiment, 
that the diamond was pure, crystallised carbon, it became 
interesting to endeavour to produce it artificially, and to 
account for its formation in Nature. Concerning the 
latter point, M. D. Rossi endeavours to refute the opinion 
professed by the late M. D’Orbigny, that “the diamond 
appears evidently to be the result of a crystalline trans¬ 
formation of vegetable detritusand to prove from 
geological and other deductions that it has been formed 
before any plants existed, by means of the natural 
carburets of hydrogen or other compounds of carbon exist¬ 
ing on the surface of the globe. 

He brings forward arguments, also, to prove that the 
diamond was not formed by fusion, remarking that we 
have never been able to fuse carbon, and by applying 
much heat, have only transformed it into graphite. Ac¬ 
cording to our author, Sir David Brew'ster has shown that 
diamonds sometimes contain small cavities filled with gas. 

On the other hand, M. Rossi details many experiments 
made with the view of forming the diamond artificially. 
Among them are some that certainly deserve repeating :— 
In favour of his opinion that the diamond may have 
resulted from the decomposition of some carbon compound 
existing before plants appeared upon the globe, M. Rossi 
cite3 an experiment made by Mr. »T. Joyce, in which the 
latter endeavoured to fire a mixture of carbonic acid and 
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hydrogen by the electric spark. It was supposed that the 
oxygen of the carbonic acid would unite with the hydrogen 
and deposit pure carbon, perhaps in a crystalline state. 
“At the end of one operation,” says M. Rossi, “it was 
imagined that diamonds could be distinguished with a 
magnifying-glass.” 

Many other experiments made with the same hopes 
turned out unsuccessful. Indeed, the late M. Cagniard 
de la Tour thought he had obtained some small, flat crystals 
of diamond by fusion, and M. Despretz by the action of 
electricity upon certain compounds of carbon. But M. 
Rossi brings forward another experiment in which diamonds 
appear really to have been picked up after the operation. 
It was performed by M. Gannal. Eight ounces of water 
and eight ounces of sulphide of carbon were introduced 
into a flask, and eight ounces of phosphorus in sticks were 
added ; in four months’ time some crystals were formed, 
and separated by pressing the liquid through chamois 
leather. The crystals (twenty in number) thus obtained, 
when submitted to examination, were found to scratch 
steel; no metal could act upon them; they w'ere perfectly 
transparent, and possessed much brilliancy ; finally, some 
of them appeared crystallised in dodecahedrons. They 
were not submitted to chemical analysis. 

We should not do justice to M. Rossi’s little work if wre 
did not mention that it contains more than its title seems 
to indicate ; the author having included an historical 
sketch of the diamond, and some remarks upon its physical 
and chemical properties, which well deserve perusal by 
those who feel interested in this mineral. 

CORRESPONDENCE. 

Restoration of Exhausted Manganese. 

To the Editor of the Chemical New^s. 

Sir,—My attention has been drawn to an enquiry, in a late 
number of the Chemical News, as to whether any prac¬ 
tical means exist of recovering manganese. 

Messrs. Tennant’s mode has been alluded to, but there 
is also another patented by myself; the practical operation 
having been carried on for a whole summer. 

The most marked features in my process are, the absence 
of expensive machinery ; the economy of the operations ; 
and an oxide of manganese produced containing 52 per 
cent, of jieroxide—the same if required can be brought up 
to 70 per cent, of peroxide. Both of these products are 
almost free from iron.—I am, &c. 

EDWrARD HaEFEELY. 
Farnworth, near Manchester. 

Action of Iodine on Turpentine. 

To the Editor of the Chemical News. 

Sir,—Your correspondent, Mr. Dearden, is in error in 
supposing that no mention is made in Chemical works, of 
the action of iodine upon oil of turpentine ; if he will refer to 
“ Slater's Hand-book of Analysis,” page 225, he will find 
a notice upon the subject.—I am, &c. 

F. P.. 

Chemical Notices from Foreign Sources. 

1. mineral chemistry. 

Action of IIy«irogeii, Oxygen, and Chlorate 

of PotaKli on Per chloride of Phosphorus.— 

When pure, dry hydrogen, says M. Baudrimont (Comptes 
Rendus, t. li. p. 823), is passed through a glass tube 
heated to redness, into which the vapour of perchloride 
of phosphorus is passed at the same time, hydrochloric 
acid gas and liquid protochloride of phosphorus are 
formed. But the action of the hydrogen does not end 

there: ordinary phosphorus is set at liberty, which 
becomes converted into the red amorphous, and a gas is 
disengaged which burns with a beautiful emerald green 
flame, and produces white vapours of phosphoric acid. 
This gas appears to be a mixture of phosphuretted hydro¬ 
gen with an excess of free hydrogen. Although not 
spontaneously inflammable, it fumes in the air as soon as 
formed, and soon deposits a light yellowish film which 
appears to be solid phosphide of hydrogen. The author 
thinks that the hydrogen acts at once on both the chlorine 
and phosphorus of the PC15. 

At a dull red heat pure and dry oxygen also acts on 
vapour of PC15, and during the reaction a beautiful phos¬ 
phorescent light illuminates the tube. Considerable quan¬ 
tities of chlorine are evolved, and the tube becomes 
covered with downy flocculi of anhydrous phosphoric 
acid, while a liquid, coloured yellow by chlorine, con¬ 
denses in the receiver. This liquid shaken up with 
mercury, and then distilled, is obtained colourless. It 
boils at no0. It is decomposed by water, giving hydro¬ 
chloric and phosphoric, without a trace of phosphorous 
acid ; it is then chloroxide of phosphorus, PC1302. The 
author considers the foregoing reaction the first example 
of the direct substitution of free oxygen for combined 
chlorine. 

When three equivalents of PC15, and one equivalent of 
KO C105, both in powder, are mixed together, the mixture 
liquefies immediately, and the temperature rises a good 
deal. At the same time hypochlorous, or hypocliloric 
acid gas, is evolved, which often explodes, but soon chlo¬ 
rine is produced. What remains in the vessel is pure 
chloride of potassium (quite free from phosphate) sus¬ 
pended in a liquid formed of the chloroxide of phosphorus 
holding chlorine in solution. The change is represented 
by the following equation :— 

3 (PC15) + KO, C105 = 3 (PC1302) + KC1 + 6 Cl. 
The formation of the explosive gas the author supposes 

to depend on the action of moisture on the PC15, by which 
hydrochloric and phosphoric acids are formed, which 
act first on the chlorate of potash. The action of 
PC15 on K0C105, the author considers another example 
of the substitution of oxygen for chlorine. 

IMuimlitle of JPotassiaim.—The same author (Ibid. 
p. 827) dissolved an equivalent of iodine in iodide of 
potassium, which, it is generally admitted, forms a bin- 
iodide of potassium. He then shook up the solution with 
sulphide of carbon, and found that the latter removed all 
the iodine, and left a colourless solution of KI. The 
removal of the iodine by a simple solvent, the author 
thinks, proves that it is not combined with the KI, but 
only held in solution. 

II. ORGANIC CHEMISTRY. 

H'ew Aeg-etalfle Principle.—M. Ad. Chatin an¬ 
nounces {Ibid. p. 810) the discovery of a colourless, 
neutral, nitrogenised and non-coagulable principle, wrhich 
he says exists in a notable proportion in all vegetable 
tissues in process of formation, and which for the present 
he designates A. This matter exists in all vegetables, and 
is held in solution in a juice distinctly acid. Most veget¬ 
able acids and dilute mineral acids preserve it from change, 
but it is quickly turned brown by alkalies. M. Chatin 
was led to the discovery by observing that certain tissues 
which are alwrays colourless in a fresh plant, are regularly 
coloured brown in old specimens ; and that tissues in 
process of formation, and those which take the most active 
part in the phenomena of vegetation, show the colouration. 
He supposed, therefore, that the nourishing juices of 
vegetables must contain a principle which is colourless in 
living tissues, but which, on the death of the organs, and 
from other causes, undergoes a change indicated by the 
alteration of the colour, and is the exclusive cause of the 
brown appearance of autumnal and dead leaves in general. 
A, after it has turned brown, may be extracted from 
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autumn leaves by treating them with a mixture of ether 
and water, the former of which will dissolve the . green 
matter and the latter the brown, but the author does not 
tell us how we may separate the original colourless A. 

©xals&Ee »f I?ei*oxi<le of Iron.—Dr. Phipson 
(Ibid. p. 831) forms the above salt by dissolving ferric 
hydrate in a boiling solution of oxalic acid. By evapo¬ 
ration, emerald green oblique prismatic crystals are 
obtained, which are very soluble in water. When ex¬ 
posed to solar light, they blacken like chloride of silver ; 
and, if they are then treated with water, they dissolve 
with a crackling noise, and leave a deposit of yellow 
oxalate of the protoxide. By a prolonged exposure to 
light all the green persalt is decomposed. The green 
crystals lose five equivalents of water at ioo° C., and turn 
white ; when decomposed by heat they lose ten more 
equivalents of water; for one equivalent of the peroxide 
they contain five equivalents of oxalic acid, hence their 
composition may be represented by the formula,— 

Pe203 5 C203 + 10 HO + 5Aq. 

IScrolorssation of ©f ©tarcla Heat. 
—This, says M. Bauclrimont (Ibid. p. 827), depends upon 
the volatilisation of the iodine, and the re-coloration of 
the liquid on cooling is caused by the re-solution of the 
vapour of iodine which will remain on the surface. This 
is proved by heating some iodide in an open capsule, and 
blowing on the surface, after which the solution does not 
become coloured again on cooling. But if the iodide be 
boiled in a small flask, from which the vapour cannot so 
easily escape, the solution does become coloured on cool¬ 
ing. Further, when heated in a sealed tube, without air, 
the solution does not decolorise. 

MISCELLANEOUS. 

Hoyal lustitffitioia.*—The following Lectures will 
be delivered at the Royal Institution during the 
current week:—Tuesday, January 22, at 3 o’clock, Pro¬ 
fessor Owen “ On Fishes.” Thursday, January 24, at 3 
o’clock, Professor Tyndall, “ On Electricity.” Friday, 
January 25, at 8 o’clock, Dr. G. C. Wallich “On the 
Nature of the Deep-sea Bed and the Presence of Animal 
Life at Vast Depths in the Ocean.” Saturday, January 
26, at 3 o’clock, Professor Frankland “ On Inorganic 
Chemistry.” 

Stow to tlie lltoter in Hairst fPipes.— 
We suppose that many, probably most, of our readers have 
already had experience of the annoyance caused by the 
bursting of the water-pipes during the short interval of 
the last thaw, and are anticipating a similar inundation 
when the next comes. Our own experience of the evil 
has been of rather a severe kind. On one occasion the 
cistern exhausted itself wholly, and another partially, 
into our laboratory, and the damage caused led us to 
consider whether something could not be done to prevent 
the recurrence of a similar catastrophe, and the device 
we have adopted is one which it may be of use to some of our 
readers to be made acquainted with. Having ascertained 
the points at which the pipes showed signs of weakness, 
we caused the fractured portions to be cut away, and 
in place of these we substituted a piece of vulcanised 
india-rubber tubing, the diameter of the hollow core being a 
little less than the outer diameter of the lead pipe. The 
orifice being enlarged by stretching, about an inch and 
a-half of the end of the lead pipe was inserted, a little 
copper-wire binding caused the tube to embrace the pipe 
with such force that there was no risk of the pressure of 
the water forcing it off when the ice melted. The same 
operation being performed with the other end we had a 
continuous pipe, and can wait with tranquillity until 
the plumber shall be sufficiently at liberty to restore it in 

a more permanent manner ; and in the meanwhile having 
nothing to fear from the spontaneous irruption of the 
cool element into our house through irregular channels, 
or of our supply being cut off. With the view of pre¬ 
venting the future bursting of the principal pipes exposed 
to the cold, we propose to have the lead ones removed, and 
strong vulcanised india-rubber ones substituted for them. 
We need hardly say that for the frost to burst this is out of 
the question, since the elasticity of the material will yield 
to the expansive force of the water passing into the con¬ 
dition of ice. Whether such a substitution will be found 
to answer in a pecuniary point of view remains to be 
proved; but the difference must of necessity be trifling 
either way. Moreover, we have the satisfaction of 
knowing that we cannot have property of ten times its 
value, destroyed through its bursting—a contingency to 
which we should be liable at every thaw if we retained 
the old lead pipe. 

AISWERS TO CORRESPONDENTS. 

In publishing letters from our Correspondents we do not thereby 
adopt the views of the writers. Our intention to give both sides of a 
question will frequently oblige us to publish opinions with which we 
do not agree. 

*** All Editorial Communications are to be addressed to Mr. Crookes 
and Advertisements and Business Communications to the Publishers, 
Griffin, Bohn & Co., at the Office, 10, Stationers’ Hall Court, 
London, E.C. 

Vol. II. of the Chemical News, containing a copious Index, is now 
ready, price 125., by post, 12s. 8d., handsomely bound in cloth, gold 
lettered. The cases for binding may be obtained at our Office, price 
is. 6d. Subscribers may have their copies bound for 2s. if sent to 
our Office, or, if accompanied by a cloth case, for 6d. A few copies of 
Vol. I. can still be had, price 10s. 6d., by post 11s. id. Vol. III. com¬ 
menced on January 5, 1861, and will be complete in 26 numbers. 

D, Logan.—The numbers were sent by post as soon as the letter 
arrived. 

Ozonized Cod-liver Oil.—A correspondent wishes to be referred to any 
article on, or account of, the preparation, nature, or properties of 
ozonized cod-liver oil 

G. F. R.—The subject of your paper is so purely theoretical, and 
unsupported by experiment, that we think it would be scarcely 
applicable for insertion in our columns. Amber-dust or fragments 
can readily be disposed of at the varnish-makers’, amber varnish being 
largely used in photography. 

F. C. H.—Received with thanks. 

JBoolcs, &c., Received.—£ ‘ Illustrated Catalogue of Chemical Apparatus,^ 
J. J. Griffin, Bunhill-row. “Infant Alimentation; or, Artificial 
Feeding, as a Substitute for Breast-milk, considered in its Physical 
and Social Aspects. ” By M. A. Baines. A paper from the Lancet of 
January 12, 1861. 

THE ADULTERATION OF FOOD. 

Now ready, price 6d., by post 7d. 
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An Account of Guy’s Hospital Well, by 
William Odlijsg, M.B., F.R.S. 

(iContinued from page 37.) 

Some of the constituents of these waters are highly 
interesting in a scientific point of view. The presence 
of potash in deep-well water was first ascertained in 
the case of the Artesian water of Grenelle, near Paris, 
which, moreover, is quite free from soda salts. The fixed 
constituents in a gallon of this water, as estimated by 
M. Payen,1 are shown below :— 

Grains 
Constituents. per 

Gallon. 

Chloride of potassium .... 0-763 
Bicarbonate of potash . - . . 2-072 
Sulphate of potash . . . . . o'860 
Carbonate of lime ..... 4-760 
Carbonate of magnesia . . . . 0-994 
Silica ....... 0-399 
Organic matter . . . . .0-015 

Total residue .... 9-863 

Mr. Graham was unable to detect potash in Messrs. 
Combe and Delafield’s well, nor could Mr. Braude 
recognise its presence in the water of the Mint. It has, 
however, been found in the Trafalgar-square water, by 
Messrs. Abel and Itowney, by Mr. I). Campbell, and by 
Dr. Dupre and inyseif. Moreover, potash has been 
detected by several chemists in various other deep well 
waters of the London basin ; there was no difficulty in 
recognising its existence in the Guy’s Hospital water. 
I am quite unable to account for the irregularity of its 
presence in waters derived from the same strata, and at 
situations comparatively near to one another. It does 
not appear to depend upon the different depths of the 
borings. 

The presence of phosphoric acid in deep-well water 
was first ascertained by Mr. Graham in his examination 
of the water of Messrs. Combe and Delafield’s well in 
1845. This acid has since been invariably found, when 
sought for, in the deep waters of London. Its presence is 
not surprising, for phosphoric acid is a compound of which 
minute quantities are very widely distributed in nature. 
It exists in the deep-well waters in variable, but always 
in very small, proportions. The amount of phosphoric 
acid which I found in Guy’s Hospital water is consider¬ 
ably less than that which other chemists have found in 
the w-aters of other deep wells. The estimatian, how¬ 
ever, was made very carefully, and corroborated in 
several ways. When nitrate of silver is added to an 
aqueous solution of the fused residue of an evaporated 
deep-well wrater, an abundant precipitate is produced, 

the yellow colour of which is at times very decided. 
This yellow colour has been considered to result from 
the phosphoric acid existing in the water. In my opinion, 
the quantity of phosphoric acid present is, in no case, 
anything like sufficient to account for the coloration, 
which, I believe, is really dependent upon the carbonate 
of soda. In adding nitrate of silver solution to the 
solution of an alkaline carbonate, whenever the drop of 
nitrate of silver is temporarily in excess, we always 
obtain a yellow precipitate, as is, indeed, well known. 
Phosphoric acid is also found in the water of shallow 
wells, or land-springs of the London gravel; but, in this 
case, it is, doubtless, derived from contamination of the 
water with products of animal decomposition, and is 
associated with obvious quantities of other compounds 
of similar origin,— ammonia, nitric acid, &c. 

The source of the carbonate of soda which exists so 
uniformly, and to so considerable an extent, in the deep 
waters of London, has been the subject of much specu¬ 
lation, and is even now undecided. The general opinion 
at one time entertained was, that it resulted from the 
admixture, and mutual reaction, of infiltrated sea water, 
rich in soda salts, with proper chalk water, containing 
much bicarbonate of lime. The principal arguments in 
favour of this view were considered to be the following:— 
Water from chalk wells, situated above the level of 
Trinity high-water mark,—the Watford water for 
instance,—is comparatively free from soda salts, which 
exist so largely in seawater; whereas, these salts are 
found to a considerable extent in the water of chalk 
wells descending greatly below high-water mark, such 
as the deep-well water of the London basin. Again, the 
high chalk water, though poor in soda salts, is rich in 
carbonate of lime, whereas, the deep chalk water is 
comparatively rich in soda salts, and poor in carbonate 
of lime ; and this difference in character has been thought 
to indicate mutual decomposition of the soda salts of the 
sea, with the carbonate of lime of the proper chalk 
water, whereby carbonate of soda is produced in the 
deep-well water. Moreover, it has been stated that the 
proportion of soda salts in the deep-well water of 
London was gradually increasing, a circumstance which, 
it was conceived, could scarcely occur unless that water 
had some communication with the sea. The above view 
has been controverted, and, as I think, successfully, by 
Mr. Dugald Campbell.2 Lie has shown that the alleged 
increase of soda salts in the deep-well water is a mistake ; 
that the shallow chalk water contains an obvious amount 
of nitric acid which is not to be found in the deep-well 
water: and finally, that no admixture of proper chalk 
water and sea water could account for the composition 
of the deep-well water as a whole. The following table 
of the principal constituents of the different waters, 
calculated, No. I. from Mr. D. Campbell’s analysis of 
the Watford water; No. II. from my own analysis of 
the Guy’s Hospital water; and No. III. from Mr. 
Schweitzer’s analysis of the water of the English 

1 Anrnles de Chemie d de Physique, jfeme s<*r., t. i. p. 381. 3 Quarterly Journal of the Chemical Society, vol. ix. p. 22. 
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Channel, illustrate Mr. Campbell’s position. If the 
sodium of the deep-well water, for example, had been 
derived wholly from the sea, it ought to have been asso¬ 
ciated with at least 25*63 grains, instead of with only 
9*75 grains of chlorine 

• Constituents. 1. ir. in. 
Chlorine 0*84 975 136675 
Sulphuric acid °'39 9-24 164-99 
Carbonic acid 8-oo 670 i-oi 

Calcium 771 1-05 29-86 
Magnesium . — C69 97-32 
Sodium 077 i6'6i 744-69 
Potassium . — o’54 28-03 

In reference also to the above view, it is worthy of 
observation that the deep chalk w*ater of Southampton, 
which appears to be contaminated to a considerable 
extent with sea water, is entirely free from carbonate of 
soda.1 2 In addition to other constituents of the sea, this 
water contains 62-8 grains of common salt in a gallon, 
whereas the Trafalgar Square water contains only i9'o, 
and the Guy’s Hospital water only 16-0. Mr. Campbell 
has also shown the improbability of a modification of the 
above view, namely, that the deep-well water results 
from an admixture of the proper chalk water with sea 
water, which has undergone a change by percolating 
through an immense bed of chalk. 

I11 the present imperfect state of our knowledge, the 
most probable explanation of the source of the carbo¬ 
nated alkali in the deep water of London, seems to me 
to consist in recognising the decomposition of an alkaline 
silicate, chiefly silicate of soda, existing in the strata 
above the chalk. The presence of carbonated alkali in 
the deep water of Grenelle, which is free from salts of 
the sea, and the presence of salts of the sea in the deep 
water of Southampton, which is free from carbonated 
alkali, seem to negative the idea that the existence of 
carbonated alkali in certain deep-well wraters is depend¬ 
ent in any way upon contamination with sea water. 
That it may be derived from alkaline silicates is rendered 
probable by the following circumstances, namely, that 
alkaline silicates are among the most common consti¬ 
tuents of minerals, and are known to suffer slow decom¬ 
position by the action of water containing carbonic acid, 
rain-water for example ;2 and that carbonate of soda is 
not confined to the deep-water from the chalk, but exists 
also in the water of the porous strata intervening 
between the London clay and the chalk. In a preceding 
part of this communication, the analyses of two waters 
from Mr. Burnett’s well at Vauxhall are given. This 
well is so constructed, that the water of the gray sand 
above the chalk can be obtained separately from the 
water of the chalk itself. No. V. is the analysis of the 
ehalk wgfer, and No. VI. that of the sand water. It will 
be observed that the general characters of the two cor¬ 
respond closely, the principal difference being that the 
chalk water contains more carbonate of soda, and less 
sulphate of soda, than does the sand water. This is a 
difference which may be readily explained, by supposing 
the sulphate of soda of the sand water to undergo a 
partial decomposition with the bicarbonate of lime, which 
characterises a pure chalk water. Moreover, it is quite 
possible that the formation of carbonated alkali, begun 
by the decomposition of alkaline silicates in the plastic 
clay and gray sand, may be continued by the decompo¬ 
sition of alkaline silicates in the chalk. My results 

1 Robson, Quarterly Journal of the Chemical Society, vol. iv. p. 7. 
2 A portion of the sand stratum overlying the chalk, obtained from 

the borings of Guy’s Hospital well, was found to contain a consider¬ 
able proportion of a readily-decomposible silicate of soda. 

with the gray sand water are not singular: Mr. D- 
Campbell examined a specimen of well water from the 
plastic clay, and found it to correspond closely in its 
characters with deep-well water from the chalk. Messrs. 
Clarke and Medlock again, in their examination of the 
Westbourne Park well water, observe, “the almost 
complete identity of water from the sand and that from 
the chalk.” I am inclined to think that the principal 
source of the deep-well water of London is rain water, 
a considerable proportion of which has drained through 
the highly porous sand formations beneath the mottled 
clay, into the chalk, which constitutes its principal 
reservoir. The porous eocene beds, intervening between 
the London clay and the chalk, have a very extensive 
superficial distribution for the reception of rainfall. On 
the south, they are found in Kent, at Woolwich, Black- 
heath, and Bromley, &c.; and in Surrey, beyond Croy¬ 
don, and at the Addington Hills. To the north of 
London, they appear at the surface in parts of Hertford¬ 
shire, and of Middlesex, particularly in the neighbour¬ 
hood of Bushey. This view of the source of the carbonate 
of soda in deep-well water does not account in any way 
for the presence of the chloride of sodium. It is not 
contended, however, that the well water is entirely free 
from sea-contamination, but only that sea-contamination 
is not the cause of its alkalinity. From the fact of 
portions of the chalk, and of the much more porous 
strata above it, cropping out as we proceed eastwards 
along the course of the Thames to the sea, it seems not 
improbable that the deep water of London should be 
contaminated to some extent with sea water. The deep 
water of the Paris basin, indeed, is free from sea salt; 
but then the direct distance of the chalk under Paris 
from the sea, the altered relations to the sea of the 
littoral chalk itself, which, in some parts eastwards, rests 
upon a bed of Kimmeridge clay, forming a portion of 
the sea-bottom, and the non-communication of any 
porous strata above the chalk with the sea, render the 
case of the Paris basin very different from that of Lon¬ 
don, as regards its liability to sea-contamination. More¬ 
over, at Grenelle, the boring has pierced through the 
chalk, and entered the lower green-sand formation, from 
which, I believe, the supply of water is principally 
derived. 

On the Detection of Phosphorus, 
by Dr. Fred. Hoffman. 

The author has instituted a series of more than 150 

experiments with Mitscherlich’s method for detecting 
phosphorus. He has mixed the phosphoric mass of 
matches in different preparations, with food cooked in 
various ways, with beverages commonly used, and with 
medicines in a liquid, soft, and plastic state, and kept 
the mixtures for a variable length of time. The presence 
of phosphorus, it will be remembered, is established by 
the phosphorescence imparted to the aqueous vapours on 
distilling the liquid or liquified mixture, and the distil¬ 
lation of the phosphorus is increased by the addition of 
sulphuric acid, chloride of sodium, sugar, &c., whereby 
the boiling-point is made to approach that of phosphorus. 

In the place of Mitscherlich’s apparatus, the author 
has constructed a more simple one, which is easily 
prepared and readily taken apart. It consists of an 
ordinary flask, connected with a receiving-bottle by 
means of a glass tube, which passes about 18 inches 
through a glass cylinder filled with cold water. A long, 
straight tube conducts the gaseous products from the 
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bottle. The lamp and flask are surrounded with dark 
paper, and about three-fourths of the glass cylinder. 
The operation is best performed in a dark room. 

The phosphorescence of the liquid increases in intensity 
with the consistence of the liquid and the quantity of 
the phosphorus. The gas-bubbles are luminous, rise in 
the mixture, and apparently burn upon its surface with 
a bright flame. With the temperature the light is 
increased : a photosphere fills the flask, rises in the tube, 
and moves up and down within the cooled part. 
Sometimes only a column or a luminous ring appears 
stationary at the point where the vapours are cooled, 
and a luminous fog or sparks gradually sink into the 
receiver, or a sudden, frequently-repeated lightning is 
observed. If the heat is raised too high, or the cooling 
is insufficient, the luminescence passes through the long 
gas-tube, at the mouth of which the gases take fire, if 
the volatile oils from cruciferse (mustard, &c.) have been 
present. 

Coffee, mustard, smoked meat, highly-seasoned food 
and beverages, and medicines containing odorous gum- 
resins, volatile oils, musk, castor, camphor, chlorine, 
&c., have the property of covering the odour of a small 
portion of phosphorus; minute quantities, which yet 
produce the symptoms of gastro-enteritis, may not be 
recognised by the odour in the contents of the stomach. 
The reaction is not prevented, except by the presence of 
much alcohol, volatile oils, and mustard. If the quantity 
of phosphorus be not too insignificant, the phospho¬ 
rescence is observed, either momentary or constant, at 
the beginning of the distillation, and after the alcohol 
has passed over. 

The reaction is not interfered with by the presence of 
ipecacuanha, tartar emetic, magnesia, hydrated oxide of 
iron, musk, castor, opium, albumen, neutral acid, or basic 
salts and double salts, volatile organic acids, chlorides, 
iodides and sulphides, and by free acids; but iodine, 
chloride and bichloride of mercury in considerable pro¬ 
portion, and metallic sulphides in the presence of free 
sulphuric acid, and particularly oleum rinse (artemisice), 
interfere with or prevent the reaction. 

Numerous experiments, by distilling the brain of 
various animals, blood, albumen, casein, fibrin, legumin, 
and other protein compounds, writh diluted sulphuric 
acid, yielded not the least photospheric reaction.—• 
Archiv. de Pharm. 

On Combinations of Iodine with Iodide of Potassium, 
by B. PlFFARD. 

Having been lately engaged in making a series of 
experiments for the purpose of determining whether 
iodine, when dissolved in a solution of iodide of potas¬ 
sium, is simply held in solution or chemically combined 
with it ; and having come to the conclusion that it is a 
definite chemical compound, a short statement of some 
of the principal facts I have arrived at may not be out 
of place, as I see that an opposite view is occasionally 
held, from some remarks I read in the Chemical News 
for January 16, 1861. 

In the first place, I prepared a saturated solution of 
iodide of potassium, and in it dissolved as much iodine 
as it would hold, which, according to Baup, is two equi¬ 
valents ;T and I also prepared another similar solution, 
and to it added several times its bulk of water, which 
precipitates one equivalent of iodine. From these two 

1 See Graham’s “ Elements of Chemistry,” vol. i. p. 529. 
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solutions I then precipitated iodide of lead, by means of 
the acetate of lead. 

Now, these iodides of lead, prepared in this manner, 
neither resembled one another nor the ordinary iodide 
of lead (Pbl); for that precipitated from the first-named 
solution speedily turned from yellow to a deep-vermilion 
colour, and that from the second solution, after going 
through various shades of yellow, green, and blue, 
finally became nearly black. Both of these precipitates 
I separated from the liquid and dried without their 
undergoing any further change. This black iodide of 
lead has the following properties:— 

1. It does not part from iodine at a temperature of 
1600 F., when even long continued—1 have not tried a 
higher temperature—although uncombined iodine rises 
in vapour at ordinary temperature. 

2. It does not part with its iodine to chloride of 
ammonium, nitrate of ammoqia, or chloroform, in all of 
which uncombined iodine is soluble. 

In the second place, I prepared a saturated solution of 
bromide of potassium, saturating it afterwards with 
bromine, and from it, with acetate of lead, precipitated 
a brilliant yellow bromide of lead; and from a similar 
solution of bromine in bromide of potassium, after 
diluting it with water, I precipitated with the acetate of 
lead, as before, a brickdust-coloured bromide of lead. 

In the third and last place, through a saturated solu¬ 
tion of chloride of potassium in water I passed a stream 
of chlorine gas, which wras rapidly absorbed, and from 
it, when saturated, I precipitated with acetate of lead a 
reddish-brown chloride of lead. 

By precipitating from a diluted solution of the above 
I did not find, however, that the colour of the precipitate 
was changed. 

Now, I think that in all probability my two iodides 
of lead are different and definite combinations of iodine 
and lead, and that my bromides are also different and 
definite combinations of bromine and lead. Assuming 
this to be the case, and also that they are not produced 
by the action of free iodine and bromine on the ordinary 
iodide and bromide of lead,—which, after repeated 
attempts, I have not succeeded in doing,-—I think I may 
safely come to the two following conclusions:— 

1. That iodine and bromine combine respectively with 
iodide and bromide of potassium, with the aid of water. 

2. That they each combine in two definite proportions. 

TECHNICAL CHEMISTRY. 

On the Alloys of Copper and Zinc, 
by Frank H. Storer. 

('Continued from page 38.) 

Now, since many of the impurities of copper are 
eliminated when it unites with zinc, being thrown up 
on the surface of the melted metal as a crust or scum, 
'which is removed by the workmen,1 and as no two 
samples of copper contain the same kind or quantity of 
impurity, the amount of it removed, or, what is the 
same thing, the amount of copper left to unite with a 
given weight of zinc," must continually vary. 

1 This explains the remark of Karsten (loc. cit. s. 386), that per 
fectly pure copper can take up from 1*5 tp 25 percent, more zinc 
than impure, and still afford a product of better colour, more tena¬ 
cious, and more malleable. 

2 Much zinc also is lost in this case, both by alloying with the 
foreign metal and by uniting with any oxygen which may have been 
combined with the latter. As the workmen say, impure copper 
“ burns up ” a great deal of zinc. 
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From this it may easily be seen how very difficult, if 
not impracticable, it would be to obtain anything like 
constant results, unless some test were found by which 
the workman might ascertain, at least approximately, 
the composition of his alloy.3 

That it is of the first importance that every alloy used 
for sheathing shall possess some one constant composi¬ 
tion, so that it may endure equally well on all parts of 
the vessel, and that no galvanic action may occur between 
the metal of different sheets, is a point too obvious to be 
mentioned. 

It might still be urged against yellow-metal, that the 
admixture of other metals—of kinds capable of mingling 
with it—which may have been derived from the copper 
used in its preparation, is a serious objection to its use. 
This is true, and the remark applies with equal or even 
greater force to all the alloys used for sheathing; it 
must always depend upon the condition of copper 
metallurgy. It would apply more forcibly, for example, 
to the low-grade brass which Bobierre has proposed to 
substitute for the ordinary sheathing-metal; for since i 
the “ test ” by means of which founders are enabled to 
prepare the alloy (yellow-metal) of constant composition 
cannot be obtained if metals are present which are 
incapable of mixing in all proportions with this alloy, 
in which event small particles of the foreign substances 
would be found irregularly disseminated upon the frac¬ 
tured surface of the test ingot, manufacturers are enabled 
to ascertain at once whether or no a given sample of 
copper is suitable for the preparation of yellow-metal. 
Whenever it is found that satisfactory tests cannot be 
obtained, the copper is immediately rejected by the 
founders, and applied to some other use. No similar 
means of controlling the purity of the brass in question 
are known. 

It does not appear—at all events, it has never been 
proved—that any serious injury results in practice from 
the use of the most varied kinds of copper, so long as 
they afford the desired homogeneous alloy containing 40 
per cent, of zinc. 

I do not wish to deny that hurtful impurities may at 
times occur in yellow-metal, in spite of the test to which 
I have so frequently alluded. Most probably, the very 
rare cases in which this alloy wears out irregularly, 
portions of the sheet being much corroded, while other 
parts are scarcely at all acted upon and have preserved 
their original colour and malleability, may be referred 
to the irregular diffusion of such impurities throughout 
t he mass of alloy of which the sheet was formed ;4 but 
t heir influence must be regarded as being of very slight 
importance in comparison with the changes of structure 
which have already been discussed. 

The following is a list of the alloys which I have 
prepared. Crystals were obtained from all of them, 
with the exception, perhaps, of one or two of those 
lowest in the series, where the tendency to assume a 
pasty state during solidification renders the crystallisa¬ 
tion obscure. 

3 It must be well understood, however, that, as a rule, manufac¬ 
turers of alloys of copper and zing always use the best copper they 
can obtain, since it is generally more economical for them to do so. 
For the purer this metal is, so much the gi-eater will be the total 
amount of alloy obtained by the use of a given weight of it, or, in 
other words, the loss, mentioned in the preceding notes, which would 
occur from the elimination of impurities, will be smaller. 

4 It is not impossible that the small amount of silver which, as is 
well known, is precipitated from sea-water upon the metallic sheathing 
of ships, can accumulate to such an extent in yellow-metal which has 
been repeatedly used and re-melted, that the durability of the latter 
may be seriously impaired thereby. It is, however, equally probable, 
and perhaps more so, that the greater part of this silver is eliminated 
u the preparation of the alloy, when the old metal is fused with zinc. 

The amount of copper contained in both the crystals 
and the portion of fluid alloy poured off from above 
them was determined directly by assay in each instance. 
The copper used in the preparation of the alloys was a 
very pure article from Lake Superior; it contained only 
a certain amount of suboxide of copper and traces of 
silver. 

The zinc was from La Vieille Montaigne, containing 
as its principal impurity a small amount of lead. Both 
metals were granulated for convenience in weighing. 
The lead and other impurities have been neglected in 
stating my results. 

N umber Per cent, of Per cent. 

Per cent, 

of Copper found 

of the Copper put into of Copper found in the portion 

Experiment. the Alloy. in the Crystals. of Alloy 

I 97-38 99-14 

poured off. 

98-68 

2 96‘5° 95*57 97 "4° 

3 94-38 95-06 95-04 

4 94-38 94-3° 93-82 

5 
6 

91-38 9°’77 9i-49 
88-38 88-86 88-78 

7 85-38 86-io 85-74 

8 
79-38 83-72 83-61 

9 
82-38 82-89 82-52 

10 79*38 80-34 80-73 

11 76-38 77-32 78-92 

12 73-38 75’°3 74*27 

*3 74-38 75*7i 74*94 

H 72-38 74‘52 73*6i 

15 
70*00 7r48 71-68 

16° — ■—■ 69-20 

?7 67-40 68-93 67*37 
18 65’9f 67-12 — 

195 — 66-94 — 

205 •— 65-56 — 

21s — —• 62-30 

22 60-29 61 • 16 61 -99 

236 -— 60-92 61.36 

2 40 — 60*77 6o-88 

257 
— 60-42 60-24 

26 56 69 57-82 58-66 

27 53-09 54-22 54*45 
28 51-00 52-62 52-11 

29 49-00 49-51 49-55 
3° 47-00 49.43 48-26 

31 45'°° 47*49 46-79 

32 43‘co 44-41 43*63 

335 — 43-64 44 01 

34 41 -oo 41-48 42-19 

35 39-00 38-57 38-77 

36 37-00 38-09 37-7i 

37 35-00 35-33 36-71 

33 33-00 32-98 32-79 

39 27-31 29-67 29-07 

4°u •— 29-07 — 

In determining the amounts of copper contained in 
these alloys, I have employed a method which has been 
used for a long time by many of the copper assayers of 
this country, by whom it is highly esteemed. It is 
essentially the old Swedish method3 of precipitating the 
copper from its solution in acid, by means of metallic 

5 The instances in which the amounts of metal used in preparing 
the alloy are not given refer to crystallised products which were 
obtained accidentally during the course of the research. 

6 Yellow-metal, from founder’s pots, said, from appearance of test 

ingot, to require a little more zinc. 

7 Yellow-metal which had afforded a satisfactory test. 
8 Fid. Bergman, “Physical and Chemical Essays,” translated from 

the original Latin by E. Cullen, M.D. (London, 1788), vol. ii. p. 443. 
Described more fully by Kersten, in Karsten u. von, Dechen’s Archiv 
fur Mimralogie, u. s. u\, xii. 567; also by Kerl, in Bodemann’s 
Probirlcunst von Bruno Kerl (Clausthal, 1857), s. 2.16. 
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iron, with, however, several more modern modifications 
and improvements.9 Since several of the details of this 
process have never, to my knowledge, appeared in 
chemical literature, I shall make no apology for describing 
it at length in this connection. 

In choosing samples of the alloy for analysis, I have 
been careful to select those portions of the cup which 
were best crystallised, avoiding always the upper crust, 
which had lost zinc by volatilisation while cooling; from 
the sheets into which the fluid portion of the alloy was 
cast, I have taken pieces near the edge, which were free 
from any admixture of fragments of the crust. 

(To be continued.) 

On Coal Gas,10 by the Rev. W. R. BOWDITCH. 

A distinguished Fellow of the Royal Society discovered 
coal-gas, when Rector of Crofton, about two miles from 
my present parish, and nearly all our knowledge of this 
complex substance is derived from the labours of chemists 
who have been, or are, Fellows of the Society. I feel 
assured, therefore, that an attempt to extend the know¬ 
ledge of the reaction of coal-gas with various substances 
will be favourably received, and that the application to 
practice of the facts made known, will not render a 
memoir less acceptable to the Society which rewarded 
alike the abstract researches of Leverrier and the 
practical ones of Arnott. 

Six years ago I introduced the usaof clay into gas¬ 
works, for the purpose of improving the purification of 
coal-gas, and now,—after so long an experience, the 
purification of many hundreds of millions of feet of gas, 
and the use of many thousand tons of the refuse as 
manure,—I venture, for the first time, to submit the 
grounds upon which my process is based. 

Coal-gas may conveniently be considered under the 
heads of carbon compounds required for the production 
of heat and light, which generate water and carbonic 
acid by their combustion; and sulphur and nitrogen 
compounds which are not necessary for heat and light, 
and ought to be removed from gas on account of the 
injurious nature of the substances produced by their 
combustion. 

The former of these classes will be treated of inci¬ 
dentally ; the latter class forms the principal subject of 
this paper. When speaking of gas, I always refer to 
that which has undergone the ordinary condensation of 
gas-works, wherefore no mention is made of the complex 
compounds removed by condensation. 

When coal is distilled, its nitrogen is evolved in some 
forms of combination which are generally familiar, while 
others are almost unsuspected. Under certain conditions 
of distillation, much nitrogen leaves the retort and passes 
the condenser as ammonia or some of its salts. These 
are all removed from gas by clay, so that no trace of 
ammonia can be discovered after gas has passed through 
purifiers charged with an adequate quantity of clay, and 
with lime or some equivalent substance to remove 
sulphide of hydrogen. Clay is thus entitled to be classed 
with acids and some metallic salts as a purifier of gas, 
for these, of course, remove ammonia and its salts. But 
between clay and acids there is an important difference, 
in regard to the action which takes place upon the most 
valuable light-giving constituents of the gas; acids 
remove a large quantity of these, clay does not. We 

9 For information concerning these I am indebted to Mr. G. J. 
Dickinson, chemist, of the copper works at Point Shirley, near 
Boston. 

10 From the Proceedings of the Royal Society, vol. xi. p. 25. 

have experimental proof that clay does not remove the 
valuable hydrocarbon vapours from gas, in the fact that 
strong spirit of wine digested upon foul clay for days, 
does not thereby become much more luminous than* it 
was before being so treated. The Very slight light-giving 
power which it has obtained is due to tar; for if the 
spirit be evaporated, and the tar so obtained be re-dis¬ 
solved in fresh spirit, the same kind of flame will be 
obtained as before; whereas the addition of a small 
portion of coal-oil to spirit gives a flame of considerable 
illuminating power. To this I may add, that long and 
extensive experience shows that the employment of clay 
in the purifying process improves the light-giving power 
of gas, by removing substances which are not otherwise 
removed, and which, if allowed to be burnt with the gas, 
lessen its illuminating power. These light-damaging 
compounds are produced during the later portion of the 
distillatory process, as I have proved by experiment. 
The same retort was charged twice with the same weight 
of the same coal. The gas produced by one charge was 
purified by lime only, that produced by the other charge 
was purified by lime and clay. The illuminating power 
of the gas passing at each half-hour’s end was deter¬ 
mined, and it was found that the purification made no 
difference for the first three or four half-hours. About 
the middle of the charge, that purified by my process 
had slightly the advantage, and at the close the differ¬ 
ence in favour of that purified by the addition of clay 
has been found as much as ten or twelve per cent. Thus 
it is shown that the compounds removed by clay from 
gas produced during the early stages of distillation— 
however objectionable on other accounts—do not lessen 
the light-giving power of gas, whereas those removed 
during the later periods of distillation reduce the light¬ 
giving powers considerably. 

If conjecture be allowable, I would venture an opinion 
that cjmnogen compounds, and other nitrogenised sub¬ 
stances with which foul clay abounds, are those which 
lessen light. My own investigations lead directly to 
this inference, and, I think, explain an old Table by Dr. 
ITenry in this sense. In the Philosophical Transactions 
for 1808, he shows that the gas produced from ii2lbs. 
of Cannel-coal contained, after purification, the follow¬ 
ing quantities of nitrogen :— 

Hours from 
commence¬ 

ment of 
distillation, 
d an hour 
1 hour 

3 

5 >> 

7 » 

9 >> 

,, 
12 ,, 

100 measures of 
purified gas con- 
tain measures 
of nitrogen. 

20 Due chiefly to atmospheric air. 
4-f j Probably the time when ammo- 
5 j nia was principally produced. 

15 \ Probably vapour of water was 
15 i present in very small quantity, 
15 > and cyanogen and related com¬ 
ao ^ pounds were produced in in- 
20 / creasing quantity. 

Without assuming the absolute accuracy of these 
figures, we may regard them as valuable indicators, 
pointing, I think, in the direction I have ventured to 
conjecture. 

A beautiful reaction furnishes experimental proof of 
the damage done to gas by acids. Clean deal sawdust 
is well moistened with pure sulphuric acid, diluted with 
five or six volumes of water, so that the sawdust may 
not be discoloured, and gas is passed through it in a slow 
stream. With rich gases, which give the light of from 
20 to 25 sperm candles for a consumption of five feet an 
hour, the sawdust instantly changes to a most beautiful 
pink colour, and the tint gradually deepens until the 
whole becomes of a dark mahogany. With poor gases, 
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which give the light of from 10 to 12 candles, this colo¬ 
ration is exceedingly faint at first, and deepens very 
slowly. The differences of coloration are so considerable 
and constant, that I have no doubt of the possibility of 
thus determining the value of gas as an illuminant. By 
using a standard acid, the same kind of sawdust, a 
uniform volume of gas, and the same sized U-tubes, 
notation of time and depth of colour would give a close 
approximation to the illuminating value of the gas. At 
all events, the sources of error are not greater than those 
of photometry in the hands of all but the most expe¬ 
rienced, and the process is quite as close an approxima¬ 
tion to truth as an ultimate analysis of gas, containing, 
as it does, impurities which render skill and precaution 
useless. A comparison of the analysis of coal-gas given 
in “ Bunsen’s Gasometry,” with the substances now 
known to exist in gas, will convince us that at present 
we cannot attach any value to such analyses. 

To determine the substances in gas which produce this 
coloration, some of its chief illuminating constituents 
were prepared and passed separately through the acid 
sawdust. 

Olefiant gas made in the usual manner, and carefully 
purified, reddens the acid sawdust. Ether vapour does 
not affect it, and therefore need not be removed from 
the gas for this experiment. 

Propylene, produced by passing the vapour of fusel- 
oil through a red-hot combustion-tube filled with cast- 
iron nails, but kept at so Iowa temperature that a small 
portion of oil passed over without decomposition, red¬ 
dened the acid sawdust. 

Commercial benzole, with the exception of one speci¬ 
men, reddened the acid sawdust. 

I have not yet had leisure to prepare and test acetylene. 
The coloration of fir-wood, moistened by hydrochloric 

acid, has been mentioned by Williams as characteristic 
of pyrrole. 

To show that the colour was produced by illuminating 
matter abstracted, some sawdust w as treated W7ith acid 
strong enough to char it slightly d and gas, which 
instantly reddened the clean sawrclust and dilute acid, 
was passed first through the black and then through the 
clean acid saw7dust. No colour w7as produced in the 
latter, though the flow of gas continued for an hour. 

Hydrochloric may be substituted for sulphuric acid, so 
far as that gas colours saw7dust moistened w7ith it; but 
it is liable to a considerable disadvantage. If gas con¬ 
tain ammonia, the vapour of the acid unites with it in 
the tube before the gas comes into contact v7ith the saw¬ 
dust ; and the result is a deposit of chloride of ammonium 
on the surface of the sawdust where the colour com¬ 
mences, which renders the observation less precise and 
easy. Olefiant gas likewise does not redden this acid 
sawdust, and therefore cannot be estimated by it. 

Nitrogenised compounds in coal-gas present the 
greatest difficulty in the w7ay of efficient purification, 
and the almost impossibility of obtaining them in a 
state fit for examination, renders their investigation 
laborious and unsatisfactory. Much nitrogen is con¬ 
tained in gas as cyanogen, which can be separated from 
the clay used in purification. Probably not much less 
exists as sulphocyanogen, which can be separated from 
the foul clay with ease; and the presence of further 
quantities in combination with sulphuretted hydro¬ 
carbons and tar, can be demonstrated. The bodies 
formed by this combination of elements are, I believe, 
unknown at present. 

1 This acid was of the same strength as that used in some gas-works. 

By placing clay in a purifier through w7hich crude 
gas passes from the condenser of a gas-wTorks, and 
treating the saturated clay with spirit, a solution is 
obtained, of a brown colour, which has no effect upon 
litmus, turmeric, or lead paper, which decolorises a solu¬ 
tion of iodine, and from v7hich nitrate of silver throw7s 
dovrn a white or brow7nish-white precipitate, and acetate 
of lead a white precipitate. The aqueous solution pos¬ 
sesses the same properties, and, like the solution in 
spirit, is ahvays neutral. Litmus paper, immersed in 
either of the solutions, and exposed to the air, becomes 
quickly, strongly, and permanently reddened. Soluble 
sulphides have been tested for repeatedly w7ith nitro- 
prusside of sodium, as well as with acetate of lead, but 
have never been found; yet a sulphur compound exists 
in solution which possesses the powrer of forming a sul¬ 
phide with metallic mercury. The spirit solution, 
digested on mercury, with occasional shaking, produces 
the black sulphide of mercury, while the aqueous solu¬ 
tion, similarly treated, produces the red sulphide. In¬ 
soluble sulphides, however, exist in the foul clay, and 
evolve sulphide of hydrogen on the addition of an acid. 
These insoluble sulphides are oxidised rapidly by expo¬ 
sure of the clay to atmospheric action. 

A solution of clay in spirit was treated with an excess 
of powdered acetate of lead, and the w7hite precipitate 
filtered off. The brown filtrate was supersaturated with 
ammonia and filtered. The clear brown filtrate, diluted 
with twelve times its bulk of water, became milky, and 
with much difficulty was obtained clear by filtration. 
Part of the spirit was then^ distilled off, to ascertain 
whether it would bring over a volatile sulphur compound, 
but the spirit was quite free from sulphur. The remain¬ 
ing fluid was then acidified with nitric acid, which 
caused brisk effervescence and a strong smell of hydro¬ 
cyanic acid. Nitrate of silver was added as long as it 
continued to produce a precipitate ; the precipitate, dried 
and heated, gave off cyanogen, which burnt with its 
characteristic flame. The clear filtrate, slowly evapo¬ 
rated to dryness, left a pale yellow crystalline mass, 
which did not change colour by several days’ exposure 
to light. Part of this, burnt in a porcelain crucible, 
gave off nitrous fumes, and left a considerable residue 
blackened by oxide of silver. Water was added to this 
residue, and the oxide of silver filtered off, and an 
abundant precipitate of sulphate of baryta obtained, 
with a salt of baryta. The remainder of the yellow 
salt was re-dissolved in water, with a view7 to separate a 
granular portion which was mixed vdth the more per¬ 
fectly crystalline salt, but an accident unfortunately 
spoilt the remainder, and rendered any further progress 
impossible. 

(To be continued.) 

PHARMACY, TOXICOLOGY, &c. 

Report on Adulterations, 
by the American Pharmaceutical Association. 

The Committee upon the subject of Home Adulterations, 

appointed at the annual meeting of this Association, 

held in Boston last year, respectfully report:— 

The subject of Home Adulterations is one worthy of 
the careful consideration of every member of society, 
whether pharmaceutist, physician, or consumer,—and 
all belong to the latter class,—because of the pernicious 
and often dangerous results which ensue from the use of 
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articles mixed with deleterious substances, or deficient 
in power, owing to inert substances used to enhance the 
profit of the unscrupulous tradesman. 

Your Committee feel deeply the responsibility of their 
duty; they feel that much ought to be said and done 
which they dare not take the responsibility, as indivi¬ 
duals, of saying and doing. They trust that the time 
will come when State legislators, or the General Govern¬ 
ment, will cause such penalties to be affixed to the selling 
of adulterated articles that the business will cease to 
“ pay,” and that “ honesty ” will be practised because it 
is “ the best policy.” During the past year your Com¬ 
mittee have had many articles of drugs, medicines, and 
food submitted to their examination, and they have felt 
more and more the necessity of some means being 
devised for checking this abominable practice, which, in 
the language of another, “ is undermining the very 
foundation of trade,—viz.,faith in commercial integrity.” 

We refer to our published report in our last year’s 
“Proceedings” for the definition of an adulteration as 
given by Dr. Hassall, of London, who has done more 
than any other to draw public attention to the alarming 
facts of this species of fraud. He says an adulteration 
consists in the intentional addition to an article, for the 
purpose of gain or deception, of any substance or 
substances, the presence of which is not acknowledged 
in the name under which the article is sold. The change 
of an article entirely, and selling it under a false name 
in place of another, constitutes a substitution, and not 
an adulteration. 

Thus briefly referring to the introductory of our last 
year’s report, we would say**that all the views we there 
express we still sustain. We have, during the past year, 
seen nothing to cause us to change our opinion as to the 
dangerous and hurtful tendency of this unlawful practice; 
on the contrary, all our experiences confirm us in the 
views we there express, and tend to convince us more 
fully that the public do not know the extent to which 
they are cheated, nor would any intelligent community 
submit to the imposition were they once fully aware of 
the danger and risk they are exposed to. 

Adulterations are practised for three principal reasons, 
as briefly stated by the author of “ Falsification of 
Food :”— 

x. For the purpose of making the substance more 
saleable, by improving its aj>pearance by the addition of 
some body, either innocuous or otherwise. 

2. To depreciate the quality by adding some substance 
wdiich will diminish the real, without altering the 
apparent strength or general appearance. This is gene¬ 
rally a very deadly fraud. 

3. To depreciate quality and “extend” the quantity, 
by the addition of some simple substance, as water, or, 
if a solid body, as sand, gypsum, &c. 

The matter of adulteration of articles of food is quite 
properly within the scope of a report on Home Adul¬ 
terations ; and your Committee propose entering somewhat 
largely into this part of the subject, trusting that the 
Association will grant them indulgence. 

It is a sad and alarming fact that “ death lurks in the 
pot; ” that the community are exposed to injury, disease, 
and death, by the very food they live upon, and the tea, 
coffee, and water they drink. It is often urged in defer¬ 
ence to many of these nefarious practices, such as the 
addition of some of the salts of copper and lead, or 
cocculus Indicus, to articles of daily consumption, that 
they are “ used in very small quantities.” We grant the 
statement to be true, and are deeply, we trust truly, 
grateful, as we ought to be, that we are not murdered 
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outright, but scientifically and handsomely killed by 
inches. 

Who can estimate the results of the continued 
introduction into the system, day by day, and month by 
month, of these poisonous additions to articles of food ? 
No substance, however small its daily use, which is 
decidedly poisonous and pernicious, can be used without 
producing, finally, disease, and even death. Any 
physician can tell you of cases where the seeds of painful 
and lingering disease have been planted by some slow, 
insidious poison. All of you are, doubtless, aware that 
disease often arises from the use of water through lead 
pipes; and who can say that of the many cases of 
“ unknown disease,” some of them may not have been 
caused by poison taken in the small but oft-repeated 
doses of the daily food. 

We are aware that many—and among them even 
those of scientific reputation—scout the idea' of any 
trouble arising from water through lead; but your Com¬ 
mittee feel that it is of such great importance that they 
cannot pass it by without a brief notice. It is a question 
upon which scientific men have differed; but, with the 
present knowledge of the subject that we have, your 
Committee can but recommend, in every practical case, 
the use of some other substance than lead for the con¬ 
veyance of water to be used for drinking purposes. 

Where so large a possibility of injury exists, prudence 
would dictate an entire avoidance of the danger. 

One of your Committee has been fully convinced of 
the great danger attending the use of water through 
lead pipe. He has- known lead to be taken from a 
portion of the liver of a person who died, with every 
symptom of acute lead poisoning, and wTho was con¬ 
sidered by the attending physician to be a victim of lead 
disease. 

The susceptibility of individuals to this poison varies 
very greatly ; many persons apparently suffer no incon¬ 
venience, although subjected to precisely the same 
exposure which proves fatal to others. 

One of the most striking cases of extreme suscepti¬ 
bility to this species of poisoning which has come to the 
knowledge of your Committee is the following :— 

A man, aged thirty-five, who was a house-servant in 
the city at the time of his sickness, had never been ex¬ 
posed to the influence of lead, as far as could be ascer¬ 
tained, previous to entering his place of service. He 
was employed by a private family, consisting of persons 
both older and younger than himself, and who had 
drank the water through the lead pipe for several years, 
in fact, ever since the introduction of the water into the 
city, without the slightest apparent injury. The man 
referred to was from the country, and perfectly healthy 
and strong upon his arrival in the city; he was a 
fleshy and robust man, and never had noticed any indi¬ 
cations of paralysis. He had been, in his situation as 
servant, exposed to lead poisoning in no other way than 
drinking the same water that the family used, only 
three months, before he was attacked with violent 
symptoms of lead paralysis, without the premonitory 
symptoms of colic. He was completely paralysed, ex¬ 
cepting the muscles of respiration and the heart. Even 
the muscles of the eye-lids •were useless, and the “ blue 
line” upon the gums was apparent, which is the well- 
known and usual attendant upon cases of lead-poisoning. 
Under treatment of iodide of potassium he completely 
recovered. 

If such serious results can occur, is not the matter one 
worthy the attention of those who have in charge the 
public health ? 
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The singular mode in which the lead is sometimes 
introduced into the system also calls for care and watch¬ 
fulness, to prevent the unknown, and, therefore, unsus¬ 
pected danger. 

One of the members of your Committee was called 
upon by a physician who had a patient, a farmer, 
suffering apparently from lead poison, to make an 
analysis of some cider. From what source the lead was 
taken was a mystery. The water used by the family 
was all drawn by an old-fashioned “ well-sweep ” and 
bucket; no possibility seemed to exist that lead could be 
the cause, and yet all the symptoms were those of a 
plainly-marked case of lead-poisoning. The attending 
physician finally thought of the cider which the farmer 
was in the habit of drinking, and, as a matter of extreme 
precaution, decided to have a portion of it analysed. 
From less than two quarts of that cider, metallic lead 
was obtained in substance sufficiently large to hold in 
the hand and prove its nature beyond question. This 
caused an examination of the cask of cider, and from the 
bottom of the cask, upon draining off the cider, was 
taken a pint bowlful of mixed sediment and white lead, 
This, of course, readily accounted for the farmer's lead 
disease. The cask used had formeriy been filled with 
oil, and, in putting it together, the edges of the staves 
had been plentifully coated with lead, ground in oil. 
before driving the hoops, to prevent the possibility of 
leakage; afterwards, when used for cider, the lead was 
dissolved out, and the serious consequences followed. 

These instances, taken from many, are given to show 
that those who speak and feel warmly on this subject of 
.ead-poisoning have some reason for their opinions and 
feelings. 

We are aware that this is not strictly an adulteration, 
but certainly, after all that has been said and written 
upon this subject, those who, being aware of the facts in 
the case, and who could avert the danger, go on deli¬ 
berately using lead pipes for drinking-waters, place 
themselves in the situation of the man who sets spring 
guns and gets shot himself. When lead pipes are used 
in preference because they are “ cheaper ” than gutta 
percha, block tin, or iron, does not this constitute an 
adulteration of the water ? 

We are lead to speak of this subject of lead-wafer, 
perhaps going beyond the limits which the Association 
have laid down for our Committee, by having met with 
and known many instances where sad trouble has been 
produced by this often despised cause. 

The next article we would ask your attention to is 
milk. During the past year it has been the duty of one 
of your Committee to analyse a large number of specimen r 
of milk. As many of you are aware, there exists a 
statute in some States regarding the sale of adulterated 
and unwholesome milk, and by virtue of that statute an 
Inspector of Milk is appointed by the authorities. 

During the past year a large number of specimens 
have been analysed at the request of the Inspector of 
Milk for the city of Boston. With but one single excep¬ 
tion, every specimen was found to be adulterated, many 
of them very largely. 

The plan adopted has been to compare the amount of 
food contained in any milk examined with that which, 
by the analysis of a very large number of specimens of 
pure cow’s milk, was found to be the average amount. 
The amount of food being ascertained in any given 
specimen, it is easy, by comparison, to find the relative 
worth of the sample to the standard, and thus ascertain 
the dilution with water. 

The amount of milk-sugar and salts was also estimated, 

and the difference between the weight of the milk started 
with and the sum of the weights of the food, milk-sugar, 
and salts, gave the weight of the water in any sample 
analysed. The amount of water which any milk con¬ 
tained was not made the basis of comparison at all; the 
addition of water to milk increases in a much larger 
degree the worth of the milk as a food yielding fluid 
than it increases the per centage amount of water, and as 
the amount of food really constitutes the value of the 
milk, the analyses were placed on this alone. 

Water is the principal adulteration of milk; but, to 
conceal this fraud and destroy the “skim milk ” appear¬ 
ance, recourse must be had to several other adulterations, 
as the sddition of colouring-matter, salt, &c., to increase 
the weight and improve the flavour, both of which it 
does, the latter quite remarkably. 

Sometimes poor milk, from cows that should not be 
milked at all, owing to their condition, is mixed with 
that sent to market. It is only by microscopical examina¬ 
tion that this unwholesome and unclean milk can be 
detected. Specimens of this kind have been met with 
during the past year. 

From the experience one of your Committee has had, 
he does not hesitate to say that the adulteration of milk 
is largely and systematically carried on. Who can judge 
of the amount of sickness caused to children by the use 
of this unwholesome, and oftentimes poisonous food,— 
poisonous, because decomposition has already commenced. 

Much of the sickness among young children in many 
large cities may be fairly attributed to the bad and 
unhealthy milk which they almost of necessity receive; 
and to the poorer classes, those less able by other reasons 
to contend with such a diet, the greater portion of this 
milk is given. 

The milk oftentimes is not served to consumers until 
the second day after it is taken from the cow, owing to 
its being transported long distances, and when diluted 
with water the process of decomposition is much more 
rapidly set up. 

On Santonate of Protoxide of Mercury, 
by Dr. John Muller, of Berlin. 

Tiie solutions of equal par's of protonitrate of mercury 
and santonate of soda, in distilled water, are mixed; 
after 24 hours the precipitate is separated by a filter, 
well washed with distilled water, dried at a moderate 
heat, and preserved in bottles excluded from the light. 

The protosantonate of mercury is a whitish powder, 
somewhat crystalline under a magnifier, inodorous, and 
of a slight metallic taste, which is afterwards bitterish 
and very persistent. It is insoluble in water and alcohol, 
unaltered at 212°, charred at a high temperature, and 
decomposed into mercury and red oxide of mercury; 
lime-water decomposes it into soluble santonate of lime 
and black oxide of mercury. 

A solution of sulphide of potassium decomposes it qt 
2120, forming black sulphide of mercury and soluble 
santonate of potassa. A warm solution of iodide of 
potassium yields with it greenish iodide of mercury and 
santonate of potassa. 

Exposed with alcohol to the temperature of boiling 
water, a turbidity is produced on the addition of svater, 
but no precipitate. Thereby the salt is distinguished 
from santonin, which, under the same circumstances, is 
precipitated. When treated with diluted nitric acid, 
protonitrate of mercury is dissolved and pure santonin 
left behind. 
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Other acids show the same behaviour as nitric acid, 
and alkalies decompose it like lime-water.—Arch, cler 
JPhartn. 

PROCEEDINGS OP SOCIETIES. 

ROYAL INSTITUTION OF GREAT BRITAIN. 

A Course of Six Lectures1 (adapted to a Juvenile Auditory), on 
the Chemical History of a Candle;'by M. Faraday, 
H.C.L., F.P.S., Fullerian Professor of Chemistry, A./., 
Foreign Associate of the Academy of Sciences, Paris, §c. 

Lecture IY. (Jan. 3, 1861.) 

Products: Water from the Combustion—Nature of Water— 
A Compound—Hydrogen. 

I see you are not tired of the candle yet, or I am sure you 
would not he interested in the subject in the way you are. 
When our candle was burning we found it produced water 
exactly like the water we have around us ; and by further 
examination of this water we found in it that curious body, 
hydrogen—that light substance of which there is some in 
this jar. We afterwards saw the burning powers of that 
hydrogen, and that it produced water. And I think I in¬ 
troduced to your notice an apparatus which I very briefly 
said was an arrangement of chemical force, or power, or 
energy, so adjusted as to convey its power to us in these 
wires ; and I said I should use that force to pull the water to 
pieces, to see what else there was in the water besides 
hydrogen ; because, you remember, when we passed the 
water through the iron tube, we by no means got the weight 
of water back which we put in in the form of steam, though 
we had a very large quantity of gas evolved. We have now 
to see what is the other substance present. That you may 
understand the character and use of this instrument let us 
make an experiment or two. Let us put together, first of 
all, some substances, knowing what they are, and then see 
what that instrument does to them. There is some copper 
(observe the various changes which it can undergo), and 
here is some nitric acid, and. you will find that this being a 
strong chemical agent will act very much when I add it to 
the copper. It is now sending forth a beautiful red vapour; 
but as we do not want that vapour, Mr. Anderson will hold 
it near the chimney for a short time, that we may have the 
use and beauty of the experiment without the annoyance. 
The copper which I have put into the flask will dissolve: it 
will change the acid and the water into a blue fluid con¬ 
taining copper and other things, and I purpose then showing 
you how this voltaic battery deals with it; and in the 
meantime we will arrange another kind of experiment for 
y»u to see what power it has. This is a substance which is 
to us like water—that is to say, it contains bodies which we 
do not know of as yet, as water contains a body which 
we do not know as yet. Now this solution of a salt I will 
put upon paper and spread about, and apply the power of the 
battery to it, and observe what will happen. Three or 
four important things will happen which we shall take 
advantage of. I place this wetted paper upon a sheet of tin- 
foil, which is convenient for keeping all clean, and also for 
the advantageous application of the power; and this solu¬ 
tion, you see, is not at all affected by being put upon the 
paper or tinfoil, nor by anything else I have brought in 
contact with it yet, and which, therefore, is free to us to 
use as regards that instrument. But first let us see that our 
instrument is in order. Here are our wires. Let us see 
whether it is in the state in which it was last time. We 
can soon tell. As j^et, when I bring them together, we 
have no power, because the conveyers—what we call the 
electrodes—the passages or ways for the electricity—are 
stopped; but now Mr. _ Anderson by that [referring to a 
sudden flash at the ends of the wires] has given me a 
telegram to say that it is ready. Before I begin our 
experiment I will get Mr. Anderson to break contact again 
at the battery behind me, and we will put a platinum wire 
across to connect the poles, and then if I find I can ignite 
a pretty good length of this wire wo shall be safe in our 
experiment. Now you will see the power. [The connection 

1 Reported verbatim by special permission. 
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was established, and the intermediate wire became red hot.] 
There is the power running beautifully through the wire, 
which I have made thin on purpose to show you that we 
have _ those powerful forces; and now, having that power 
we will proceed with it to the examination of water. 

I have here two pieces of iflatinum, and if I lay them down 
upon this piece of paper [the moistened paper on the tinfoil] 
you will see no action; and if I take them up there is no change 
that you can see, but the arrangement remains just as it was 
before. But now see what happens : if I take these two poles 
and put either one or the other of them down separately on the 
platinum plates, they do nothing for me, both are perfectly 
without action ; but if I let them both be in contact at the 
same moment, see what happens [a brown spot appeared under 
each pole of the battery]. Look here at the effect that takes 
place, and see how I have pulled something apart from the 
white—something brown ; and I have no doubt, if I were to 
arrange this, and were to put one of the poles to the tinfoil 
on the other side of the paper, why, I get such a beautiful 
action upon the paper, that I am going to see whether I 
cannot write with it—a telegram if you please [the Lecturer 
here traced the word “juvenile” on the paper with one of 
the terminal wires]. See there how beautifully we can get 
our results. 

You see we have here drawn something, which we have not 
known about before, out of this solution. Let us now take 
that flask from Mr. Anderson’s hands, and see what we can 
draw out of that. This, you know, is a liquid which we-have 
just made up from copper and nitric acid, whilst our other 
experiments were in hand, and though I am making this 
experiment very hastily, and may bungle a little, yet I 
prefer to let you see what I do rather than prepare it 
beforehand. 

Now see what happens. These two platinum-plates are 
the two ends (or I will make them so immediately) of this 
apparatus ; and I am about to put them in contact with that 
solution, just as we did a moment ago on the paper. It does 
not matter to us whether the solution be on the paper or 
whether it be in the jar, so long as we bring the ends of the 
apparatus to it. If I put the two platinums in by themselves 
they come out as clean and as white as they go in [inserting 
them into the fluid without connecting them with the 
battery] ; but when we take the power and lay that on 
[the platinums were connected with the battery and again 
dipped into the solution], this, you see [exhibiting one of 
the platinums], is at once turned into copper, as it were ; it 
has become like a plate of copper ; and that [exhibiting the 
other piece of platinum] has come out quite clean. If I take 
this coppered piece and change sides, the copper will leave 
the right hand side and come over to the left side; what 
was before the coppered plate comes out clean, and the plate 
which was clean comes out coated with copperand you thus 
see that what copper we put into this solution we can also 
take out of it by means of this instrument. 

Putting that solution aside, let us now see what effect this 
instrument will have upon water. Here are two little 
platinum-plates which I intend to make the ends of the 
battery, and this, (c) is a little vessel so shaped as to enable 
me to take it to pieces, and show you its construction. In 
these two cups (a and b), I, pour mercury, which touches 
the ends' of the wires connected with the platinum- 
plates. In the vessel (c), I pour some water containing 
a little acid (but which is put only for the purpose 
of facilitating the action, it undergoes no change 
in the process), and connected with the top of the 
vessel is a bent glass tube (d), which may remind you of the 
pipe which was connected with the gun barrel in our furnace 
experiment, and which now passes under the jar (e). I have 
now adjusted this apparatus, and we will proceed to affect the 
water in some way or other. In the other case, I sent the 
water through a tube which was made red hot; I am now 
going to pass the electricity through the inside of this vessel. 
Perhaps I may boil the water; if I do boil the water I shall 
get steam ; and you know that steam condenses when it gets 
cold, and you will therefore see by that, whether I do boil 
the -water or not. Perhaps, however, I shall not boil the 
water, but produce some other effect. You shall have the 
experiment and see. There is one wire which I will put to 
this side (a), and here is the other wire which I will put to 
the other sido (b), and you will soon see whether_ any 
disturbance takes place. Here it is seeming to boil up 
famously ; but does it boil ? Let us see whether that which 
goes out is steam or not. I think you will soon see the jar 
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(f), will be filled with, vapour, if that which rises from the 
water is steam.. But can it be steam ? Why, certainly not; 
because there it remains, you see, unchanged. There it is 
standing over the water, and it therefore cannot be steam, but 
must be a permanent gas of some sort. What is it ? Is it 
hydrogen; is it steam; is it anything else? Well, we will 

examine. it. If it is hydrogen it will burn. [The Lecturer 
then ignited the gas collected, which burnt with an explosion.] 
It is certainly something combustible, but not combustible 
in the.way that hydrogen is. Hydrogen would not have 
given you that noise, but the colour of that light when the 
thing did burn was like that of hydrogen ; it will, however, 
burn without contact with the air. That is why I have 
chosen this other form of apparatus, for the purpose of point¬ 
ing out to you what are the particular circumstances of this 
experiment. In place of an open vessel, I have taken one 
that is closed; (our battery is so beautifully strong, 
that we are even boiling the mercury, and getting 
all things right,—not wrong, but vigorously right); and 
I am going to show you that that gas, whatever it may 
be, can burn without air; and in that respect differs 
from a candle, which cannot burn without the air. And our 
manner of doing that is. as follows:—I have here a glass 
vessel (g) which is fitted with two platinum wires (1 ic), through 
which I can apply electricity; and we can put the vessel on 
the air-pump and exhaust the air, and when we have taken 
the air out we can bring it here and fasten it on to this jar 
(f), and let that gas into the vessel which was formed by the 
action of the voltaic battery upon the water, and which we 
have produced by changing the water into it,—for I may go 
as lar as this, and say we have merely, by that experiment, 
changed the wafer into that gas. We have not only 
altered its condition, but we have changed it really and truly 
into that gaseous substance ; and all the water is there which 
was decomposed by the experiment. As I screw this vessel 
(g h) on here (11'), and make the tubes well connected, and 
when I open the stop-cocks (h ii h'), if you watch the level of 

•*i 1wf*:er (m F)i you will see that that gas will rise. Now, I 
wall close the stop-cocks, as I have drawn up as much as that 
vessel can hold, and being safely conveyed into that chamber, 
1 will pass into it an electric spark from this Leyden jar (l), 

and the vessel,-which is now quite clear and bright, will 
become dim. I here will be no sound, for the vessel is strong 
enough to confine the explosion. [A spark was then passed 
through the jar, when the explosive mixture was ignited.-] 
Hid 3rou see that brilliant light ? If I again screw the vessel 
on to the jar, and open these stop-cocks, you will see that 
the gas will rise a second time. [The stop-cocks were then 
opened. J Ihose gases [referring to the gases first collected in 
the jar, and which had just been ignited by the electric spark] 
have disappeared, as you see : their place is vacant, and fresh 
gas has gone m. Water has been formed of them; and if 
we repeat our operation [repeating the last experiment], I 
shall have another vacancy, as you will see by the water 
lismg. I always have an empty vessel after the explosion, 
because the vapour or gas into which that water has been 
resolved by the battery, explodes under the influence of the 
spark, and changes into water ; and by-and-by you will see 
in this upper vessel some drops of water trickling down the 
sides and collecting at the bottom. 

We are here dealing with water entirely, without reference 
to the atmosphere. The water of the candle had the atmo¬ 
sphere helping tc produce it; but in this way it can be pro¬ 
duced independently of the air. Water, therefore, ought to 

contain that other substance which the candle takes from the 
air, and which, combining with the hydrogen, produces 
water. 

Now, jmu saw that one end of this battery took hold of the 
copper, extracting it from the vessel which contained the 
blue solution. It was effected by this wire; and surely we 
may say if the battery has such power with a metallic 

o H 

solution, which we made and unmade, may we not think 
that it is possible that it can split asunder the component- 
parts of the water, and put them into this place and that 
place . Suppose I take the poles—the metallic ends of this 
battery and see what will happen with the water in this 
apparatus (Tig. 2) where we have separated the two ends 
far apart. I place one here (at a), and the other there (atn), 
and i have little shelves with holes which I can put upon 
each pole, and so arrange them that whatever escapes from 
the two ends of the battery will appear as separate gases ; for 
you saw that the water did not become vaporous, but gaseous, 
the wires are now in perfect and nroper connection with 
the vessel containing the water, and you see the bubbles 
using, let us collect these bubbles and see what they are. 
Here is a glass cylinder (o), I fill it with water and put it 
over one end (a) of the pile, and I will take another (11) 
and put it over the other end (b), of the pile. And so now 
we have a double, apparatus, with both places delivering 
gets. -Both, these j&rs will fill with gas. There they go 
that to the right (11) .filling very rapidly; the one to the 
leit (o) falling not so rapidly; and though I have allowed 
some bubbles to escape, yet still the action is going on 
pretty regularly, and were it not that one is rather smaller 
than the other, 3Tou -would see that I should have twice as 
much m this (h), as I have in that (o). Both these gases 
arenolourless ; .they stand over the water without condensing- 
they are alike in all things I mean in all apparent things ; 
and. we have here an opportunity of examining these 
bodies and ascertaining what they are. Their bulk is large 
and we can easily apply experiments to them. I will take 
this jar (h) first, and will ask 3 0U to be prepared to recognise 
hydrogen. 
. Think of all its qualities—the light gas which stood well 
in inverted vessels, burning with a pale flame at the mouth 
of the. jar, and see whether this gas does not satisfy all these 
conditions. If it be hydrogen it will remain here white I 
hold this jar inverted. [A light was then applied and the 
hydrogen burn.] What is there now in the other jar > 
You know that the two together made an explosive mixture 
But what can this be which we find as the other constituent 
m water, and which must therefore be that substance which 
made the hydrogen burn ? We know that the water wc put 
into the vessel consisted of the two things together We 
find one of these is hydrogen: what must that other be 
which was in the water before the experiment, and which 
we.now have by itself? I am about to put this lighted 
splinter of wood into the gas. The gas itself will not burn, 
but it will make the splinter of wood burn. [The Lecturer 
ignited the end of the wood and introduced it into the jar of 
gas.] See how it invigorates the combustion of the wood 
and how it makes it burn far better than the air would 
make it burn, and now you see by itself that every other 
substance which is contained in the w^ater, and which, when 
the water was formed by the burning of the candle, must 
have been taken from the atmosphere. What shall we call 
it, A, B, or C ? Let us call it 0—call it “ Oxygen it is a 
very good distinct-sounding name. This, then, is the 
oxygen which was present in the water, forming so large a 
part of it. 

We shall now begin to understand more clearly our 
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experiments and researches; because when we have 
examined these things once or twice we shall soon see why 
a candle burns in the air. When we have in this way 
analysed the water—that is to say, separated, or electrolysed 
its parts out of it, we get two volumes of hydrogen, and one 
of the body that burns it. And these two are represented 
to us on this diagram, with their weights also stated, and 
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we shall find that the oxygen is a very heavy body by com¬ 
parison with the hydrogen. It is the other element in 
water. 

I had better, perhaps, tell you now how we get this oxygen 
abundantly, having shown you how we can separate it from 
the water. Oxygen, as you will immediately imagine, exists 
in the atmosphere; for how should the candle burn to-produce 
water without it ? Such a thing would he absolutely impos¬ 
sible, and chemically impossible without oxygen. Can we 
get it from the air ? Well, there are some very complicated 
and difficult processess by which we can get it from the air; 
but we have better processes. There is a substance called 
the black oxide of manganese ; it is a very black-looking 
mineral, but very useful, and when made red hot it gives 
out oxygen. Here is an iron bottle which has had some of 
this substance put into it, and there is a tube fixed to it, and 
a fire ready made, and Mr. Anderson will put that retort into 
the fire, for it is made of iron, and can stand the heat. Here is 
a salt.called chlorate of potassa, which is now made in large 
quantities for bleaching, and chemical and medical uses, 
and for gunpowder and other purposes. I will take some 
and mix it with some of the oxide of manganese (oxide 
of copper, or oxide of iron would do as well), and if I put these 
together in a retort far less than a red heat is sufficient to 
evolve this oxygen from the mixture. I am not preparing 
to make much, because we only want sufficient for our 
experiments ; only, as you will see immediately, if I use too 
small a charge the first portion of the gas will be mixed with 
the air already inihe retort, and I should be obliged to sacri¬ 
fice the first portion of the gas because it would be so much 
diluted with air ; the first portion must, therefore, be thrown 
away. You will find in this case that a common spirit lamp 
is quite sufficient for me to get the oxygen, and so we shall 
have two processes going on for its preparation. See how 
freely the gas is coming over from that small portion of 
the mixture. We. will examine it and see what are its 
properties. How, in this way we are producing, as you will 
observe, a gas just like the one we had in the experiment 
with the battery, transparent, undissolved by water, and 
presenting the ordinary visible properties of the atmosphere. 
(As this first jar contains the air, together with the first por¬ 
tions of the oxygen set free during the preparation, we will 
carry it out of the way, and be prepared to make our experi¬ 
ments in a regular, dignified manner.) And inasmuch as that 
powerofmakingwood, wax, orother things burn, was somarked 
in the oxygen we obtained by means of the voltaic battery 
from water, we may expect to find the same property here. 
We will try it. You see there is the combustion of a lighted 
taper in air, and here is its combustion in this gas [lowering 
the taper into the jar]. See how brightly and how beautifully 
it burns;—you can also see more than this,—you will perceive 
it is a heavy gas, whilst the hydrogen would go up like a 
balloon, or even faster than a balloon, when not encumbered 
with the weight of the envelope. You may easily see that 
although we obtained from water twice as much in volume 
of the hydrogen as of oxygen, it does not follow that we have 
twice as much in weight; because one is heavy and the other 
a very light gas. We have means of weighing gases or air; 
but without stopping to explain that, let me just tell you what 
their respective weights are. The weight of a pint of hydrogen 
is three-quarters of a grain; the weight of the same quantity 
of oxygen is nearly twelve grains. This is a very great 
difference. The weight of a cubic foot of hydrogen is one- 
twelfth of an ounce; and the weight of a cubic foot of oxygen 
is one ounce and a third. And so on we might come to masses 
of matter which may be weighed in the balance, and which 
we can take account of as to hundred-weights and as to tons, 
as you will see almost immediately. 

Now as regards this very property of oxygen supporting 
combustion, which we may compare to air, I will take a 

piece of candle to show it you in a rough way,—-and the 
result will be rough. There is our candle burning in the air: 
how will it burn in oxygen ? I have here a jar of this gas, 
and I am about to put it over the candle for you to compare 
the action of this gas with that of the air. Why, look at it; 
it looks something like the light you saw at the poles of the 
voltaic battery. Think how vigorous that action must be ! 
And yet during all that action nothing more is produced than 
what is produced by the burning of the candle in air. We 
have the same production of water; and the same phe¬ 
nomena exactly, when we use this gas instead of air, as we 
have when the candle is burnt in air. 

But now we have got a knowledge of this new substance, 
we can look at it a little more distinctly, in order to satisfy 
ourselves that we have got a good general understanding of 
this part of the product of a candle. It is wonderful, you 
see, how great the supporting powers of this substance are as 
regards combustion. For instance, here is a lamp which, 
simple though it be, is the original, I may say, of a great 
variety of lamps which are constructed for divers purposes,— 
for lighthouses, microscopic illuminations, and other uses; 
and if it was proposed to make it burn very brightly, you 
would say, “ If a candle burnt better in oxygen, will not a 
lamp do the same ? ”. Why, it will do so. Mr. Anderson will 
give me a tube coming from our oxygen-reservoir, and I am 
about to apply it to this flame, which I will previously make 
burn badly on purpose. There comes the oxygen : what a 
combustion that makes! But if I shut it off, what becomes 

of the lamp ? [The flow o‘f oxygen was stopped, and the 
lamp relapsed to its former dimness.] It is wonderful 
how, by means of oxygen, we get combustion accelerated. 
But it does not affect merely the combustion of hydrogen, 
or carbon, or the candle ; but it exalts all combustions 
of the common kind. We will take one which relates 
to iron for instance, as you have already seen iron burn 
a little in the atmosphere. Here is a jar of oxygen, and 
this is a piece of iron wire; but if it were a bar as thick 
as my wrist, it would burn the same. I first attach a little 
piece of wood to the iron, I then set the wood on fire, and 
let them both down together into the jar. The wood is now 
alight, and there it burns as wood should bum in oxygen ; 
but it will soon communicate its combustion to the iron. The 
iron is now burning brilliantly, and will continue so for a 
long time. As long as we supply, oxygen, so long can avo 

carry on the combustion of the iron, until the latter is 
consumed. 

We will now put that on one side, and take some other 
substance; but we must limit our experiments, for we have 
not time to spare for all the illustrations you would have a 
right to, if we had more time. We will take a piece of 
sulphur : you know how sulphur burns in the air ; well, we 
will put it into the oxygen, and you will see that whatever 
can burn in air can burn with a far greater intensity in 
oxygen, leading you to think that perhaps the atmosphere 
itself owes all its power of combustion to this gas. The 
sulphur is now burning very quietly in the oxygen ; but you 
cannot for a moment mistake the very high and increased 
action which takes place when it is so burnt, instead of 
being burnt merely in common air. 

I am now about to show you the combustion of another 
substance—phosphorus. I can do it better for you hero 
than you can do it at home. This is a very combustible 
substance, and if it be so combustible in air, what might you 
expect it would be in oxygen ? I am about to shew it to you 
not in its fullest intensity, for if I did so we should almost 
blow the apparatus up; I may even now crack the jar, 
though I do not want to break things carelessly. You see 
how it burns in the air. But what a glorious light it 
gives out when I introduce it into oxygen ! [Introducing the 
lighted phosphorus into the jar of oxygen.] There you see 
the solid particles going off which cause that combustion to 
be so brilliantly luminous. 

Thus far we have tested this power of oxygen and the 
high combustion it produces, by means of other substances. 
We must now, for a little while longer, look at it as respects 
the hydrogen. You know when we allowed the oxygen and 
the hydrogen derived from the water to mix and bum 
together we had a little explosion. You remember also 
that when I burnt the oxygen and the hydrogen in a jet 
together, we got very little light but great heat; I am now 
about to set fire to oxygen and hydrogen mixed in the 
proportion in which they occur in water. Here is a vessel 
containing one volume of oxygen and two volumes of 
hydrogen. This mixture is exactly of the same nature as 
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the gas we just now obtained from the voltaic battery ; it 
would he far too much to burn at once; I have therefore 
arranged to blow soap bubbles with it and burn those 
bubbles, that we may see by a general experiment or two 
how this oxygen supports the combustion of the hydrogen. 
First of all we will see whether we can blow a bubble. Well, 
there goes the gas [causing it to issue through a tobacco- 
pipe into some soap-suds]. Here I have a bubble. I am re¬ 
ceiving them on my hand, and you will perhaps think I am 
acting oddly in this experiment, but it is to show you that 
we must not always trust.to noise and sounds, but rather to 
real facts. [Exploding a bubble on the palm of his hand.] 
I am afraid to fire a bubble from the end of the pipe because 
the explosion would pass up into the jar and blow it to pieces. 
This oxygen then will unite with the hydrogen, as you see 
by the phenomena and hear by the sound, with the utmost 
readiness of action, and all its powers are then taken up in 
its neutralisation of the qualities of the hydrogen. 

So now I think you will perceive the whole history of Water 
with reference to oxygen and the air, from what we have 
before said. Why does a piece of potassium decompose 
water ? Because it finds oxygen in the water. What is set 
free when I put it in the water, as I am about to do again ? 
It sets free hydrogen, aUd the hydrogen burns; but the 
potassium itself combines with oxygen; and this piece of 
potassium, in taking the water apart,—the water, you may say, 
derived from the combustion of the candle,—takes away the 
oxygen which the candle took from the air, and so sets the 
hydrogen free; and even if I take a piece of ice, and put a 
piece of potassium upon it, the beautiful affinities by which 
the oxygen and the hydrogen are related are such, that the 
ice will absolutely set fire to the potassium. I show this to 
you to-day, in'order to enlarge your ideas of these things, 
and that you may see how greatly results are modified by 
circumstances. There is the potassium on the ice, producing 
a sort of volcanic action. 

It will be my place when next we meet, having pointed 
out these anomalous actions, to show you that none of these 
extra and strange effects are met with by us—that none of 
these strange and injurious actions take place when we are 
burning, not merely a candle, but gas in our streets, or fuel 
in our fire-places, so long as we confine ourselves within the 
laws that Nature has made for our guidance. 

[The Fifth Lecture will appear in our next Number.] 

MANCHESTER 

LITERARY AND PHILOSOPHICAL SOCIETY. 

Ordinary Meeting, January 8, 1861. 

E. W. Binney, F.R.S., F.G.S., §c.t Vice-President, 
in the Chair. 

Mr. Ransome exhibited and explained the means of 
obtaining a photograph, which, although appearing a con¬ 
fused series of light and shade, yet, when reflected from 
a polished cylinder, was a beautiful picture. 

Dr. Cnace Calvert brought under the notice of the 
Society an interesting communication made to him by 
Professor Arnauclon, of Turin, to the effect that oxalate 
of ammonia completely modifies the action of yellow 
prussiate of potash when mixed in solution with a salt of 
peroxide of iron. Thus, if oxalate of ammonia be added 
to this metallic salt, it will give no prussian blue when a 
solution of yellow prussiate of potash is added ; but on 
the addition of an acid, prussian blue is immediately pro¬ 
duced. The knowledge of this fact may be interesting to 
calico printers, as it will give them the means of easily 
producing prussian blue on their fabrics. To attain this 
desirable end, the printer will simply have to pad his 
fabric through a mixture of 'persalt of iron and oxalate of 
ammonia, dry, and paint an acid where he wishes to pro¬ 
duce the blue.—After Dr. Calvert had made a few more 
remarks on this subject, he stated that he had lately 
examined several varieties of Snuffs, which he had found 
to be more or less impregnated with lead compounds, 
especially the black rappee, and he found on further 
investigation that the presence of lead was due to the 
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corrosive action of the snuff upon the lead foil used for 
packing it. He also stated that it was his intention to 
examine several other substances usually packed in lead 
foils, and that he -would lay the results of his observations 
before the Society, as he thought it highly desirable to 
make the public aware of such sources of injury and to 
induce manufacturers to adopt means to avoid inflicting 
this serious evil on their consumers. Dr. Calvert con¬ 
cluded by stating that he had been engaged for the last 
few months in investigating the action of the Manchester 
Waterworks*water on various kinds of leaden pipes, and 
that he was arriving at such results as would show the 
necessity for serious consideration on the part of the 
inhabitants of this city with respect to the evils arising 
from the introduction of the water into their dwellings 
through leaden pipes. 

Being requested by the Chairman to give his opinion, 
Dr. Angus Smith said that he had never found any 
Manchester water which had passed through lead pipes to 
be entirely free from lead. At the same time, the quantity 
is in almost all cases so small that, as far as we know, it 
can produce no bad effects, and is practically equal to 
nothing. There is, however, a great difficulty in knowing 
Avhat is hurtful; medical men had not settled the point. 
Persons said to be suffering from lead paralysis were known 
to have taken water with as little as one-hundredth of a 
grain of oxide of lead per gallon, whereas it was consi¬ 
dered generally not to be hurtful until it contained one- 
fortietli of a grain. We have little idea of the extreme 
susceptibility of some persons, and it is better to avoid 
lead as much as possible. Short lead pipes may be used 
without fear in Manchester, especially if the wrater which 
has stood over night be thrown away. Long lead pipes 
should be avoided, and lead cisterns are extremely 
dangerous, especially with soft waters, including Man¬ 
chester wrater. (Here instances were given.) Soft water 
dissolves lead more readily than many hard waters, and 
if the hardness be due only to the earthy carbonates, the 
lead becomes coated instead of being dissolved. But if 
the hardness be due to chlorides or nitrates, the water 
dissolves lead much more rapidly than pure water 
(referring to what he had Written on this). He gave an 
instance of water from a cesspool obtaining, by oxidation 
of its impurities in a porous soil, much nitric acid, 
which, along with the chlorides always found in such 
cases, caused the adjacent water, when draw up by a lead 
pump, to have a very strong taste of lead salts. It is 
remarkable that this water was drunk for some years, but 
ultimately caused the death of two or three persons. It 
is a mistake to suppose that pure water dissolves lead 
more than all impure w'aters. Some very pure natural 
waters dissolve lead simply because they contain chlorides, 
although in small quantities. Such waters sometimes 
come from clay slates and similar formations. As to 
peaty water, it was of two kinds, occasionally acid, with 
some action on lead, but in most cases alkaline, the peaty 
matternot dissolving lead. Someleadpipes weremoreeasily 
affected than others. Dr. Smith gave an instance of a 
lead pipe, nearly an inch in thickness, with holes pierced 
through the sides in various places by the action of the 
water; others are much more equally corroded. He 
had spent a long time in obtaining a suitable coating for 
lead to protect the water from its action, and had not 
quite succeeded ; but he had given his results to a friend, 
who had gone further, and, having obtained great success, 
patented the process. However, he was told that no one 
would buy lead pipes of the kind, as they cost half-a- 
crown per cwt. more than the ordinary ones. People 
complain of evils which they refuse to escape from. It 
is, however, better to avoid lead than to avoid pure water 
because of its action on lead. 

A paper was read by Mr. Edward Hull, F.G.S., “ On 
the Nature and Objects of Geological Surveys, with Special 
Reference to the Progress of the Geological Survey of 
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Lancashire and Cheshire.” After describing the various 
sources, botb natural and artificial, on which the geological 
surveyor depends for his conclusions, and according to 
which he is enabled to trace the boundaries of the forma¬ 
tions, the author went on to observe that so generally is 
the value of such surveys recognised, that the Govern¬ 
ments of nearly all the most civilised nations had under¬ 
taken their support. Amongst others, France, Belgium, 
Germany, Russia, the States of North America, the 
British Colonies, as Canada, New Columbia, India, 
Australia, and New Zealand. The Author then explained 
some details regarding the maps of Lancashire so far as 
they had been completed by the Geological Survey of 
Great Britain. Specimens of these maps, both of the 
one-inch and six-inch scales, were exhibited to the Society 
in the course of the evening. 

MICROSCOPICAL SECTION. 

December 17, i860. 

Letters were read from Sir Leopold McClintock, Mr. 
J. W. Read, of the Admiralty, and Dr. Wallich, who 
accompanied the former in the Bull Dog, in the late expe¬ 
dition to the North Seas. Dr. Wallich kindly presented 
to the Section a few copies of his pamphlet on “ Life in 
the Deep Sea,” now circulating amongst the members. 

A Letter was alsoreadfrom Captain M. F. Maury, of the 
TJ.S. Navy, promising to supply envelopes for soundings 
amongst the sperm whalers and other vessels trading to 
the Pacific Ocean, &c. 

Specimens of incrustations from the boilers of the 
steamer Edinburgh, trading from Glasgow and Liverpool 
to New York; from the steamer Rhone, from Liverpool to 
Venice, Trieste, &c. ; and from the steamer Minho, from 
Liverpool to Lisbon and Oporto, were received from Mr. 
W. A. Hayman, of Liverpool, The incrustations are as 
hard as marble, breaking with a crystalline fracture, and 
showing, by different coloured strata, the crust obtained 
from harbours and from the open sea. Mr. Dale stated 
that the component parts of the incrustations are sulphates 
of lime, magnesia, &c. ; he recommended maceration in 
bicarbonate of ammonia to obtain calcareous shells, and in 
weak acids of muriate of barytes to obtain silicious shells. 
Various members took specimens for examination. 

A Letter was read from Captain Andersen, of the 
Cunard steamer Canada, from Livepool to New York, 
accompanying specimens of the soundings taken during 
his last voyage across the Atlantic. Captain Andersen 
was kind enough to send the soundings by post from 
Queenstown, by which means they arrived just before the 
meeting. 

Mr. W. H. IIeys, of Hazel Grove, exhibited his newly 
invented Kaloscope, by means of which he obtains refracted 
and reflected light of different colours at the same time 
upon objects under the microscope, producing beautiful 
effects in some cases. 

NOTICES OF BOOKS. 

On Coal Gas. By the Rev. W. R. Bowditch, B.A., F.C.S. 

Van Voorst, i860. 

The substances obtained by the destructive distillation 

of vegetable matters, such as coal, peat, and wood, and 

not only the products proper, but the by-products, 

and even the impurities, have received, within the 

last few years, and are still constantly receiving, the most 

extensive and varied applications. Mr. Bowditch, 

of Wakefield, has given us some interesting details 

concerning the purification of the most important of all 
these products of destructive distillation, namely, illumi¬ 
nating gas. The amplitude of the subject may be guessed 
from the fact that Mr. Bowditch’s remarks, originally 
given in the form of a lecture delivered before some 
directors and managers of gas-works, though occupying 
about sixty pages, relate only, or at all events chiefly, to 
the detection and removal of one particular impurity 
invariably present in coal-gas. The presence of bisulphide 
of carbon in coal-gas had been ascertained before, but the 
author of the little work before us has shown us how to 
secure its absence by a happily-devised plan, at once 
simple and cheap, a great contrast to the tedious and 
costly processes which had been previously proposed. We 
intend to give some account of Mr. Bowditch’s various 
experimental results, premising, however, that our 
remarks will also refer to the specifications which the 
author has given of his patent processes “for improve¬ 
ments in the purification of coal-gas,” and to the corro¬ 
borative testimony of several chemists who have reported 
upon the efficiency of his methods. As we proceed we 
shall point out one or two discrepancies between these 
different accounts which we have not been able to 
reconcile. 

The book opens with a notice of Dr. Clayton’s discovery 
of coal-gas (termed by him “ Spirit of Coals”), in the 
year 1739. Next, we are told what substances are found 
in the gas which passes to the purifiers of a gas-works, 
after adequate condensation, these substances being- 
divided into three classes,—illuminating substances, 
diluents, and impurities. The author says, “ Of the im¬ 
purities, I omit sulphuretted hydrogen and carbonic acid, 
because they are removable by the simplest means ; and, 
except in the case of accident, cannot be found in gas 
supplied to consumers without most culpable negligence, 
or still more culpable parsimony.” This is no doubt true 
as a general rule, but, unfortunately, in small country 
towns where the consumption of gas is not large, the 
former impurity may be often detected. 

Ammonia is the first impurity to which the author 
devotes special notice. After stating that no impurity is 
more easily removed from coal-gas than ammonia, he goes 
on to describe the methods adopted:—“Where attempts 
are made to remove ammonia, the substances employed to 
that end are,—water, acids taken up by sawdust, metallic 
and earthy salts, and clay. I will say a word or two upon 
the advantages and disadvantages of each.” He then 
states that water dissolves considerable quantities of the 
illuminating constituents of gas, and stops others by a 
mechanical action. “ I am acquainted with a gas-works 
where five scrubbers are employed to wash the gas, four 
being placed between the condenser and the purifiers, and 
one between the purifiers and the gas-holders. Wigan 
coal is used and yet the illuminating power of the gas is 
but twelve candles. I asked the intelligent manager if he 
did not find a considerable quantity of hydro-carbon 
vapours removed even by the last scrubber, and he 
admitted that a considerable quantity could generally be 
obtained from the surface of a small well through which 
the water ilowed from this scrubber on its passage to the 
store-tank.” The hydro-carbons thus dissolved or 
mechanically separated by the water are, in reality, those 
of highest value, so far as illuminating power is concerned. 
Among them may be mentioned olefiant gas, propylene, 
and other members of the same series as well as those 
hydro - carbons which present the composition and 
vapour density of the alcohol radicals (propyle, 
&c.,) and which, if not identical with these bodies are 
isomeric with them. Thus it would seem to be with 
good reason, that Mr. Bowditch condemns the use of 
water as a purifying agent. And not only does it 
impoverish the gas, but it fails to separate the tar and 
sulphuretted carbon compounds present. Acids, and it 
would seem, metallic salts also present the same dis- 
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advantages as water. As illustrations of the disadvantage 
attendant upon the use of acids, the following instructive 
experiments are described. If through a tube containing 
deal sawdust, moistened with sulphuric acid, which has 
been diluted with six times its weight of water, gas be 
passed, a pink colouration, gradually deepening in 
intensity, will be observed. With a gas giving the light 
of 14 candles for a consumption of 5 feet per hour, the 
colour is produced with moderate rapidity, but is not 
intense ; and it is found that the better the gas the more 
intense is the colouration, and the more quickly does it 
take place. Mr. Bowditch has experimented with olefiant 
gas, propylene and benzole, and in each case finds that 
if only a sufficient quantity of acidified sawdust be 
employed, the vapour of these valuable illuminating 
ingredients of gas, while they redden the sawdust are 
completely absorbed by it. He proposes the employment 
of the acidified sawdust as a method of ascertaining the 
light-giving power of different specimens of gas, by means 
of the depth of colour produced. The rationale of this 
absorption may be as follows. It is quite possible that the 
large surface of dilute sulphuric acid may exert the same 
absorbing effect on olefiant gas and its homologues and on 
benzole which strong sulphuric acid under ordinary con¬ 
ditions does. If so, the sawdust after being used should 
yield the acids commonly known as sulphethylic, sulpho- 
propylic, and sulphobenzolic. 

Mr. Bowditch says, “ Clay removes ammonia and its 
salts as completely as acids do. In this respect it is 
merely their equal, and if this were the limit of its 
power, it would not be entitled to any preference. But it 
ptossesses properties and powers peculiar to itself, and 
exerts a beneficial influence which nothing else kuown to 
chemists can exert.” Mr. Bowditch then relates a most 
important experiment. He takes gas which contains no 
sulphuretted hydrogen and which does not blacken lead- 
paper, passes it through a cold purifier containing clay, 
and then shows how powerful a darkening effect is pro¬ 
duced on the test-paper then. Of course nothing is 
easier than to remove, by the ordinary lime process, the 
sulphuretted hydrogen now present, in which form the 
sulphur, previously existing as bisulphide of carbon, 
bisulphide of ethylene, &c., now appears in virtue of the 
action of the clay. The words which we have italicised 
above, where Mr. Bowditch states that clay is the only 
material capable of changing bisulphide of carbon and 
other similar sulphur compounds into the easily-remov- 
able sulphuretted hydrogen, though they re-appear 
frequently in different parts of the work before us, and 
are affirmed with emphasis, yet in his specification, filed 
before the publication- of the work on gas, the same 
virtues are assigned to other substances, and especially 
to slaked lime at particular temperatures. More than 
this, the latter part of the book itself contains a complete 
account of the energetic action of monohydrate of lime 
upon the various injurious sulphur compounds of gas 
and we have seen the opinions and testimonials of Drs. 
Brande, Letheby, and Frankland, and of Messrs. Warring¬ 
ton and Keates, all of whom speak in the highest terms 
of the practical efficiency of that process invented by our 
author in which monohydrate of lime is employed at 
temperatures varying between 300° and 4oo°F., while 
we look in vain for a syllable concerning the process in 
which clay is employed, and to the description of which 
by far the greater part of Mr. Bowditch’s lecture, and 
also of his specification is devoted. . 

The author finds that all the sulphur of gas appears as 
sulphuretted hydrogen when the gas is conducted over 
hydrate of lime at the particular temperatures specified 
above. He suggests applications both of the cold clay 
and of the hot lime process for domestic use, and gives all 
the necessary details for their employment on the large 
scale. The expense is quite trifling, and becomes quite 
unworthy of consideration when the enormous benefits 

conferred by the adoption of the plan are taken into 
account. The lime or clay-process may be most advan¬ 
tageously adopted in the purification of coal-oils. The 
vapour of these liquids is to be passed over hydrate of 
lime heated to about the boiling-point of the liquid used, 
and the product afterwards washed with a dilute alkaline 
solution, to remove the dissolved sulphuretted hydrogen 
produced in the process. 

The author makes the startling assertion that “naph- 
thalin is a hurtful, sulphur-bearing, non-illuminating 
compound.” We think, however, that we should like to 
have further experimental proofs of this statement than 
Mr. Bowditch affords. His explanation of the offensive 
state of the earth in contiguity with the gas-mains in 
streets is worthy of consideration, and is most probably 
correct. The sulphuretted hydrogen which blackens the 
London soil “results from the sulphur-compounds which 
the clay (in the soil) breaks up and re-arranges.” 

We hardly think Mr. Bowditch’s method of detecting 
bisulphide of carbon in coal-gas (p. 35) an infallible one, 
for this sulphur-compound is not the only liquid possibly 
present in gas, which, while soluble in alcohol, is precipi¬ 
tated to the bottom of the containing vessel on the addition 
of six or seven volumes of water, a cloudiness or turbidity 
being at first produced. A confirmatory test should certainly 
be applied. The detection of sulpho-cyanogen compounds 
in coal-gas is not new, and it has long been known that 
bisulphide of carbon, in the presence of water, ammonia, 
and sulphuretted hydrogen (or of sulphide of ammonium 
in solution), yields a large quantity of sulpho-cyanide of 
ammonium. 

In a volume such as that to which we are now directing 
our readers’ attention, and which contains the history of 
a most important discovery, we are sorry to find some 
errors and oversights which the assistance of a person 
tolerably versed in the great principles of chemical science, 
in reading the proof sheets, would have enabled the author 
to avoid. At the same time, of course, we cannot but 
perceive how extensive and clear are Mr. Bowditch’s views 
on the great practical questions on which he treats. It 
is likely that the book will soon reach a second edition, 
and it would undoubtedly be improved by one or two 
alterations in such points as the following. On page 19, 
the formula HCS3 in accordance with the old and usually- 
received notation, is assigned to sulpho-carbonic acid, 
while on page 38, in an extract from a paper by Dr. 
Hofmann, the formula given to xanthate of potash in the 
original memoir, viz. K(C2H5) CS20, is passed over with¬ 
out notice, although the value assigned to the symbols C 
and S is not the same in both cases. We have not the 
original paper at hand, but we can hardly imagine that its 
author could have identified the terms “xanthate” and 
“ sulpho-carbonate ” as we find to be the case on page 38. 
An extract from Dr. Thompson’s evidence on the Metro¬ 
politan Gas Bill is given on pages 47 and 48, and one of 
his erroneous statements is there corrected. But another 
passes unnoticed, for the statement that 9^ grains of 
bisulphide of carbon contain or correspond to 4 grains of 
sulphur, remains unaltered, although it does not require 
a very profound knowledge to see that they correspond to 
exactly double this amount. 

We have been given to understand that Mr. Bowditch’s 
process is highly appreciated by the great gas companies, 
and will be at once adopted. We trust, however, that in 
the present case no attempt will be made to overthrow the 
validity of this gentleman’s patent. We have heard with 
regret that the larger gas companies possess a common 
fund devoted solely or mainly to contest patent rights, and 
consequently, in many cases, to get rid of just claims. We 
can scarcely imagine that they would be successful in 
combating Mr. Bowditch’s rights, for we are compelled 
to regard his discovery as totally new in theory, as it is 

1 admirably successful in practice. 
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CORRESPONDENCE. 

Manufacture of Sulphuric Acid. 

To the Editor of the Chemical News. 

Sib,—While absent from England, I have heard that one 
of your correspondents has inquired for an apparatus to 
produce from one to seven tons of sulphuric acid per week. 

Having devoted several years to gradually bringing to 
practical perfection an apparatus for this purpose, totally 
unlike the usual leaden chambers, and seeing great 
advantages in it, I shall be happy to communicate further 
with the party, either through your columns or (what 
wrould, perhaps, be less like an indirect advertisement) 
privately by letter, if he thinks wrell. 

The basis of my system is the drawing the gases through 
coarse, rounded silicious sand, or equivalent material, in 
stoneware columns, all being put together with a cement 
which is indestructible by the acids used. The general 
principle has attracted the notice of several inventors and 
manufacturers ; possibly, in some cases, independently of 
my patents; but its useful application requires arrange¬ 
ments which have not been so readily seen. 

The great benefits of this system in my application of it 
are, that it presents a means of effecting the requisite 
chemical actions with great rapidity, or in a very small 
space, and very perfectly; and that the apparatus is 
indestructible, not needing the usual heavy expenses for 
repairs and renewals, nor any of the usual care lest it be 
destroyed by negligent working with too much nitre, or 
by lying unused for any time or at any intervals with the 
acids in it. It is well known that the usual leaden 
chambers, and their coke apparatus, or “ scrubbers,” are 
greatly at fault in meeting any of the aforesaid require¬ 
ments.—I am, &e. 

W. Petbie. 

Nouvelle Montague Zinc Works, Engis, near Liege, Belgium. 

The Adulteration of Food Act in the City. 

To the Editor of the Chemical News. 

Sib,—It is with feelings of surprise I read in the Chemical 

News the report of Dr. II. Letheby on Mustard. He 
admits the mustard wras adulterated with flour and 
turmeric. Now, what is the intention of a manufacturer, 
when he adulterates any article, but to lessen the cost of 
producing the article in question ? Now', here is a large 
manufacturer reducing the mustard with flour, and bring¬ 
ing up the colour with turmeric, both articles lower in 
price than the article vended. 

The grocer is mulcted in the penalty of £100 if he 
mixes chicory with coffee, and yet chemists admit that 
chicory in itself does not contain anything injurious to 
health. 

Surely the Act, and also the analysation, is a farce, for 
the only question for the manufacturer will be,—This 
article costs me 6d. per pound ; I want something to 
adulterate it, but I must find some harmless substance to 
adulterate it with, so that it may be certified that the 
article is not injurious to health.—Circumspice!—I am, &c. 

Geobge J. Johnson. 

A Curious Fact connected with Sounds, Smells, and Tastes of 
Various Intensities. 

To the Editor of the Chemical News. 

Sib,—It is very remarkable that faint sounds are different 
in kind, if human judgment is correct in this particular, 
to strong ones of the same origin, and that the same thing 
may be said of every taste and smell. A gentle rap with 
the knuckle upon a plate of iron produces a sound appa¬ 
rently different in kind to that which arises from a more 

forcible stroke, similarly given, and this experience 
characterises every description of sound. And so the faint 
smell of a rose, and the taste of diluted brandy and gin, 
appear respectively to be different in kind from the strong 
smell and flavours. These are illustrations, not, I appre¬ 
hend, the most striking, of a universal law. 

It may properly be thought and inquired what is the 
criterion of difference in kind and degree ? and this is a 
question to which it is impossible, in the present state of 
science, to give a satisfactory reply. If the production of 
sound is ever thoroughly understood, it will be possible to 
say when various sounds differ sufficiently to allow of a 
human distinction into kind and degree, and to refer to 
the judgment before this is simply to permit every indi¬ 
vidual to assume—seeing that the proof is impossible— 
whichever view he pleases. The former remark is of 
course only applicable to those sounds which are near to 
the division into kind and degree, inasmuch as,—which 
applies to the two other sensations, and the optical sensa¬ 
tion of black—there are sounds which it is exceedingly 
probable, if not certain, differ in kind, and may be extended 
to colour, taste, and smell of every description. 

I am, &c. J. Alexandeb Davies. 

Chemical Notices from Foreign Sources. 

I. MINEBAL CHEMISTBY. 

Flienoiuena Attemliug1 tlie Amalgamation of 

Mine, Cadmium, and Iron.—M. J. Regnault has 
observed that the amalgamation of zinc with mercury is 
always attended with a diminution of temperature. 
[Comptes-Rendus, t. xli. p. 778.) Thus, when zinc and 
mercury at io° C. are mixed in a tube, a thermometer 
placed in the mixture sinks to 7’5°. The amalgamation of 
iron is also attended with a condensation of heat. But 
when cadmium is amalgamated the temperature rises—a 
mixture of the two metals at io° rising to 130. The above 
facts, the author says, explain how it happens that 
amalgamated zinc is more electro-positive than zinc alone, 
and amalgamated cadmium more electro-negative than 
cadmium itself. Zinc becomes electro-positive because it 
fixes heat in combining with mercury; and cadmium 
becomes electro-negative because it parts with heat under 
the same circumstances. Amalgamated soft iron and 
steel also was found to be electro-positive relatively to 
the non-amalgamated metal. Tempered steel is proved 
by experiment to be electro-positive relatively to the 
same steel untempered, and, applying the above results, the 
author supposes that the latent heat of tempered steel is 
less than that of untempered, and this, he thinks, may be 
the cause of its remarkable mechanical properties. 

Intluciicc of Pressure 011 Clieutical Action.— 

M. Eavre has found (Comptes- Rendus, t. xli. p. 1027) by 
experiment that when hydrogen is generated from zinc 
and diluted sulphuric acid in a vessel hermetically closed, 
the action of the sulphuric acid diminishes as the pressure 
increases. This he ascribes to the adhesion of hydrogen 
to the surface of the metal, which protects it from the 
action of the acid. The author found also that the 
electrolysis of water by four of Bunsen’s elements with 
platinum electrodes wras not at all affected by a pressure 
of 70 or 80 atmospheres. No ozone was noticed in the 
gas which had submitted to the pressure, but when the 
pressure was removed the liquid from which the gas had 
been disengaged was found to retain a small quantity in 
solution, and this, when collected, was found to blue ozone 
paper and bleach sulphide of lead. 

II. OBGANIC CHEMISTBY. 

Beconiposition of Ethers hy Anliydrous Alkalies. 

—MM. Berthelot and deFleurieuhave studied the action of 
anhydrous alkalies on compound ethers {Comptes-Rendus, 
t. li. p. 1020), and find that when so acted on they split up 
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and form an acid and a compound corresponding to 
alcohol in which the equivalent of water is replaced by an 
equivalent of the alkali: for instance, they took 4 grammes 
of pure benzoic ether and 6 grammes of anhydrous baryta 
and placed them in a perfectly dry tube, which they then 
sealed and kept at a heat between 150° and 180° C. for 
five hours. After this time the tube was opened, and it 
was found that the benzoic ether had completely dis¬ 
appeared and no gas had been produced. The contents of 
the tube, when heated on a water bath, gave off no volatile 
matter, nor did they yield up anything to anhydrous 
ether. After being completely deprived of ether, water 
was added, and the mixture was rapidly distilled ; imme¬ 
diately alcohol was obtained, the amount of which 
approached very nearly to the theoretical quantity. The 
liquid remaining in the retort was then treated with 
carbonic acid to remove the excess of baryta, and after¬ 
wards evaporated, by which means perfectly pure benzoate 
of baryta was obtained. The following equation will 
represent the decomposition :— 

C18H10O4 + zBaO = Cl4H5Ba04 + C^BaO^ 

Benzoic Ether. Benzoate of Baryta. Alcoholate. 

In performing the above experiment care must be taken 
to manage the temperature, for if it should pass' above 
2oo°C. the benzoic ether is destroyed, and various 
products are formed which complicate the results. 

When acetic ether is acted on by baryta, the tempera¬ 
ture must be higher and more prolonged. Maintained at 
200° C. for thirty hours, the results correspond exactly 
with the foregoing. 

Acetic ether and lime exposed to 250? C. for a long 
time yielded no gas nor formed any secondary products. 
The mass contained neither free alcohol nor ordinary 
ether, but, under the influence of water, it was imme¬ 
diately resolved into alcohol and acetate of lime. In the 
presence of anhydrous alcohol the results were perfectly 
similar. With formic and oxalic ethers and baryta the 
results were similar to the above, but not quite so perfect, 
for some traces of gas and secondary products were 
obtained. The authors conclude that the action of 
anhydrous alkalies on ethers is comparable to that of the 
hydrated alkalies, the elements of the anhydrous alkali 
replacing the elements of water in the regenerated alcohol. 

III. TECHNICAL CHEMISTRY. 

MaiiEfactra-c of See.—Although there is no lack 
of ice at the present time, it is worth knowing how to 
obtain it by a very simple process in the hottest summer. 
M. Carre (Cosmos, t. xvii. p. 686) takes two strong iron 
retorts (quicksilver bottles, they say, will answer), into one 
of which he puts a saturated solution of ammonia. When 
the two are connected, he places the empty one in a vessel 
of water, and the other over a fire. The heat drives over 
ammonia which is condensed by pressure in the previously 
empty retort. When the ammoniacal gas is liquefied, the 
one retort is removed from the fire and allowed to cool, 
whereupon the ammonia in the other rapidly assumes 
the gaseous form, abstracting so much heat from the 
water by which it is surrounded as to freeze a considerable 
quantity. The experiment is repeated without discon¬ 
necting the retorts. The cost of ice made in this way is 
said not to exceed a centime per kilogramme—or about 
fivepence a hundredweight. 

MISCELLANEOUS. 
Moyal Jisastitsatsoii.—The following Lectures will 

be delivered at this Institution during the ensuing week :— 
Tuesday, January 29, at 3 o’clock, Professor Owen “ On 
Pishes.” Thursday, January 31, at 3 o’clock, Professor 
Tyndall “On Electricity.” Friday, February 1, at 8 
o’clock, Lev. Alexander J. D. D’Orsey “ On the Study of 
the English Language as an Essential Part of a University 
Course.” Saturday, February 2, at 3 o’clock, Dr. E. 
Frankland “ On Inorganic Chemistry.” 

ANSWERS TO CORRESPONDENTS. 

Numerous applications having been made for Monthly 
Parts of the Chemical News, we have determined 
upon issuing a Part with the Magazines each Month, 
strongly sewn in a wrapper. The price of each Part 
will be Is. 5d., post free Is. 7d. ; or when consisting 
of five numbers, Is. 9d. and Is. lid. Part I. of the 
present Yolume will be ready for delivery with the 
Magazines for February. 

In publishing letters from our Correspondents we do not thereby 
adopt the views of the writers. Our intention to give both sides of a 
question will frequently oblige us to publish opinions with which we 
do not agree. 

*** All 'Editorial Communications are to be addressed to Mr. Crookes 

and Advertisements and Business Communications to the Publishkrs, 

Griffin, Bohn & Co., at the Office, 10, Stationers’ Hall Court, 
London, E.C. 

Vol. II. of the Chemical News, containing a copious Index, is now 
ready, price 1 is., by post, 12s. 8d, handsomely bound in cloth, gold 
lettered. The cases for binding may be obtained at our Office, price 
is. 6d. Subscribers may have their copies bound for 2s. if sent to 
our Office, or, if accompanied by a cloth case, for 6d. A few copies of 
Vol. I. can still be had, price 10s. 6d., by post 11s. 2cl. Vol. III. com¬ 
menced on January 5, 1861, and will be complete in 26 numbers. 

Tin Solder may be made by melting together equal weights of tin 
and lead. A more fusible solder may be formed of 3 equivalents of 
tin to one of lead ; this will melt at 367° Fahr. 

B. P.—Your article is received with many thanks: Can you favour 
us with the specimen and the continuation article referred to in your 
note ? 

W. W.—A full abstract of M. Caron’s article on the reduction of cal¬ 
cium was given in our first volume. The reference to the original 
paper accompanied it. 

Manufacture of Glue on the large scale.—A correspondent is desirous 
of knowing the best process for the above manufacture. 

I). Clifton.—No fuller account was published than the one which ap¬ 
peared in our columns. If we are able to hear of further details we will 
give them insertion. 

J. D. P.—We have decided to stitch the numbers in future before 
issuing them, this will get over the difficulty of the two loose pages 
which the recent increase of size has rendered necessary. 

Edgar.-—The red colouring matters named are slight modifications 
of the same body,—the violet colours are the same; the tints of each 
differ slightly according to method of preparation. Aniline can be 
made on the small scale by the method recommended in the article 
by M. Kopp. Methylated spirits will do in most cases where alcohol 
is mentioned—not in all. 

W. E. R.~We will give the prices next week. 
R. J.—Gerhart’s continuation of Berzelius’ “ Chemistry ” is a very 

good work for the advanced student. The new edition of Fownes’ 
“ Chemistry,” which is shortly to appear, will contain a good account 
of the different systems of chemical nomenclature. 

THE ADULTERATION OF FOOD. 

Now ready, price 6d., by post 7d. 

TABLE (reprinted from the Chemical News, 
and Revised by the Author,) showing the more Important 

Articles of FOOD or DRINK, and the Substances employed for 
Adulterating them. Especially suitable for Museums, Schools, 
Mechanics’ and other Institutions, as well as for Private Reference. 

“ A very interesting Table, which will be found exceedingly useful 
for ready reference, being clearly and intelligibly arranged.”—Techno¬ 
logist. 

Chemical News Office-Griffin, Bohn and Company, 
10, Stationers’ Hall Court, London. 

THE ORIGINAL “DR. STEERS’ OPODELDOC.” 

26s. per dozen, usual Discount—Showcards. 

We feel it incumbent upon us to warn the Trade against buying 
an article purporting to be the genuine, and which is sold at lower 
price. The original has “ F. NEWBERY, No. 45, St. Paul’s 
Churchyard,” on the Government Stamp. 

(Signed) 
FRANCIS NEWBERY and SONS. 

Established A.D, 1746, 
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THE ADULTERATION OF FOOD ACT. 

Our attention has been drawn to advertisements inviting 
applications for the appointment of Analyst, under the 
Adulteration Act, from medical men who are willing to 
take the fees receivable under the Act as tlieir only 
remuneration. Such an advertisement, we imagine, 
could only have emanated from individuals -who had 
entirely misunderstood the Act, or who were anxious to 
render it as inoperative as possible. In the first place, 
it is not at all necessary that the Analyst should be a 
medical man. All that the Act requires is, that he 
should possess “ competent medical, chemical, and micro¬ 
scopical knowledge.” But the amount of medical 
knowledge required, in order to know that a poisonous 
adulteration would be detrimental to health, is extremely 
small, while the chemical knowledge and experience 
required to detect the adulteration may be very great. 
We hold the medical profession in great respect, but, at 
the same time, we may safely assert that, while every 
competent chemistpossesses sufficient medical knowledge, 
very few medical men have the chemical skill necessary 
for effectually carrying out the purposes of the Act. 
And what would be the effect of appointing an incom¬ 
petent chemist ? A timid Analyst would of course be 
anxious to err on the safe side. Uncertain about the 
composition of a substance, he could carefully guard 
himself by certifying that it “ contained nothing detri¬ 
mental to health,” and then no proceedings could be 
taken, nothing in the Act of Parliament requiring him 
to state what is the actual composition of the article 
brought to him for analysis; and, even if he accepted 
the highest fee allowed by the Act as his only remunera¬ 
tion, he might almost be excused from troubling himself 
to ascertain it. The framers of the Adulteration Act 
well understood that the fees they made receivable were 
very insufficient rewards for the performance of analyses. 
The Act, therefore, expressly states that the districts 
appointing an Analyst may pay him “ such salary or 
allowances as they may think fit,”-—clearly, in addition 
to, or in place of the fees. Nor would such a payment 
out of the rates be at all inconsistent with ordinary 
practice, as some seem to think. The Analyst must be 
regarded as a sanitary detective policeman, who, like 
every other policeman, is employed as much to prevent 
as to detect crime; and if the knowledge that one had 
been appointed in a district should tend, as it probably 
wrould, to prevent adulteration, the ratepayers would be 
the gainers by the appointment. 

But, in any case, we hope we shall not have to record 
that any gentleman has expressed his willingness to 
accept the office for the mere sake of the fees. If he did, 
the least lie could do would be to exact the highest, 
which, in all probability, would prevent him from 
receiving any. Supposing, however, articles should be 
brought, for what analysis is ten shillings and sixpence 
an adequate remuneration? It is clear that only the 
most superficial examinations would be made, the most 

carefully-guarded certificates given, and the object of the 
Act entirely defeated. 

But the more we consider the Adulteration Act, the 
more valueless does it appear. We may take one glaring 
illustration. A few years ago an ingenious Frenchman 
came to London with a secret, which quite enchanted the 
workhouse authorities, who allowed him to exhibit his 
skill. He showed them that it was possible to make a 
sack of flour into nearly twice the number of loaves 
they had made before, the individual loaves weighing 
exactly the same. The secret was the addition of a few 
pounds of rice, which, when made into dough, would, 
of course, hold a large quantity of water. Whether this 
sort of bread-and-wrater diet has been generally adopted 
for paupers we do not know, but certain it is that the 
Frenchman’s secret has become extensively known to 
the baking trade, and one of the four articles taken to 
Dr. Letheby for analysis was some of this bread, which 
contained 44 per cent, of water. Now, for such a fraud 
as this the Adulteration Act provides no remed}7, it not 
being, in the sense in which the words are used, in the 
Act, an adulteration injurious to health. But it is a 
cheat, of the most flagrant kind, and deserves the most 
summary punishment, unless, indeed, the bakers who 
practise it can be made to understand that they must 
regulate the price of bread as much by the rates of the 
Water Companies as the price of corn in Mark Lane. 

SCIENTIFIC AND ANALYTICAL 
CHEMISTRY. 

On the Action of Citric and Tartaric Acids upon certain 
Metallic Sulphides, by Frederick Field. 

Mr. Spiller, in a paper upon various substances which 
influence and modify chemical reactions,1 gave us some 
very curious and interesting facts regarding the non¬ 
precipitation of sulphuric acid by a salt of baryta in the 
presence of citric acid or a citrate. After a detailed 
account of his experiments upon this particular head, 
Mr. Spiller extended his observations to the influence 
which citric acid or its salts exerted upon the sulphides 
and oxides of various metals, proving that many of the 
latter are not precipitated from their solutions by means 
of potash if a citrate is present; and, further, that the 
sulphide of manganese, and even of arsenic, arc freely 
soluble in citrate of soda. As regards the metals in- the 
group comprising iron, nickel, cobalt, manganese, and 
zinc, the author of the paper referred to, tells us that, 
with the exception of manganese, their precipitation as 
sulphides is not effected in the presence of a citrate. 
The action of citric acids upon these sulphides is not 
especially noticed. 

The following experiments may be interesting, as 
exemplifying in a very remarkable degree the fact 
pointed out by Rose, many years ago, that the sulphides 

1 Quarterly Journal of the Chemical Society, vol. x. p. no, 
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not precipitated from their slightly-acid solutions by 
sulphuretted hydrogen are, however, nearly insoluble in 
dilute acids. This is especially the case with nickel and 
cobalt, which may be separated from manganese, and 
even from iron by taking advantage of this peculiarity. 
The sulphides thrown down by sulphide of ammonium 
are thoroughly washed and digested in very dilute 
hydrochloric acid, which dissolves all the manganese, 
with traces of nickel and cobalt. The precipitate caused 
by adding sulphide of ammonium to the acid solution is 
slightly blackish, but after another digestion in acid of 
equal strength, small black flakes remain undissolved, 
and the addition of the alkaline sulphide now precipi¬ 
tates the pure, flesh-coloured sulphide of manganese. 
When iron has to be separated, the method is equally 
advantageous, although we have necessarily no guide, 
as far as the colonr of the precipitate is concerned, to 
judge of the correctness of the results. 

When sulphide of cobalt is digested in a strong 
solution of tartaric acid in the cold, little, if any, is 
dissolved; but, after prolonged boiling, the liquid, on 
evaporation, has a very faint-pink colour, and becomes 
brown upon the addition of sulphide of ammonium. 
Citric acid acts in the same manner, but perhaps with 
rather more energy, the colour of the solution having a 
brighter hue, and the shade still darker after the addition 
of a soluble sulphide. When carbonate of cobalt, 
however, is dissolved in excess of tartaric acid, and 
sulphuretted hydrogen passed through the solution, no 
precipitate takes place, even if the current of gas be 
continued for many hours. The same phenomenon occurs 
with citric acid, the liquid remaining perfectly clear 
and bright. If a small quantity of a solution of zinc 
be added, an immediate precipitate takes place, of a 
pure white colour, showing that the sulphide of this 
metal is insoluble in tartaric and citric acids. The sepa¬ 
ration of zinc from cobalt and nickel cannot be accu¬ 
rately effected by this means, however, as far as I have 
been enabled to judge from my own experiments. The 
carbonates of zinc and cobalt were dissolved in excess 
of tartaric acid in the cold, and sulphuretted hydrogen 
passed through the solution. The sulphide of zinc, 
which appeared perfectly white, was filtered off, but the 
filtrate, after standing a few minutes, became cloudy and 
deposited more sulphide. In order to prevent this, gentle 
heat wTas employed, and an hour or two allowed to elapse 
before filtration. On filtering, the sulphide of zinc was 
no longer white, but of a pale blue, evidently containing 
cobalt. In another experiment, the flask with the metals 
was placed upon the sand-bath for many hours after the 
passage of the gas, and the sulphide of zinc changed from 
white to blue, and from blue to green. The precipitate 
was separated by filtration, and had then very much the 
appearance of carbonate of copper, having as nearly as 
possible the same tint. That the cobalt was not in the 
state of sulphide, unless modified to an extraordinary 
extent, for which it is difficult to account, was evident 
for two reasons. In the first place, minute traces of 
sulphide of cobalt impart a blackish or dull-greyish 
tinge to white precipitates, such as sulphide of zinc; and 
in the second place, the compound was perfectly soluble 
in very dilute hydrochloric acid. ’After the disengage¬ 
ment of the sulphuretted hydrogen, sulphide of ammo¬ 
nium was added, which threw down a brownish com¬ 
pound, consisting of the sulphides of zinc and cobalt. 
The green colour which sulphide of zinc assumes when 
precipitated by sulphuretted hydrogen from its solution 
in tartaric acid, is certainly somewhat curious, especially 
when it is remembered that a salt of cobalt treated with 

oxide of zinc gives a green colour exactly similar to that 
just described. In pursuing these experiments further, 
it was observed that when oxide of zinc is digested in a 
neutral solution of nitrate of cobalt, little or no reaction 
is exercised, but on adding the same oxide to cobalt dis¬ 
solved in a considerable excess of tartaric acid, nearly 
the whole of that metal is precipitated as a beautiful 
peach-coloured powder, which contains a large amount 
of its precipitant. 

The separation of nickel and zinc is equally unsatis¬ 
factory, the same phenomena occurring as in the case of 
cobalt. Iron, also, is similarly affected. No precipitate 
whatever is produced in a solution of protoxide of iron 
in tartaric acid, by the passage of sulphuretted hydrogen 
but when zinc is present the sulphide of that metal, at 
first white, becomes slightly coloured after digestion in 
the supernatant liquid, and when placed upon a filter 
and washed, assumes a pinkish hue, the iron having 
passed to the state of peroxide by exposure to the atmo¬ 
sphere, and imparted the colour to the zinc. The quan¬ 
tity of iron is certainly very small, but that it exists is 
evident by the blue tint imparted on addition of ferro- 
cyanide of potassium to the solution of the compound in 
weak hydrochloric acid. From observing that these 
metals cannot be entirely separated from each other by 
this method, I did not examine the filtrates containing 
the greater part of the cobalt, nickel, or iron, for zinc. 
As a very small quantity of this metal in tartaric acid 
affords an immediate precipitate upon the addition of 
sulphuretted hydrogen, it is probably entirely thrown 
down by that re-agent carrying with it small traces of 
the other metals of the group, with the exception' of 
manganese, when they happen to be present, although 
in what state these latter are precipitated experiment 
alone can decide. 

Estimation of Carbon by Combustion, when Sulphur is 
Present, by M% L. Camus. 

In the elementary analysis of sulphuretted organic com¬ 
binations we know that the estimation of carbon is often 
erroneous on account of the disengagement of sulphur¬ 
ous acid. The best means of avoiding this source of 
error is to burn the sulphuretted substances with chro¬ 
mate of lead, and to place a long column of chromate of 
lead in the anterior part of the tube, which is heated to 
a dull red ; the sulphurous acid which disengages itself in 
the posterior portion of the tube, where the chromate is 
in the fused state, is entirely absorbed in the anterior 
part, where it is fixed in the state of sulphate.—Annates 
de Chemie et de Physique, 3rd Series, vol. lx. p. 504. 

On the Reduction of Potassium Compounds by Sodium, 
by J. A. Wanklyn, Demonstrator of Chemistry in 
the University of Edinburgh. 

The reduction of caustic potash by means of sodium, in 
presence of heated caoutchine, mentioned by Greville 
Williams in the Chemical News, No. 58, is very 
remarkable phenomenon, which may justly lead us to ask 
why we rank potassium as more electro-positive than 
sodium. 

Some time ago a similar fact came under my own 
observation. I fused some dry acetate of potash in a 
glass flask, and dropped into the fused salt pieces of 
sodium. Violent effervescence occurred, the evolved gas 
containing free hydrogen. The reaction continued on 
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removing the lamp from beneath the flask. Only just 
towards the last was there any carbonisation. Long 
after the materials had grown cold, an examination of 
the product showed that it contained a quautity of the 
alloy of potassium and sodium, which is liquid at common 
temperatures. 

Like Greville Williams, I was led to view processes 
of this kind as an economical source of potassium, and 
went even so far as to propose the method to a manu¬ 
facturer. If the alloy of potassium and sodium were 
wanted in large quantities, the reduction of acetate of 
potash by sodium would be far preferable to the ordinary 
plan. 

On the Elementary Analysis of Organic Compounds 
by M. L. Carius. 

When readily-oxidisable organic substances, such as 
tartaric acid, alcohol, and amylic alcohol, are heated in 
closed tubes with nitric acid density 1*4, the oxidation 
of these substances takes place at a temperature a little 
above ioo° C., and they are rapidly transformed into 
water and carbonic acid. The complete oxidation of 
these matters by the aid of nitric acid, of a density of 
1*12 to 1 *2, requires a temperature of from 1200 to 1500 C. 
Phenylic alcohol and naphtaline are oxidised with diffi¬ 
culty under these conditions. Nevertheless, they may 
be completely oxidised if heated for six or eight hours 
at 150° C., and finally at 1800 C. 

A very exact method for estimating the sulphur, 
chlorine, and phosphorus contained in organic matters 
may be founded on these reactions. The method may 
be thus practically applied :—Weigh the substances to 
be analysed in small and slight glass bulbs, hermetically 
sealed. Introduce the liquids, with as little air as 
possible, into a glass bulb which has been blown in the 
centre of a glass tube, drawn to a fine point at each end, 
and turned at right angles. In order to introduce a 
solid body into a bulb, commence by forming it at the 
extremity of a tube; then fill it with the pulverised 
substance; lastly, draw out the tube and close the 
capillary end. The quantity submitted to analysis may 
vary from 0*15 to 0*40 grammes. The bulb and its con¬ 
tents are introduced into a glass tube closed at one end, 
of 10 to 12 millimetres interior diameter, and sufficiently 
long so that the empty part is of the same capacity as 
that filled with acid. 

The acid employed should have a density of 1*20, its 
quantity varying from 20 to 60 times the weight of the 
substance. This should be regulated according to the 
richness of the substance to be analysed in combustible 
principles. When the substance and acid are in the 
tube, thicken the extremity before the blow-pipe, then 
draw it out, so as to form a capillary tube with thick 
sides. Then boil the acid, and when the vapours have 
completely dispelled the air, close the capillary tube. 
When cold, shake the liquid briskly, so as to break the 
ends of the bulb. Heat the tube, thus arranged, in an 
air-bath. For this purpose employ the following appa¬ 
ratus:—A rectangular sheet-iron case, length o’33, 
height o'i millimetres, one of the long inner sides of 
which is furnished with a sliding-door. Pierce the front 
vertical side with four round openings, which can be 
closed with buttons turning on an axis. Insert in each 
opening a cast-iron tube, from 20 to 22 millimetres in 
diameter, closed at one end, and placed obliquely in the 
case. Small openings made in the sides of the case, 
between the tubes, admit of the introduction of ther¬ 

mometers. Place this case on the large ring of a retort- 
stand, and fix it with another ring which grasps the top 
of it. The apparatus thus disposed, slide the glass tube 
into one of the cast-iron tubes dipping into the air-bath, 
and heated with a gas-lamp from 1200 to 1400 C., the 
openings of the tubes being turned towards a corner of 
the laboratory. Under this arrangement, any explo¬ 
sions, should they occur, are perfectly harmless, the 
pulverised glass being projected against the wall. The 
operation finished, it is necessary to open the tube, 
which requires some precaution, on account of the accu¬ 
mulation of gases resulting from the combustion of the 
organic matters. After having carefully expelled the 
small quantity of liquid contained in the tapering point 
of the tube, make it red-hot, when it puffs up,'and the 
gases quietly blow out. 

K^iniitUoii of Sulplrai*.—This element is contained 
under the form of sulphuric acid in the acid liquid which 
the preceding experiment yielded. The sulphuric acid 
can be directly precipitated by chloride of barium. The 
precipitate will contain traces of nitrate of baryta; it 
must, therefore, be treated with hydrochloric acid and 
washed in water after calcination. 

Sulphuretted organic compounds cannot well be com¬ 
pletely oxidised by this process at the above-mentioned 
temperature. Some there are which, whqn oxidised by 
nitric acid, are converted into acid ethers of sulphurous 
acid, and which are not completely transformed into 
sulphuric acid at 1200 or 1400 C. 

Ethyl- and naphtyl-sulphurous acids are among the 
most refractory bodies in this respect. If nitric acid of 
a density of 1*2 is employed, these bodies cannot be 
oxidised sufficiently to transform sulphur into sulphuric 
acid, except by maintaining the temperature, during two 
or three hours, at 180° to 200° C. But it is not advisable 
to employ this process when it requires such very high 
temperatures. To analyse the substances in question, 
dissolve them in nitric acid of a density of 1*2; neu¬ 
tralise the liquid by carbonate of soda; then add excess 
of carbonate of soda; evaporate, and melt in a silver 
crucible. Finish the analysis by the usual processes. 

Estimation of IPliospliorns ami Arsenic.—Phos¬ 
phorus is found, in the state of phosphoric acid, in the 
nitric liquid which has been exposed to a temperature of 
from 1200 to 1300. This acid is estimated in the state 
of ammonio-magnesian phosphate by the ordinary 
process. The arsenic of organic combinations, under the 
same conditions, passes to the state of arsenic acid, which 
is estimated as ammonio-magnesian arseniatc, and is 
weighed after being dried at ioo°. 

Estimation of Chlorine.—When chloriuetted com¬ 
pounds are oxidised by nitric acid by the above method, 
one part of the chlorine is converted into hydrochloric 
acid, but the greatest part remains free at the end of 
the operation. To estimate the chlorine, turn the 
cooled tube, so as to have the point downwards, plunge 
it into a vessel containing a solution of sulphite of soda,1 
and break it carefully. The liquid in the tube is thus 
forced into the solution in a very fine thread, and the 
chlorine in contact with the sulphite is immediately con¬ 
verted into hydrochloric acid. When the equilibrium of 
pressure is established, drive a, certain quantity of gas 
out of the tube by heat; then allow the liquid to re-enter 
the tube; wash it; then heat it for an hour or two to 
drive off all the sulphurous acid. As it is extremely acid, 

1 From 8 to 10 parts of sulphite of soda to x part of the axialysed. 
substance are employed, and the salt is dissolved in 40 parts of water 
to 1 part of the nitric acid used for oxidation. 
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it will be convenient to almost entirely neutralise it with 
carbonate of soda before precipitating it by nitrate of 
silver. 

lEstimatiou of ISromine and Jodisao.—Bromine 
combinations, when heated in a closed vessel with nitric 
acid, behave like the chlorine compounds. Only the 
bromine appears to be entirely liberated. This operation 
ended, open the end of the tube under a solution of 
sulphite of soda, and terminate the analysis in the 
manner just indicated. 

The iodine of iodised combinations is deposited in an 
<r- tirely solid state, and crystallises in the tube where 
the oxidation is effected. Open this tube while the point 
is red-hot, as has before been pointed out; but before 
doing so place it in a refrigerating mixture, in order 
that the disengaged gas may not carry off any consider¬ 
able quantity of the iodine vapour. Then put the liquid 
and iodine in a vessel containing a solution of sulphite 
of soda, the quantity and concentration of which is to 
be calculated as has been already stated. The iodine 
dissolves rapidly, and is transformed into hydriodic acid, 
which can be precipitated as iodide of silver, after being 
evaporated in a water-bath and neutralised by carbonate 
of soda. 

intimation of Mietals.—The process indicated is 
easily applicable to the determination of metals contained 
in organic combinations. When the metals are dissolved 
and the liquid contains no phosphoric acid, they can be 
precipitated by appropriate re-agents,—carbonate of 
soda, for instance. The estimation is rather more diffi¬ 
cult when the metals separate under the form of insoluble 
compounds. In the latter case, the greatest care must 
be taken to eliminate the pieces of glass caused by the 
breaking of the capillary tube.—Annales de Chemie et 
de Rharmacie, 3rd Series, vol. lx. p. 497. 

TECHNICAL CHEMISTRY. 

On Coal Gas, by the Rev. W. R. Bowditch. 

(Continued from page 54.) 

Sulphocyanide of ammonium may be obtained in con¬ 
siderable quantity from an alcoholic solution of foul 
clay. Upon one occasion I obtained nearly an ounce, 
in a fair state of purity, from less than a quart bottle 
of foul clay; and so tenaciously does clay retain this 
compound, that from some clay which had been exposed 
to the full action of the weather in a field for two years, 
I obtained a considerable coloration with perchloride of 
iron. Sulphocyanide of ammonium may be obtained 
from gas which has been purified by oxide of iron, by 
passing the gas through spirit of wine and evaporating. 

When common yellow brick-clay is used in the puri¬ 
fication of coal-gas, the solutions from it always contain 
salts of iron ; but they never become of a blood-red 
colour until a mineral acid is added. When, however, 
the solutions are evaporated, and the deliquescent 
residue is exposed to the air, most, and sometimes all of 
the iron is peroxidised, and yields the well-known 
reaction. 

The nitrogen in tar may be shown from the spirit- 
solution off foul clay. The spirit, evaporated to dryness 
and allowed to stand, deposits tar and a mixture of 
deliquescent crystalline salts. They were allowed to 
deliquesce, the fluid was removed, and the residual tar 
well washed with water. Subsequently it was dissolved 
in hot spirit, precipitated by water, and well washed. 

When nothing more was removed by washing, the tar 
was heated, and evolved sulphide of hydrogen and 
ammonia. Contrary to every other compound in gas 
with which I have experimented, this tar gave off 
sulphide of hydrogen before ammonia. In other in¬ 
stances I have found the nitrogen compound evolved at 
a lower temperature than the sulphur one. 

Mineral matter derived from the clay is found in all 
solutions; but as my object in this paper is to speak 
only of substances in gas, I purposely omit those united 
with them derived from the clay. For the same reason 
I make no mention of the value of the foul clay as a 
manure. 

Mnildiui' Comi»oim«lM in jmrifiecl so as wot to 

affect Basic Acefate of Lead, and tJieir removal. 

—A recent lloyal Commission on lighting picture- 
galleries has stated the large quantity of sulphur found 
in some London gas, and has intimated a doubt about 
the possibility of its removal. Dr. Letheby concludes, 
from seven years’ examination of gas in London, that 
though quite free from sulphide of hydrogen, it con¬ 
tains, on an average, 200 grains of sulphur in 1000 cubic 
feet; and Dr. Frankland, in the new edition of “ Ure’s 
Dictionary of Arts,” Part iv. pp. 730, 731, writes, “It 
is probable that volatile organic compounds of sulphur 
are produced by the action of this element with carbon 
and hydrogen simultaneously, although we have as yet 
no positive evidence of their presence in illuminating 
gas. . . . When once generated with coal-gas, all 
attempts to remove these constituents have hitherto 
proved ineffectual, and there seems little ground for hope 
that any practicable process will be devised for their 
abstraction.” I have now the honour to submit evidence 
of the existence of these sulphurised compounds, and 
also a practical process for their removal. My attention 
was specially drawn to this subject by a conversation 
with the manager of a London gas-works. He informed 
me that he not unfrequently filled his gas-holders with 
gas which would not affect acetate of lead, and that 
after the gas had been stored a few hours it became so 
foul as to blacken lead-paper the instant it was applied. 
He sought an explanation of this phenomenon ; and as 
the water of his gas-holder tanks was clean, and there 
were no accidental sources of sulphide of hydrogen, I 
concluded that an organic compound containing sulphur 
and hydrogen had been broken up, and that the sulphide 
of hydrogen was thus produced. I learnt, also, by 
other observations, that gas which wrent to the gas¬ 
holders free from ammonia, sometimes became ammo- 
niacal if kept, and joining this fact with the former one, 
inferred that the compound which thus broke up con¬ 
tained nitrogen as well as sulphur and hydrogen. Sub¬ 
sequently I observed that the saturated clay taken from 
the purifiers of gas-works contained a quantity of foul 
naphthalin. This led me to procure a quantity of (so- 
called) naj)hthalin which had been taken from the 
mains of a London gas-works, and which, therefore, 
must have been deposited by purified gas. Some por¬ 
tions of this naphthalin were white, but others were 
slightly darkened by the presence of carbonaceous 
matter, and the whole was in fine powder, aggregated 
together by the process of deposition, The tendency to 
form exceedingly small crystals seems a constant charac¬ 
teristic of naphthalin which has been deposited in gas 
pipes, for by no amount of care and trouble have I been 
able to obtain it in large crystals, though the solutions 
from wffiich it has crystallised have been months in eva¬ 
porating. With naphthalin from tar, on the contrary, 
I have obtained, from an etherial solution, crystals an, 
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eighth of an inch thick, nearly half-an-inch broad, and 
more than half-an-inch in length. The supposed napli- 
thalin from gas-pipes dissolves wholly in ether and hot 
alcohol, and crystallises from the spirit on cooling as 
pure naphthalin does. The solutions are neutral to test- 
papers. Boiled with an alcoholic solution of potash it 
evolves no ammonia, and with hydrochloric acid no 
sulphide of hydrogen. Heated alone, it evolves first 
ammonia, and then sulphide of ammonium, mixed, I 
think, with a trace of bisulphide of carbon, and then 
distils. Several samples began to give off their ammonia 
at 388° F., and sulphide of hydrogen at 4220 F., 
leading to the hope that here was a compound of definite 
composition which would admit of correct analysis and 
perhaps of formulation ; but some more of the naph¬ 
thalin, produced, like the other, from Newcastle coal, 
but at another gas-works, possessed such different phy¬ 
sical properties as to convince me that very much more 
must be known of this substance before any reliable 
analyses can be published. The latter sample gave a 
neutral solution in spirit, like the other, but of a con¬ 
siderably browner colour. When heated alone it gave 
off ammonia with ebullition at 218° F., and then became 
tranquil. When the temperature reached 375° F., it 
began to evolve sulphide of hydrogen, which continued to 
increase in quantity up to 390° F., when it nearly ceased, 
and quite ceased at 4108 F. The proportion of tar in this 
sample was much greater than I have seen it in any 
other. Subsequently I obtained some more naphthalin, 
which had been deposited in the pipes of another Lon¬ 
don gas-works, and this, like the former, contained both 
nitrogen and sulphur, which were evolved upon distilla¬ 
tion as sulphide of hydrogen and ammonia. 

Having thus obtained one sulphurised hydrocarbon, 
and determined the temperature at which its sulphur 
and nitrogen could be obtained as easily-removable 
compounds, I was prepared to advance towards a better 
purification of gas with great probability of success. 
Another well-confirmed observation helped to guide me. 
Gas freed from every trace of sulphide of hydrogen 
always blackens lead-paper strongly when passed 
through clay ; and if it be subsequently passed through 
lime, it affects turmeric though quite free from ammonia 
when taken for experiment. This process may be 
repeated through a series of ten or twelve purifiers con¬ 
taining clay and lime placed alternately, the test-papers 
being less affected at each purifier, until at length they 
are not discoloured at all. This experiment has been 
made upon gas produced in various parts of England 
and Scotland from many kinds of coal, and I think the 
number of instances sufficient to justify the conclusion 
that all gas, as sold, contains the compound from which 
clay liberates sulphide of hydrogen. I have not yet 
been able to separate the compound upon which clay 
thus acts. I have, however, ascertained that the clay 
which has liberated sulphide of hydrogen from gas 
which did not affect test-papers when taken for experi¬ 
ment contains tar, which may be dissolved out by alcohol, 
and may be obtained alone by evaporating the solvent. 

(To be continued.) 

On the Preparation of Starch fro7ii Cassava, 
by Josias Cork. 

Tiie growth of cassava in quantity has had my best, 
my most earnest consideration. If it cannot, in every 
sense of the word, compete with other staples, now, or 
which may be grown, my praise of the root must receive 
(ualification. 

First, then, cassava is alike at home in the mountains 
and in the lowlands ; it grows readily everywhere. The 
least moisture in the soil is sufficient to induce vegeta¬ 
tion at the time of planting, and, once growing, no 
drought destroys, it simply for the time retards the crop. 

But, if general experience does not fully corroborate 
this positive statement,—and there are lands of so dry a 
nature that a long drought does kill the cassava plant, 
and I will not say there may not be such lands anywhere, 
as I can only decisively speak of what I have noted in 
my own experience,—still this evil, if it anywhere exists, 
is less in the cassava than in any other crop I know. 

For, secondly, the propagation, and, therefore, also, 
the supply of a field partially injured by a drought, is 
about the easiest thing a planter has to do. To grow 
corn, pulse, yams, and many other things, a portion of 
valuable produce must be used for seed. Not so the 
cassava. All that is needed is, to take a cassava stick, 
and mark off a length containing three or four “eyes 
pass a knife round and cut just below the skin, and then 
use a slight breaking power with both hands. Each bit 
is now a future plant; the eye or two below the soil 
serve for future roots ; the eye or eyes above put forth 
leaves and stalks. It must be evident, then, that a 
bundle of cassava sticks, which anyone can carry under 
his arm, will suffice for a considerable breadth of pre¬ 
pared ground, and the time and labour to cut up and 
plant is almost the least possible to be conceived for such 
operations, and the cost is positively nothing. Anybody, 
anywhere, who has cassava growing, can give readily a 
few cassava sticks to anybody 'and everybody, and yet 
have enough left for himself, and to spare. 

Thirdlju—Another fine feature is this :—It is not an 
exhausting crop. Like other productions grown for a 
substance which appears to derive its constituents from 
the atmosphere, or composed, like sugar, of carbon, 
hydrogen, and oxygen, you may grow and re-grow, with 
change, of course, or some rest, or a slight manuring, on 
the same lands ad infinitum. In fact, everybody feels 
that land is always fit for cassava, however unfit it may 
have become for other productions. 

Fourthly.—This is a very accommodating crop. The 
roots ripen and are fit to be manufactured, or remain 
and grow, and Rgain ripen, and again remain and grow. 
Although there is not a positive certainty as to the exact 
time, for the changes from rain to dry weather are 
uncertain, still there is a choice of a whole year or more 
for the grower. If the roots be not dug when they 
become dry and mealy, they soon acquire what is termed 
a “ fresh spring,”—that is, the roots become somewhat 
watery, and enlarge, and then ripen. This goes on from 
the age of about ten months to more than two years. I 
do not know from experience beyond twenty-fourmonths, 
but it is evident to me that it is not the limit, or anything 
like it. All the while the roots have been enlarging, 
so that there has been, as far as I can judge, no loss 
from delay. I have known a field of cassava cut down 
to near the roots in a most ruthless way by a lazy fellow 
who desired a field of corn and would not prepare fresh 
land. I have seen the crop of corn, and the crop ol 
cassava again, covering by vigorous stems and leaves the 
ground, and, after a while, the ripe crop of cassava. Of 
course, this system is the acme of laziness, and to be 
wholly condemned, but, nevertheless, the fact stands 
forth, as a proof of the extreme hardihood and wonder¬ 
fully-accommodating nature of the cassava crop. 

Fifthly.—Quantity, as I have proved, or sought to 
prove, is, as other root crops, very large. I need not, 
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therefore, enlarge on this head, but pass on to manufac¬ 
ture. 

There again the cassava says “ Try me—try me: you 
will find me, in parts, and in whole, a crop worth your 
best care and attention.” On this head I observe,— 

First.—Each root has to be washed, and the cuticle 
must be taken off, The plain surface of the root makes 
the washing easy; the soft nature of the substance 
renders the skinning process as easy as easy can be. The 
comparison in favour of cassava, as against arrowroot, 
is in both cases fully as three to one in favour of 
cassava. 

Secondly.—The grating is also in favour of cassava, 
as compared to arrowroot, in almost an equal rate. But, 

Thirdly.-—I would not grate at all; but quote from 
pages of a known scientific work, and I suppose the site 
of operations to be the old works of a thrown up sugar 
estate, and unfortunately many such a spot can too 
readily be found. The manufacture is arrowroot, but of 
course the same works would equally do for cassava, and 
I may just observe that the manufacture is in the Island 
of St. Vincent, and I have no doubt its completeness is 
the cause of the superior price obtained for the St. 
Vincent arrowroot, which is just threefold the price of 
Jamaica arrowroot in the English market:— 

“ The skinned roots are thrown into a large cistern, 
with a perforated bottom, and then exposed to the action 
of a copious cascade of water. The cleansed roots are 
next put into the hopper of the mill, and are subjected 
to the powerful pressure of two pairs of polished rollers 
of hard brass, the lower pair of rollers being set much 
closer than the upper. The starchy matter is thus 
ground into a pulp which falls into the receiver placed 
beneath, and is thence transferred to large and fixed 
copper cylinders, tinned inside, and perforated at the 
bottom with numerous minute orifices like a kitchen 
drainer. Within these cylinders, wooden paddles are 
made to revolve with great velocity, by the power of a 
waterwheel, at the same time that a stream of pure water 
is admitted from above. The paddle arms beat out the 
fecula from the fibres and parenchyma of the pulp and 
discharge it in the form of a milk through the perforated 
bottom of the cylinder. This starchy matter runs along 
pipes, and then through strainers into large reservoirs, 
where, after the fecula has subsided, the supernatant 
water is drawn off. The drying-house on the Hopewell 
estate is constructed like the hot-house of an English 
garden, but instead of plants it contains four dozen of 
drying-pans made of copper, seven and a-half feet by 
four and a-half, and tinned inside. Each pan is sup¬ 
ported on a carriage, and they run on rails ; immediately 
after sunrise these carriages, with their pans covered 
with white gauze to exclude dust and insects, are run 
out into the open air, but if rain be apprehended they 
are run back under the glazed roof. In about four days 
the fecula is thoroughly dry and ready to be packed.” 

What is done in St. Vincent may be done in Jamaica. 
The trash-houses of the past could easily be converted 
into drying-houses for the future on any old sugar estate 
having a supply of water. The water which might 
easily be made to turn a cassava mill with two pairs of 
rollers, the boiling, curing, and still houses might all be 
transformed and brought into use for cassava ; and with 
the ingenious contrivance of our Island architect, Mr. 
Leahy, of having blades of glass, the drying-house 
might be thoroughly ventilated. I would not only have 
a glass roof, but for the most part glass walls, with 
thorough ventilation, and thus lessen the time to the 
minimum for thorough drying. 

The cost, then, of transformation would be very mode¬ 
rate indeed. The metal of the sugar boilers and still 
would pay, or nearly pay, for the vessels required for 
the cassava. 

There is no duty on glass manufacture, and large slabs 
of thick glass cost little in England. The cost of manu¬ 
facture of starch and blocking the fibre, would certainly 
be less than the cost of sugar manufacture. 

To anyone, then, who will turn his attention to cas¬ 
sava he would certainly have a prospect before him of 
making an old sugar estate a handsomely paying concern 
as a cassava plantation.—Jamaica Guardian. 

On the Alloys of Copper and Zinc, 

by Frank IT. Stoker. 

(Continued from page 53.) 

Pieces of the alloy, weighing from 4 to 12 grammes, 
accordingly as they contained a greater or less amount 
of copper, which had been carefully cleaned by filing- 
and brushing, were placed in covered porcelain dishes, 
and dissolved in strong nitric acid on the sand-bath, the 
usual precautions to avoid loss from spattering being 
observed. To the solution thus obtained, sulphuric acid 
—which had been freed from its impurity of lead by 
dilution with water and subsequent partial concentra¬ 
tion—-was added, and the mixture evaporated to dryness 
over the water-bath; more sulphuric acid being added, 
and the solution ugain evaporated until all the nitric 
acid was expelled, or till no trace of blue crystals 
remained. I have rarely found it necessary to evaporate 
the solution more than twice in order to effect this. 

It is of importance that the nitric acid be thoroughly 
removed, for in the presence even of a mere trace of this 
acid it is exceedingly difficult to precipitate, by means of 
iron, the last portions of copper from its solution. 

After all the nitric acid had been expelled, the mixed 
sulphates were dissolved in hot water, and the sulphate 
of lead—from impurity in the zinc of the alloy—allowed 
to settle. This was then separated and washed with 
acidulated water, by decantation. 

The solution, which had been collected in a capacious 
beaker, was now largely diluted with water and placed 
upon a sand-bath, the heat of which was regulated so 
that the solution could attain a temperature nearly equal 
to boiling, without, however, coming into actual ebulli¬ 
tion. A sheet of the purest iron obtainable was next 
placed in the solution, leaning against the sides of the 
beaker, so that the largest possible amount of its surface 
should be exposed, in order that the iron might be 
attacked equally at all points by the acid, and that the 
copper should be precipitated in even sheets upon it. 

The solution should be acid enough to ensure a slight 
evolution of hydrogen during the precipitation. Care 
should, however, be taken to guard, in the first instance, 
against the addition of too great an excess of acid, lest 
the iron be corroded to an unnecessary, or even ruinous 
extent. It is of course desirable to avoid dissolving any 
more iron than is necessary to insure regularity and 
completeness in the precipitation; for in this case a 
smaller portion of its impurities will be exposed, and its 
surface will remain smoother. 

After the introduction of the iron, the beaker is to be 
covered with a glass plate, and left to itself until the 
copper is entirely precipitated, which occurs at the end 
of an hour or two at furthest. Having proved that no 
more copper is contained in the solution, by testing a 
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small portion of it with sulphuretted-hydrogen water, 
the beaker is removed from the sand-bath, and the clear 
acid solution decanted off as completely as possible from 

the copper and iron. 
If this solution be diluted with a large quantity of hot 

water, it immediately becomes yellow, then turbid, and 
in a few minutes deposits a bulky, flocculent precipitate 
of a basic salt of peroxide of iron, although the super¬ 
natant liquid is strongly acid. Since a quantity of this 
solution remains adhering to the metals, it is well, in 
order to avoid the precipitate which would form if they 
were treated at once with hot water, first to pour a small 
quantity of cold water upon them. The piece of iron is 
then to be taken from the beaker, and any particles of 
copper which may be loosely attached to it removed by 
means of the wash-bottle; the iron being carefully pre¬ 
served for subsequent examination. The copper having- 
been once more rinsed with cold water, is now to be 
treated with boiling water, which should be decanted off 
into a large, clean beaker, without waiting for all the 
copper to be deposited, as soon as the liquor assumes a 
yellow- colour. After two or three additions of hot water, 
the subsalt of iron is no longer precipitated, and the 
copper may be allowed to subside at its leisure. Any 
particles of copper -which are found adhering to the sheet 
of iron which was used for the precipitation must now 
be removed by gently rubbing them with the finger, 
care being taken not to disturb the black coat1 which is 
found adhering to the iron any more than can be avoided; 
they are then to be washed into a small porcelain 
capsule, into which is also brought the mixed deposit of 
subsalt of iron and particles of copper collected during 
the first rapid washing of the copper. The contents of 
the capsule are now treated with dilute chlorhydric acid, 
in which the subsalt is readily soluble, washed With 
water, and added to the original copper, the washing of 
which is to be continued till the last traces of acid are 
removed. The copper, having been transferred to a 
porcelain boat, was dried at ioo° C., ignited in a current 
of hydrogen gas, and subsequently weighed. 

The iron used in these assays was that known as the 
“ best Russia sheet.” In order to obtain the best possible 
pieces, I have followed the custom of copper assayers in 
allowing a sheet-iron worker to cut up a number of 
pounds of Russia sheet into bits of about two and a-lialf 
by three and a-half inches, this size having been found 
well adapted to the work at hand, smaller pieces being 
unequally corroded; from this supply only those pieces 
which presented a perfectly smooth and even surface 
were selected for use. Those pieces which are at all 
corrugated or uneven ought to be rejected, for such are 
acted on unequally by the acid, and copper would be 
lost in the cavities thus formed. 

Since the sharp angles of these rectangular bits of iron 
are liable to be corroded very much by the acid, in which 

1 The black crust -which forms on the iron beneath the layer of 
copper contains a small amount of carbon and some silica, but 
consists for the most part ot what appears to be a compound of silicic 
acid and oxide of iron. This substance, called ‘‘slag” by Morfit and 
Booth in their very able “Report upon the Chemical Analysis of 
Cast-iron Gun-metal ” (vide “Report of Experiments, on Strength, &c., 
of Metals for Cannon, by Officers of the Ordnance Department, U.S 
Army” [Philadelphia, Baird, 1856, 4to], p. 408), is but sparingly 
soluble in dilute chlorhydric acid; slowly soluble in cold, more 
rapidly in hot concentrated chlorhydric acid ; easily soluble in con¬ 
centrated nitric acid, especially when hot; with separation of silica 
in both cases. It is slowly decomposed by strong soda lye. This 
“slag ” is formed in considerably larger quantity when sulphuric acid 
is used than when chlorhydric acid is substituted for it in the assay. 
As it usually adheres, however, to the iron with considerable firmness, 
the copper can generally be rubbed off without disturbing it 
materially. 

case particles of iron might drop off and contaminate 
the copper, it is best to remove them by means of a rasp, 
and to make the corners round and smooth. 

The glazed coating which occurs upon the surface of 
Russian sheet-iron, and which, according to Wells,2 con¬ 
sists of silicate of iron, is readily removed by digestion 
in moderately dilute chlorhydric acid, in which it soon 
falls off in flakes. After washing with water, the bits 
of iron are dried and preserved for use. 

In conducting the assay it is of importance that the 
solution should be dilute, since the precipitation of the 
copper in this case goes on more regularly, and is sooner 
completed ; it should be warm, not only that the copper 
may be precipitated more rapidly, but in order to avoid 
the formation of a basic iron salt, which is very liable 
to contaminate the copper when it is precipitated in the 
cold. This basic salt frequently forms during the pre¬ 
cipitation, even in warm solutions, if they are not suffi¬ 
ciently acidulated. If a solution be at the same time 
somewhat concentrated, and not sufficiently acid, it often 
happens that a portion of the copper becomes so firmly 
attached to the iron that it cannot be rubbed off. This 
accident will rarely occur, however, to any one accus¬ 
tomed to the assay. 

It is remarkable that no one who has written upon 
this process has, so far as I can ascertain, appreciated 
the necessity of igniting the dry copper in a current of 
hydrogen before weighing it. That this operation is of 
the first importance is, however, well known to the 
analysts of this vicinity, who have long been accustomed 
to apply in practice.3 It is necessitated less, as it appears 
to me, by the oxide of copper formed during drying,— 
for the bright surfaces of the copper precipitated by this 
method remain untarnished when rapidly dried at tem¬ 
peratures even as high as no0 to 1150,—than by an 
impurity consisting of organic matter derived from the 
iron ; either carbon, or perhaps some one of the offensive 
hydro-carbons which are generated during the action of 
acids upon iron, which may adhere to the spongy copper. 
At all events, if a portion of the precipitated copper 
which has been dried at ioo°—or at any temperature 
lower than that at which oxidation occurs—be placed, 
as was suggested to me by Mr. Dickinson in a 
bulb tube with narrow outlet, such as is used in testing 
for arsenic, and heated in the flame of a spirit-lamp, 
it will be found that a quantity of water collects in 
the narrow part of the tube, while the copper becomes 
lustrous and assumes the bright red colour proper to it. 
At first sight it would appear as if this behaviour was 
produced by the reaction of a portion of the spongy 
copper upon the oxide of copper with which it 
might be soiled, in which event a small quantity 
of suboxide of copper would be formed, the colour 
of which, could hardly mask, to any extent, that 
of the pure copper. But on examining the reaction 
more attentively I have found that carbonic acid as well 
as water can readily be detected in the atmosphere ex¬ 
pelled from the tube in which the copper is heated; a 
distinct empyreumatic odour is at the same time per¬ 
ceptible. I have also several times observed tiaces of 
ammonia. This gas is always evolved in considerable 
quantity when the. dirty copper is heated in an atmo¬ 
sphere of hydrogen; the aqueous vapour driven off in 
this case being strongly alkaline from its jxresence. 
Organic matter must therefore have been attached to the 
spongy copper, and the lustre which the latter acquired 

2 “ Proceedings of Boston Society of Natural History,” iv. p. 296. 

3 In lieu of this, some assayers convert the precipitated copper into 
oxide, and weigh the latter. 
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when heated may have been occasioned by the simple 
expulsion of the impurity, or in part by the reduction of 
oxide of copper by it. 

That the phenomenon does not depend upon the 
presence of free carbon seems to be proved by the fact 
that portions from the exterior of a mass of spongy 
copper, which had been protected from contact with the 
iron by a layer of copper nearly an inch in thickness, 
were found to exhibit reactions similar to those just 
described, water and empyreuma being evolved when 
the dry copper was heated in a closed tube. Indeed, 
the formation of water in any case in Mr. Dickinson’s 
experiment with the arsenic-tube is an insuperable ob¬ 
jection to this explanation, as well as to the idea that 
mixed copper and oxide of copper have reacted upon 
each other. 

(To be continued.) 

PROCEEDIIfGS OF SOCIETIES. 

ROYAL INSTITUTION OF GREAT BRITAIN. 

A Course of Six Lectures1 (adapted to a Juvenile Auditory), on 
the Chemical History of a Candle; by M. Faraday, 

H.C.L., F.F.S., Fullerian Frofcssor of Chemistry, A./., 
Foreign Associate of the Academy of Sciences, Faris, §c. 

Lecture Y. (Jan. 5, 1861.) 

Oxygen present in the Air—Nature of the Atmosphere—Its 
Froperties—Other Froducts from the Candle—Carbonic Acid 
—Its Froperties. 

We have now seen that we can produce hydrogen and oxygen 
from the water that we obtained from the candle. Hydrogen, 
you know, comes from the candle, and oxygen, you believe, 
comes from the air. But then you have a right to ask me, 
“ How is it thatthe air and the oxygen do not equally well burn 
the candle?” If you remember what happened when I put a 
jar of oxygen over a piece of candle, you recollect there was 
a very different kind of combustion to that which took place 
in the air. Now, why is this ?—it is a very important ques¬ 
tion, and one I shall endeavour to make you understand; it 
relates most intimately to the nature of the atmosphere, and 
is most important to us. 

We have several test of oxygen besides the mere burning 
of bodies; you have seen a candle burnt in oxygen, or in 
the air; you have seen phosphorous burnt in the air, or in 
oxygen, and you have seen iron tilings burnt in oxgen. But 
we have other tests besides these, and I am about to refer 
to one or two of them for the purpose of carrying your 
conviction and your experience further. Here you 
have a vessel of oxygen. I will show its presence to you : 
if I take a little spark and put it into that oxygen you know 
by the experience you gained the last time we met, what will 
happen,—if I put that spark into the jar it will tell you 
whether we have oxygen here or not. Yes! We have proved it 
by combustion; and now here is another test for oxygen, 
which is a very curious and useful one. I have here two 
jars full of gas, with a plate between them to prevent their 
mixing; I take the plate away, and the gases are creeping 
one into the other. “What happens,” say you, “they 
together produce no such combustion as was seen in the case 
of the candle.” But see how the presence of oxygen is told 
by its association with this other substance. What a beauti¬ 
ful, curious gas I have obtained in this way, showing me the 
presence of the oxygen. In the same way we can try this 
experiment by mixing common air with this test-gas. Here 
is a jar containing air—such air as the candle would burn in, 
and here is ajar or bottle containing the test-gas. I let them 
come together over water, and you see the result: the con¬ 
tents of the test-bottle are flowing into the jar of air, and you 
see I obtain exactly the same kind of action as before, and 
that shows me that there is oxygen in the air,—the very same 
substance that has been already obtained by us from the 
water produced by the candle. But then, beyond that, how 

1 Reported verbatim by special permission. 

is it that air does not burn the candle as well as oxygen 
will? We will come to that now. I have here two jars .- 
they are filled to the same height with gas, and the appear¬ 
ance to the eye is alike in both, and I really do not know at 
present which of these jars contains oxygen and which 
contains, air, although I know they have previously been 
filled with these gases. But here is our test-gas, and 
I am going to work with the two jars, in order to examine 
whether there is any difference between them in the quality 
of reddening this gas. I am now going to turn this test-gas 
out into one of the jars, and observe what happens:—There 
is redenning you see ; there is then oxygen present. We will 
now test the other jar, but you see this is not so bright, not so 
red, not so distinct, as the first; and, further, this curious 
thinghappens, ifl take these two gases and shake them together 
well with water, we shall absorb the red gas ; and then if I 
put in more of this test-gas and shake again we shall absorb 
more, and I can go on as long as there be any oxygen present 
to produce that effect. If I let in air it will not matter, but the 
moment I introduce water, the red gas disappears, and I may 
go on in this way, putting in more and more of the test-gas, 
until I come to something left behind which will not redden 
any longer by the use of that particular body that, rendered 
the air and the oxygen red. Why is that? You see in a 
moment it is because there is, besides oxygen, something else 
present which is left behind. I will let a little more air into 
the jar, and if it turns red you will know that some of that 
reddening gas is still present, and that, consequently, it was 
not for the want of this producing body that that air was left 
behind, 

Now, you will begin to understand what I have got to say. 
You saw that when I burnt phosphorus in a jar, as the smoke 
produced by the phosphorus and the oxygen of the air con¬ 
densed, it left a good deal of gas unburnt, just as this red gas 
left something untouched,—there was, in fact, this gas left 
behind which the phosphorus cannot touch, which the 
reddening gas cannot touch, and this is something which is 
not oxygen, and yet is part of the atmosphere. 

So that is one way of opening out air into the two things 
of which it is composed,—oxygen, which burns our candles, 
our phosphorus, or anything else, and this other substance 
which will not burn them. This other part of the air is by 
far the largest part. Now, this substance is a very curious 
thing when we come to examine it; it is remarkably curious, 
and yet you say, perhaps, that it is very uninteresting. It 
is uninteresting in some respects because of this,—that it 
shows no bright appearance of combustion. If I test it with 
a taper as I do oxygen and hydrogen, it does not burn like 
hydrogen, nor does it make the taper burn like oxygen. Try 
it in any way I will, it does neither the one thing or the other ; 
it will not take fire : it will not let the taper burn ; it puts 
out the combustion of anything. There is nothing that will 
burn in it in common circumstances. It does not smell: it 
is pot sour ; it does not dissolve in water ; it is neither an 
acid.or alkali; it is as indifferent to all our organs as it is 
possible for a thing to be. And you might say, “It is 
nothing ; it is not worth chemical attention ; what does it do 
in the air ?” Ah! then come our beautiful and fine results 
shown us by an observant philosophy. Suppose, in place of 
having nitrogen, or nitrogen and oxygen, we had pure 
oxygen as our atmosphere, What would become of us ? You 
know very well that a piece of iron lit in a jar of oxygen 
goes on burning to the end. When you see a, fire in an iron 
grate, imagine where the grate would go to if the whole of 
the atmosphere were oxygen. The grate would burn up 
more powerfully than the coals ; for the iron of the grate 
itself is even more combustible than the coals which we burn 
in it. A fire put into the middle of a locomotive would be a 
fire in a magazine of fuel, if the atmosphere were oxygen. 
The nitrogen lowersitdown and makes it moderate anduseful 
tor us, and then with all that it takes away with it the fumes 
that you have seen produced from the candle, disperses them 
throughout the whole of the atmosphere, and carries them 
away to places where they are wanted to perform a great and 

lorious purpose of good to man, for the sustenance of vege¬ 
tation ; and thus does a most wonderful work, although you 
say, on examiningit, “ why it is a perfectly indifferent thing.” 
This nitrogen in its ordinary state, is an inactive element ; 
no action short of the most intense electric force, and then 
in the most infinitely small degree, can cause the nitrogen to 
combine directly with the other element of the atmosphere, 
or with other things round about it; it is a perfectly indif¬ 
ferent, and therefore to say, a safe substance. 
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But before I take you to that result, I must tell you about 
the atmosphere itself; I have written on this diagram, the 
composition of one hundred parts of atmospheric air :— 

Bulk. "Weight. 
Oxygen. zi'l 
Nitrogen . .80 171 

TOO JOO'O 

it is a true analysis of the atmosphere, so far as regards the 
quantity of oxygen and the quantity of nitrogen present. 
By our analysis, we find that 5 pints of the atmosphere con¬ 
tains only 1 pint of oxygen, and 4- pints or 4 parts of nitrogen 
by bulk. That is our analysis of the atmosphere. It requires all 
that quantity of nitrogen to reduce the oxygen down, so as to 
be able to supply the candle properly with fuel, so as to supply 
us with an atmosphere which our lungs can healthily and safely 
breathe ; for it is just as important to make the oxygen right 
for us to breathe, as it is to make the atmosphere right for the 
burning of the fire and the candle. 

But now for this atmosphere. First of all let me tell you 
the weight of these gases. A pint Of nitrogen weighs 10 
grains and foths, or a cubic foot weighs le oz. That is the 
weight of the nitrogen. The oxygen is heavier; a pint of it 
weighs llro grs., and a cubic foot weighs If oz. A pint of 
air weighs about 10 ~ grs., and a cubic foot 11 oz. 

You have asked me several times, and I am very glad you 
have, “ How do you weigh gases ?” I will show you; it is 
very simple, and easily done. Here is a balance, and here 
is a copper bottle made as light as wo can consistent with 
due strength, turned very nicely in the lathe, and made per¬ 
fectly air-tight, with a stop-cock, which we can open and 
shut, which at present is open, and, therefore, allows the 
bottle to be full of air. I have here a nicely-adjusted balance 
in which I think the bottle, in its present condition, will be 
balanced by the weight on the other side. And here is a 

pump by which we can force the air into this bottle, and 
with it we will force in a certain number of volumes of air as 
measured by the pump [Twenty measures were pumped in]. 
'We will shut that in and put it in the balance. See how it 
sinks; it is much heavier than it was. By what ? By the 
air that we have forced into it by the pump. There is not a 
greater bulk of air, but there is the same bulk of heavier air, 
because we have forced in air upon it. And tha.t _ you 
may have a fair notion in your mind as to how much this air 
is, here is a jar full of water. We will open that copper 
vessel into this jar, and let the air return to its former state. 
All I have to do now is to screw them tightly together, and 
to turn the taps, when there, you see, is the bulk of the 
twenty pumps of air which I forced into the bottle; and to 
make .sure that we have been quite correct in what we 
have been doing, we will take the bottle again to the balance, 
and if it is now counterposed by the original weight, we 
shall be quite sure wo have made our experiment correctly. 
It is balanced; so, you see, we can find out the weight of 

the extra volumes of air forced in in that way, and by that 
means we are able to ascertain that a cubic foot of air weighs 

oz. But that small experiment will by no means convey 
to your mind the whole literal truth of this matter. It is 
wonderful how it accumulates when you come to larger 
volumes. This bulk of air [a cubic foot] weighs 1 ro oz. 
What do you think of the contents of that box above there 
which I have had made for the purpose ? The air which is 
within that box weighs one pound—a full pound, and I have 

calculated the weight of the air in this room,—you would 
hardly imagine it, but it is above a ton. So rapidly do 
the weights rise up, and so important is the presence of the 
atmosphere, and of the oxygen, and the nitrogen in it, 
and the use it performs in conveying things to and fro 
from place to place, and carrying bad vapours to places 
where they will do good instead of harm. 

Having given you that little illustration with respect to the 
weight of the air, let me show you certain consequences of 
it. You have a right to them because you would not under¬ 
stand so much without it. Do you remember this kind of 
experiment: have you ever seen it ? Suppose I take a 
pump somewhat similar to the one I had a little while 
ago to force air into the bottle, and suppose I place it 
in such a manner that bj^ certain arrangements I can 
apply my hand to it. My hand moves about in the air 
so easily that it seems to feel nothing, and I can hardly get 
velocity enough by any motion of my own in the atmosphere 
to make sure that there is much resistance to it. But, when 
I put my hand here [on the air-pump receiver, which was 
afterwards exhausted] you see what happens. Why is 
my hand fastened to this place, and why am I able to pull 
this pump about? And see! how is it that I can hardly 
get my hand away? Why is this? It is the weight of 
the air—the weight of the air that is above. I have another 
experiment here wdiich I think will explain to you more 

about it. When the air is pumped from underneath the 
bladder which is stretched over this glass, you will see 
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the effect in another shape ; the top is quite flat at present, 
hut I will make a very little motion with the pump, and now 
look at it,—see how it has gone down, see how it is hent in ; 
you will see the bladder go in more and more, until, at last, 
I expect it will he driven in and broken by the force of the 
atmosphere pressing upon it [the bladder, at last, broke with 
a loud report]. Now, that was done entirely by the weight 
of the air pressing.on it, and you can easily understand how 
that is. The particles that are piled up in the atmosphere 
stand.upon each other, as these five cubes do ; you can easily 
conceive that these five cubes are resting upon the bottom 
one, and if I take that away the others will all sink down.- 
So it is with the atmosphere ; the air that is above is sustained 
by the air that is beneath, and when the air is pumped away 
from beneath them, the change occurs which you saw when 
I placed my hand on the air-pump, and which you saw in the 
case of the bladder, and which you shall see better here. I 
have tied over this jar a piece.of sheet india-rubber, and lam 
now about to take away the air from the inside of the jar, and 
if you will watch the india-rubber—which acts as a partition 
between the air below and the air above, you will see when 
I pump how the pressure shows itself. See vdiere it is going 
to, I can actually put my hand into the jar; and yet this 
result is only caused by the great and powerful action of the 
air above. How beautifully it show's this curious circum¬ 
stance. 

Here is something that you can have a pull at w'hen I have 
finished to-day. It is a little apparatus of two hollow brass 
hemispheres, closely fitted together, and having connected 
with it a pipe and a cock, through w'hich we can exhaust the 
air from the inside ; and although the two halves are so easily 
taken apart while the air is left within, yet, you will see when 
we exhaust it by-and-bj'-, no power of any two of you wil 
be able to pull them apart. Every square inch of surface 
that is contained in the area of that vessel sustains fifteen 
pounds by weight, or nearly so, when the air is taken out; 
and 3^ou may try your strength presently in seeing whether 
you can.overcome that pressure of the atmosphere. 

Here is another very pretty thing,—the boys’ sucker, only 
refined by the philosopher. We young ones have a perfect 
right to take toys, and make them into philosophy, inasmuch 
a mow-a-days we are turning philosophy into toys. Here is 
asucker, only it is made of india-rubber; if I clap it upon ihe 
fable, you see at once it holds. Why does it hold ? I can 
slip it about, and yet if I try to pull it up, it seems as if it 
wmuld pull the table with it. I can easily make it slip about 
from place to place ; but only, when I bring it to the edge of 
the table can I get it off. It is only kept down by the pres¬ 
sure of the atmosphere above. Here is a couple of them; if 
you take these.two and press them together, you will see how 
strong they stick. And, indeed, we may use them as they 
are proposed to be used, to stick against windows or against 
walls, where they will adhere for an evening, and serve to 
hang anything on that you want. I think, however, that 
you boys ought to have experiments that you can make at 
home; and so here is a very pretty experiment in illustration 
of the pressure of the atmosphere. Here is a tumbler of 
water; suppose I wrere to propose to you to turn that tumbler 
upside dowm so that the water should not fall out, and vet not 
keep it in by my hand, but merely by using the pressure of the 
atmosphere ; could you do that ? Take a wine-glass, either 
quite full or half full of water, and put a flat card on the top; 
turn it upside-down, and then see what becomes of the card 
and of the water. The air cannot get in because the water 
by its capillary attraction round the edge keeps it out. 

I think this will give you a strong notion of w'hat you may 
call the materiality of the air, when I tell you that that box 
holds a pound of it, and this room more than a ton, and you 
will begin to think that air is something very serious. I will 
make another experiment to convince you of this positive 
resistance. There is that beautiful experiment of the pop¬ 
gun, made so well and so easily you know out of a quill, or 
a tube, or anything of that kind ; where W'e take a slice of 
potato for instance, or an apple, and take the tube and cut 
out a pellet, as I have now dowm, and push it to one end. I 
have made that end tight; and now I take another piece and 
put it in : it will confine the air that is within the tube 
perfectly and completely for our purpose; and now I 
shall find it absolutely impossible by any force of mine to 
drive that little pellet close up to the other. It cannot be 
done .; I may press the air to a certain amount, but if I go on 
pressing, long before it comes to the second the confined air 
will drive the front one out with a force something like that of 

gunpowder; for gunpowder is in part dependent upon the 
same action that.you see in this case. 

Here is an experiment which I saw the other day and was 
very pleased with, as I thought it would serve our purpose 
here. (I ought to have held my tongue for four or five 
minutes before I began this experiment, because I depend 
upon my lungs for the success of it.) By the proper applica¬ 
tion of air I expect I can drive this egg out of one cup into 
the other by the force of my breath, but if I fail it is in a good 
cause, and I do not promise success, because I have been 
talking more than I ought to do to make the experiment 
succeed. 

[The Lecturer here tried the experiment, and succeeded in 
blowing the egg from one egg-cup to the other.] 

You see that the air which I blow goes downwards between 
the egg and the cup, and makes a blast under the. egg, and 
is thus able to lift a heavy thing—for a full egg is a very 
heavy thing for air to lift. If you want to make the exper¬ 
iment you had better boil the egg quite hard first, and then 
you may very safely try to blow it from one cup to the others 
with a little care. 

I think I have now kept you long enough upon this property 
of the weight of the air, but there is another thing I should 
like to mention. You saw the way in which, in this pop¬ 
gun, I was able to drive the second piece of potato half or 
two-thirds of an inch before the first piece started, by virtue 
of the elasticity of the air ; just as I pressed into the copper 
bottle the particles of air by means of the pump. Now this 
depends upon a wonderful property in the air, namely, its 
elasticity, and I should like to give you a good illustration of 
this. It is this: if I take anything that confines the air 
properly, as this membrane, it is able to contract and expand 
so as to give us a measure of the elasticity of the air, and to 
confine in it a certain given portion of air: and then, if we 
take the atmosphere off from the outside of it, just as in these 
cases we put the pressure on—if we take the pressure off 
you will see how it will then go on expanding and expanding, 
larger and larger, until it will fill the whole of this bell-jar, 
showing you that wonderful property of the air, its elas¬ 
ticity, its compressibility, and expansibility, to an exceed¬ 
ingly large extent; and this is very essential for the purposes 
and services it performs in the economy of creation. 

We will now turn to another most important part of our 
subject, remembering that we have examined the candle in 
its burning, and have found that it gives rise to various pro¬ 
ducts. We have the products, you know, of soot, of water, 
and of something else, which you have not yet examined. We 
have collected the water, but have allowed the other things to 
go into the air. Let us now examine some of these other 
products. 

Here is an experiment which I think will help you in part 
in this way. We will put our candle there, and place over it 

a chimney, thus. I think my candle will go on burning, 
because the air-passage is open at the bottom and the top. 
In the first place, you see the moisture coming—that you 
know about. It is water produced from the candle by the 
action.of the air upon its hydrogen. But besides that, some¬ 
thing is going out at the top: it is not moisture.,—it is not 
water,—it is not. condensible ; and yet, after all, it has very 
singular properties. You will find that the air coming out 
of the top of our chimney is nearly sufficient to blow the 
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light out I am holding to it, and if I put the light fairly 
opposed to the current, it will blow it quite out. You will 
say, that is as it should he, and I am supposing that you think 
it ought to do so, because the nitrogen does not support com¬ 
bustion, and ought to put the candle out, since the candle 
will not burn in nitrogen. But is there nothing else there 
than nitrogen ? I must now anticipate,—that is to say, I 
must use my own knowledge, to supply you with the means 
that we adopt for the purpose of ascertaining these things, 
and examining such gases as these. I will take an empty 
bottle,—here is one,—and if I hold it over this chimney, I 
shall get the combustion of the candle below sending its 
results into the bottle above ; and we shall soon find that this 
bottle contains, not merely an air that is bad as regards the 
combustion of a taper put into it, but having other properties. 

Let me take a little quick lime and pour some common 
water on to it,—the commonest water will do. I will stir 
it a moment, then pour it upon a piece of filtering paper 
in a funnel, and we shall very quickly have a clear 
water proceeding to the bottle below, as I have here. 
I have plenty of this water in another bottle, hut never¬ 
theless 1 should like to use the lime water that was 
prepared before you so that you may see what its uses 
are. If I take some of this beautiful clear lime-water 
and put that into this jar which has collected the air 
from the candle, you will see a change coming about. Do 
you see that that water has got quite milky ? Observe, that 
will not happen with air merely. Here is a bottle filled with 
air, and if I put a little lime-water into it neither the oxygen 
nor the nitrogen, nor anything else that is in that quantity of 
air will make any change in the lime-water, it remains clear 
and perfect, and no shaking of that quantity of lime-water with 
that quantity of air in its common state will cause any change; 
hut if I take this bottle with the lime-water and hold it so as 
to get the general products of the candle in contact with it, in a 
very short time you see we shall have it milky—there is the 
chalk, consisting of the lime which weusedinmakingthelime- 
water, combined with something that came up from the candle, 
■—that other product which we are in search of and which I 
want to tell you about to-day. This is a substance made 
visible to us by its action, which is not the action of the lime- 
water either upon the oxygen or upon thenitrogen, nor upon 
the water itself, but it is something new to us from the 
candle. And then we find this white powder produced by 
the lime-wateiyand the vapour from the candle appears to 
us very much like whitening or chalk, and when examined 
it does prove to be exactly the same substance as whitening 
or chalk. So we are led, or have been led, to observe upon the 
various _ circumstances of this experiment, and to trace this 
production of chalk to its various causes to give us the true 
knowledge of the nature of this combustion of the candle,— 
to find that this substance issuing from the candle is exactty 
the same as that substance which rvould issue from a retort 
if I were to put some chalk into it and make it reel hot with 
a little moisture : j’ou would then find that exactly the same 
substance would issue from it as from the candle. 

But we have a better means of getting this substance, and 
in greater quantity, so as to ascertain what its general cha¬ 
racters are. We find this substance in very great abundance 
in a multitude of cases where you would least expect it. All 
lime-stones contain a great deal of this gas which issues from 
the candle, and which we call carbonic acid. All chalks, all 
shells, all corals, contain a great quantity of this curious air. 
We find it fixed in these stones, for which reason Dr. Black 
called it “fixed air,”—finding in these fixed things like 
marble and chalk,—he called it fixed air because it lost its 
quality of air, and assumed the condition of a solid body. 
AVe can easily get this air from marble. Here is ajar con¬ 
taining a little muriatic acid, and here is a taper which, if I 
put it to that jar, will show only the presence of commonair. 
There is, you see, pure air down to the bottom ; the jar is full 
of it. Here is a substance—marble, a very beautiful and 
superior marble, and if I put these pieces of marble into the 
jar, a great boiling apparently goes on. That, however, is 
not steam; it is a gas that is rising up, and if I now search 
the jar by a candle I shall have exactly the same effect pro¬ 
duced upon the taper as I had from the air which issued 
from the end of the chimney over the burning candle. It 
is exactly the same action, and caused by the very same sub¬ 
stance that issued from the candle; and in this way we can 
get carbonic acid in great abundance,—we have already 
nearly filled the jar. We also find that this gas is not 
merely contained in marble. Here is a vessel in which I 

have put some common whitening-chalk which has been 
washed in water and deprived of its coarser particles, and so 
supplied to the plasterer as whitening. Here is a large jar 
containing this whitening and water, and I have here some 
strong sulphuric acid, which is the acid you might have to use 
if you were to make these experiments (only in using this acid 
with limestone, the body that is produced is an insoluble sub¬ 
stance, whereas, the muriatic acid produces a soluble sub¬ 
stance that does not so much thicken the water). And you 
will seek out a reason why I take this kind of apparatus for 
the purpose of showing this experiment. I do it because you 
may repeat in a small way what I am about to do in a large 
one. You will have here just the same kind of action, and I 
am evolving in this large jar carbonic acid exactly the same 
in its nature and properties as the gas which we obtained 
from the combustion of the candle in the atmosphere. And no 
matter how different the two methods by which we prepare 
this carbonic acid, you will see, when we get to the end of 
our subject, that it is all exactly the same, whether prepared 
in the one way or in the other. 

AVe will now proceed to the next of our experiments with 
respect to this gas. What is its nature ? Here is one of the 
vessels full, and we will try it as we have done so many other 
gases—by combustion. You see it is not combustible, nor 
does it support combustion. Neither, as we know, does it 
dissolve much in water, because we collect it over water 
very easily. Then you know that it has an effect and 
becomes white in contact with lime-water, and when it does 
become white in that way, it becomes one of the constituents 
to make carbonate of lime or lime-stone. 

Now, the next thing is to show you that it does dissolve a 
little in water, and therefore that it is unlike oxygen and 
hydrogen in that respect. I have here an apparatus by 
which we can produce this solution. In the lower part of 
this apparatus is marble and acid, and in the upper part cold 
water. The valves are so arranged that the gas can get from 
one to the other; I will set it in action now, and you can see 
the gas bubbling up through the water, as it has been doing- 
all night long, and by this time we shall find that we have 
this substance dissolved in the water. If I take a glass and 
draw off some of the water, I find that it tastes a little acid 
to the mouth ; it is impregnated with carbonic acid ; and if I 
now apply a little lime-water to it, that will give us a test of 
its presence. This w7ater will make the lime-water turbid 
and white, which is the carbonic acid test. 

Then it is a very weighty gas ; it is heavier than the atmo¬ 
sphere. I have put their respective weights at the lower part 
of this table, along with, for comparison, the weights of the 
other gases we have been examining:— 

Hydrogen . 
Oxygen . . . , 
Nitrogen . 
Air. 
Carbonic acid . . . 

Pint. Cubic Foot. 
f grs. y"2 OZ. 

11 A li 
I°iX> 

io i-o li 
i6i 1l~0 

A pint of it weighs 16| grs., and a cubic foot weighs oz., 
almost two ounces. You can see by many experiments that 
this is a heavy gas. Suppose I take a glass containing 
nothing else but air, and this vessel containing the carbonic 
acid; and suppose I pour a little of this gas into that glass, 
I wonder whether any has gone in or not; I cannot tell by 
the appearance, but I can in this was [introduces the taper]. 
Yes, there it is, you see ; and if I were to examine it by lime- 
water, I should find it in the same wajr. I will take this 
little bucket, and put it down into the well of carbonic acid, 
—indeed we too often have real wells of carbonic acid,—and 
now, if there is any carbonic acid, I must have got to it by 
this time, and it will he in this bucket, which we will 
examine with a taper. There it is, you see; it is full of 
carbonic acid. 

I have another experiment here by which I will showyou its 
weight. I have here ajar suspended at one end of a balance 
•—it is now equipoised, but when I pour this carbonic acid into 
the jar on the one side which now contains air, you will see it 
sink down at once because of the carbonic acid that I pour into 
it. And now I examine this jar with the lighted taper. I shall 
find that the carbonic acid has fallen into it, and it no longer 
has any power of supporting the combustion. If I blow a 
soap bubble, which of course will be filled with air, and let 
it fall into this jar of carbonic acid, it will float. But I 
shall first of all take one of these little balloons filled with air. 
I am not exactly sure where the carbonic acid is, we will just 
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try the depth, and see where abouts is its level. There you 
see we have this bladder floating on the carbonic aoid, and if 

I evolve some more of the carbonic acid, you will see the 
bladder lifted up higher. There it goes, the jar is 
nearly full, and now I will see whether I can blow a 
soap bubble on that and float it in the same way. 
[The Lecturer here blew a soap bubble and allowed it to fall 
into, the jar.of carbonic acid, when it floated in it midway.] 
It is floating as the balloon floated by virtue of the 
greater weight of the carbonic acid than of the air. And now, 
haying so far given you the history of the carbonic acid, as 
to its sources in the candle, as to its physical properties and 
weight, when we next meet I shall show you of what it is 
composed, and where it gets its elements from. 

[The Sixth and last Lecture will appear in our next Number. ] 

THE EOYAL INSTITUTE OF BRITISH 
ARCHITECTS. 

A General Meeting of this Society was held at the 
rooms of the Institute, on Monday evening last, Jan. 28, 
1861. 

Mr. D igby Wyatt occupied the chair. 
Some preliminary business having been disposed of, 
Mr. Tite, M.P., opened a discussion on the various 

methods which had been proposed for the preservation of 
the stone used in the construction of the New Houses of 
Parliament. The notice which had been put upon the 
paper was, that he would give some account offhe processes 
used by the Ancients for protecting stone or other 
materials. If he had been asked this time last year whether 
the Ancients possessed any such processes, or adopted any 
such practice, he should have contradicted it in the 
strongest possible terms ; and it was only recently that a 
single incident induced him to modify that opinion. Ail 
his experience of their buildings, and certainly all his 
reading on the subject, would induce him to believe that 
they made no such attempt to preserve their building- 
stones, because in their climate no such attempt was 
necessary. They painted their buildings and statues with 
colour, it was true ; but he believed that no colouring which 
they used was in the slightest degree intended for the 
purpose of preventing decay. Recently, however, notice 
had been given of two processes : one of which had been 
called Zopissa, and the other had a distinct reference 
to the ancient encaustic. He had found two re¬ 
ferences to the ancient zopissa; the one in Diosco- 
rides, and the other in Pliny. They both gave a similar 
description of it as being composed of pitch scraped off 
old vessels, and which had been exposed to the action of 
water, united with wax. He had failed to discover any 
other reference in any of the ancient authors. He consi¬ 
dered there wras no analogy between it and the material 
for which the name was now claimed, and the present use 
of that vurd was only the employment of a very hard 
term with a very unintelligible meaning. With reference 
to encaustic, Vitruvius, a great authority in the matter, 
gave a very detailed account of its use. From that author 
it appeared, that encaustic was made from marble burnt 
into quick-lime, and applied very much the same as plaster 
in the present day. At the time it was proposed to build 

the Houses of ;Parliament, the commissioners-wished to 
obtain a stone which would not be subject to the decay to 
which Portland stone was liable; they at last found between 
Derbyshire and Yorkshire, a stone called Dolomite, which 
uras, in point of fact, magnesian limestone, or a compound 
of carbonic acid, lime, and magnesia. The name Dolomite, 
was given by the French, in consequence of Dolomer, an 
eminent mineralogist, having distinguished it from ordinary 
limestone. The magnesia of commerce was mainly 
manufactured from this Dolomite. He believed that the 
main cause of the failure of this stone was, that the 
specimens employed were not crystalline. When 
crystalline, the stone was almost imperishable, but when 
crystallisation had not taken place, decay v/as very 
rapid. He then decomposed a portion of the stone by 
means of sulphuric acid, thereby evolving carbonic acid. 
What was there done rapidly the sulphuric and sul¬ 
phurous acids in the air were doing slowly. It was that 
action which destroyed the stone in London. As an 
example of the absence of these acids in the air of some 
countries, he referred to the glittering appearance of the 
roofs and spires of Swiss edifices. The angles of the 
spires and the guttering of the roofs of the houses were 
made of tin ; but in London it was known that tin would 
not preserve its brightness for more than three or four 
months. It was this effect of the London atmosphere with 
which they had to deal, and, in point of fact, to guard 
against. With regard to the remedy, the most obvious 
means for the preservation of a surface, whether of cement 
or stone, was to paint it. Another remedy which had 
been proposed was, to bitumenize it. Specimens of bitu- 
menized stone were to be seen at Tunbridge Wells. But 
the black appearance of stones so treated rendered 
the process unfit for the present case. The process was 
exceedingly valuable for some purposes. The remedies 
proposed might be classified into bituminous, oleaginous, 
and silicious, the first of which he had already shown to 
be inapplicable. With regard to the oleaginous, he cited 
an instance from his own experience. About 25 years ago, 
when the great streets of the city of London were being 
constructed under Sir Robert Smirk, a preparation was 
patented under the name of Howlet’s Cement. The result 
was beautiful in colour, and the surface which it made 
admirably compact. This substance was ordered for use, 
and was composed of sand or ground stone, grey oxide of 
lead, and red oxide of lead ; the red lead being used 
merely to give the composition a warm colour. These 
were united with linseed oil, and laid in the form of paste 
on the front of the building. He submitted a portion to 
Mr. Faraday for examination, who showed that it was 
nothing more than a coarse paint, and that, like any other 
paint, it would decompose ; and demonstrated his opinion 
by the simple experiment of burning a piece of the cement 
in a candle. “ That which the candle will do readily,” 
said Mr. Faraday, “ the air will do sooner or later.’’ 
Another of the oleaginous class was the patent of Mr. 
Szerelmey. It was dated in 1857. He describes his 
invention as a preparation for rendering vralls and other 
structures waterproof. There vras no direction as to how' 
the composition vras to be used, but all the patentees 
claimed the application of their patents to stone. With regard 
to silicious methods, the first process was patented by Mr. 
W. Edward Newton; but it appeared that that specification 
was merely the patenting of all Kohlmann’s processes. 
The only other process to which he would refer was Mr. 
Ransome’s process. It referred mainly to the preparation 
of artificial stone, and he (Mr. Tite) believed that in that 
particular it had succeeded ; he believed the artificial stone 
was a very useful and economical material. There was 
also a claim for applying the solution to stone. It involved 
the question of silication. The meeting would see that 
his leaning for the cure of the evil they so much deplored, 
lay in that direction. If they used anything that decayed 
rapidly, they would only be palliating and concealing the 
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evil. He could not understand why, in the present state 
of science, a thorough remedy could not be devised. The 
obvious means was to communicate to the face of the stone 
a surface of glass—a material almost indestructible. We 
had now found a means of liquefying glass, and all that was 
wanted was to find a means of applying it. The whole of the 
question was carefully stated in certain papers which had 
been printed at the instance of H.R.H. the Prince Consort. 
Kohimann’s essay on this subject had also been trans¬ 
lated from the German at the request of the Prince Con¬ 
sort. The method recommended in that essay had been 
adopted very extensively in Prance, at Lisle, and many 
other places, and was deemed a perfect success. It was 
also used by Kaulbach for the coating of fresco pictures. 
With regard to its application, the inventor had stated 
that the concentrated solution was not perceptibly affected 
by the atmosphere, although it was decomposed and 
converted into a stiff jelly on passing carbonic acid 
through it. He (Mr. Tite) begged to correct that state¬ 
ment. When concentrated water-glass was brushed upon 
marble or thick paper, although at first forming a shining 
surface, it afterwards cracked. Water-glass, when applied 
to stone in England, must be especially liable to this acci¬ 
dent, as the stone was very rarely dry. Our moist climate 

- and constant rain saturated the stone, and left little room 
for the absorption of the silica. The silica must enter 
into combination with the lime. The great durability of 
tbe ancient mortars was owing, not to the silica, but to 
the silicate of lime which was formed. He had been asked 
whether he could not coat the silica of soda with bitumen 
so as to give time for the silicate of lime to unite with 
the lime underneath it. He believed that could not be 
done, because the silica of lime threw out the soda, 
which, by its efflorescence, would cause the surface 
to fall away ; or, if that were not the case, the car¬ 
bonic acid would not unite with the silicate of soda and 
the lime, and silication would not take place. He wished 
to show what he apprehended was the diffleuity in Mr. 
Ransome’s patent. The theory was that it was possible 
by introducing over the surface of the silicate a com¬ 
position to produce an artificial stone. If that could be 
effected, if the carbonate of lime and silica could be made 
to unite on the surface of the stone, the secret would be 
solved, but that could not be because the lime was not 
soluble. Mr. Ransome therefore used the muriate of 
lime, or chloride of calcium, as it was called in the softer 
language of the present day. The substance was hard, 
and could certainly be applied to the outside of the Palace 
at Westminster ; but the difficulty which occurred was, 
that when it got thoroughly dry it became powdery and 
liable to be washed away. 

Mr. Burnell said the stone which had been used 
was an amorphous Dolomite, and that was the 
great error that had been made. It should have 
been a crystalline Dolomite, and would not then have 
been liable to the disintegration of the surface. But 
the real question which concerned them, as practical and 
professional men, was, having a material which had 
already absorbed causes of decay, how were they to be 
counteracted ? Bituminous matter and paints were liable 
to rapid decomposition; and he believed the only material 
applicable was some precipitate of the silicate of lime; 
but if it were attempted to apply that upon a stone satu¬ 
rated with moisture, it would not penetrate, and must be 
thrown off by the first frost. 

Mr. Cowper, M.P., Chief Commissioner of Works, said 
Szerelmey’s process had been applied to a portion of the 
building, at the instance of the late Sir Charles Barry, but 
the result had not been satisfactory. Her Majesty’s Go¬ 
vernment were naturally looking to scientific men for 
guidance, and would be Avilling to adopt the best means 
that could be suggested. 

The discussion was adjourned till Monday next,February 
4th, 

CHEMICAL SOCIETY. 
Thursday, January 17. 

Alfred Smee, Esq., E.R.S., V.P., in the Chair. 

Dr. Apjohn was elected a Fellow, and Mr. A. Reynolds 
an Associate, of the Society. 

The following papers were read 
“ Analysis of the Saline Water of Purton, near Swindon, 

North Wilts,” by Dr. Nqad, F.R.S. The spring, which 
has a great medicinal reputation, yields about 120 gallons 
of water daily. It is situated at the distance of about a mile 
and a-half from the Thames at Crickdale. The soil of the 
neighbourhood rests upon limestone. The fixed contents 
in an imperial gallon of the water amounted to 409*6 grains. 
These consisted principally of the carbonates, sulphates, 
and chlorides of sodium, calcium, and magnesium, with a 
smaller quantity of some potassium, salt, and traces of 
iodine, bromine, and phosphoric acid. 

Dr. Voelcker also read a paper “ On the Composition of 
Purton Water.” His specimen was obtained in October, 
1859. He observed that the water varied considerably in 
the total and relative amounts of its constituents. His 
arrangement of results was different from Dr. Noad’s. 
On account of the strongly-marked alkalinity of the water, 
he had expressed the fixed carbonic acid in the form, not 
of carbonate of lime, but of carbonate of potash. 

The direct results obtained by the two analysts are as 
follow :—• 

Carbonate of lime 
Carbonate of magnesia 
Lime 
Magnesia 
Potash 
Soda 
Chloride of sodium 
Chlorine .. 
Sulphuric acid .. 
Carbonic acid 
Silica 

Phosphoric acid.. 

Iodine 
Bromine .. 
Apocrenic acid .. 
Crenic acid 
Organic matter, &c. 

Grains per Imperial Gallon. 
Koad. Voelcker. 
40*608 - 
2*104- 

25*76° 34*536 
38*060 25*736 
5’544 20*707 

76*360 49*006 

22*480 
191*200 

2*240 

0*248 

0*075 
traces 
0*896 
traces 

34*297 

165*074 
33*090 

1*280 
, o 1 pliosp. of iron 

0 2°° j" and alumina. 
0*056 
o*oSo 

8*750 

4°5’575 372’S92 
Professor Bloxam read a paper “ On the Electrolytic 

Test for Arsenic.” In a former communication 011 this 
subject he had shown that when arsenical compounds 
mixed with diluted sulphuric acid were acted upon by the 
current produced from four or five cells, arseniuretted 
hydrogen gas was liberated from the negative pole ; but 
that' arsenic acid did not respond to this test, and that the 
presence of mercury interfered with it. The author now 
obviated these difficulties by adding a small quantity of 
sulphurretted hydrogen water to the liquid during its 
electrolysis. By this means a ring of tersulphide of 
arsenic, followed by one of metallic arsenic, is readily 
obtained, both from arsenic acid and from organic sub¬ 
stances containing arsenic, which have been destroyed by 
chlorate of potash and hydrochloric acid. The sulphu¬ 
retted hydrogen, moreover, precipitates the mercury, and 
thereby prevents its interference. It also precipitates any 
antimony that may be present, whereby the contamination 
of the arseniuretted hydrogen with antimoniuretted hydro¬ 
gen is avoided. The author found that, when antimony 
and arsenic were present in an organic substance, 
clear evidence of both metals could be successively 
obtained. The product of the action of hydrochloric 
acid and chlorate of potash upon the substance was intro- 
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duced into the decomposing cell, whereby antimoniuretted 
hydrogen was evolved free from arseniuretted hydrogen. 
Afterwards, on the addition of sulphuretted hydrogen, 
arseniuretted hydrogen free from antimoniuretted hydro¬ 
gen was evolved. The author abserved that, according to 
his experience, sulphuric acid, as a rule, could be obtained 
more pure than hydrochloric acid. Moreover, he had found 
various samples of caustic potash to be contaminated with 
arsenic. Sulphuretted hydrogen prepared from diluted 
pure sulphuric acid and sulphide of iron was found to 
contain traces of arseniuretted hydrogen. 

Dr. Hofmann made a short verbal communication on 
“ The Silver Bases of the Phosphorus, Arsenic, and Antimony 
Series.” Triethylphosphine, triethylarsine, and triethyl- 
stibiije, as is well known, have no action on test-papers. 
Treated with freshly precipitated oxide of silver, these 
substances are converted into powerfully alkaline liquids, 
containing respectively,— 

Hydrate of argento-triethylphosphonium, 
[Ag(C2H5)3P] \ Q 

II j U’ 
Hydrate of argento-triethylarsonium, 

[Ag(C2H5)3As] J and 

Hydrate of argento-triethylstibonium, 
[Ag(C2H5)3Sb]J0> 

The solutions of these three bases exhibit with metallic 
salts the deportment of potassa. Treated with alkaline 
chlorides these bases yield white precipitates of difficultly 
soluble double compounds, which, by ebullition with 
water, are gradually conveited into the chlorides of the 
three compound metals. The salt of the phosphorus 
series is crystalline, and contains 

[A9(C2H5)3P]C1. 

The hydrate of argento-triethylphosphonium is decomposed 
by hydrochloric acid, with formation of chloride of silver 
and chloride of triethylphosphonium.. The existence of 
the above compounds appears to throw some light upon 
the composition of the explosive substances formed by the 
action of ammonia on oxide of silver, the nature of which 
is still doubtful. 

Dr. Odling suggested that the formation of compounds 
of this description might possibly serve to settle the 
question of the bi-equivalency or bi-atomicity of the 
metals—lead, mercury, zinc, &c. If lead, for instance, 
were diatomic, it should form a diamine base. How could 
Dr. Hofmann distinguish by its chemical properties the 
chloride or oxide of a diamine base from the chloride or 
oxide of a monamine base ? 

Dr. Hofmann replied, that the platino-chlorides of the 
diamine bases crystallised in needles, and those of the 
monamine bases in octahedra. If the double chloride of 
platinum and triethyl-zinc-ammonium crystallised in 
octahedra, he should consider the compound to be a 
monammonium, and to contain monatomic zinc = 31, thus 
Zn Et3N Cl; but, if it crystallised in needles, he should be 
inclined to regard it as a diammonium, containing diatomic 
zinc = 63, thus Zn" Et6N2Cl2. 

NOTICES QE BOOKS. 

The Successful Application of Charcoal Air-Filters to the 
Ventilation and Disinfection of Sewers. A Letter to the 
Eight Honourable the Lord Mayor, William Cubitt, 
M.P. By John Stenhouse, LL.D., F.B.S. Churchill, 
London. 

In this pamphlet Dr. Stenhouse once more draws atten¬ 
tion to the extraordinary power of charcoal in disinfecting 
and deodorising the gaseous products of putrefactive fer¬ 
mentation. The first practical application of this import¬ 

ant property was made in 1854, when, at the author’s 
suggestion, a charcoal air-filter was fitted up in the 
Justice-room of the Mansion House. The window of this 
room opens just above a large urinal, the smell from which 
was the subject of constant complaint in the room. The 
filter at once destroyed the nuisance, and “ although six 
years have elapsed, the charcoal has never required to be 
renewed.” 

The deleterious nature of the gases evolved from decom¬ 
posing sewage are too well proved by the numerous out¬ 
breaks of disease which have been distinctly traced to their 
influence. Yet, strange to say, the simple remedy, or 
rather preventive measure, which Dr. Stenhouse suggested 
six years ago, has yet received but a very limited applica¬ 
tion. It seems that 103 filters have been put down in one 
district in the City, and that so far the results are perfectly 
satisfactory, no bad smell being observed where they are 
placed, and no obstruction being caused to the ventilation 
of the sewers. Mr. Bawlinson has also applied them with 
a like success in two or three country towns, and expresses 
an opinion that the entire metropolis may be freed from 
sewer-gas smell by a very simple plan and at very small 
cost. Under these circumstances, we must thank Dr. 
Stenhouse for again thrusting the subject on public atten¬ 
tion ; and it will be for the Board of Works, which so 
readily spends hundreds of thousands of pounds on new 
streets and doubtful improvements, to consider whether a 
few thousands might not be very profitably invested in the 
abatement of a dangerous nuisance, and the probable 
salvation of many valuable lives. 

NOTICES OE PATENTS. 

Improvements in the Manufacture of Certain Colouring 
Matters by the Oxidation of Salts of Aniline and other 
Salts of a Similar Nature. By E. J. Hughes, of Man¬ 
chester. Communication from MM. Depoully and 
Lauth, of Clichy, France. 

In the Provisional Specification of this patent, hypo- 
chlorous acid and the hypo-chlorites are claimed for pro¬ 
ducing violet colours by acting with them upon salts of 
aniline, and nitric acid is claimed for producing red. The 
final specification, however, is confined to the use of 
nitric acid, the Patentee having, probably, become aware 
of the previous patents alluded to in our seventh number. 

To produce a colour from aniline by the agency of 
nitric acid, the patentee mixes in a still two hundred 
parts of aniline with sixty-five parts of nitric acid specific 
gravity, 1*360. The mixture is heated by means of a 
sand-bath, or some convenient substitute, to 300° or 4000 
F. The distillate consists partly of aniline and partly of 
water, previously contained in the nitric acid. When no 
more water comes over, the residue is boiled for another 
hour ; this converts the mixture into a dark red, syrupy 
fluid. This latter is then mixed with a little water, 
neutralised by carbonate of soda, and washed with water 
until the latter comes away colourless or slightly 
reddened. The product when dried consists of the red 
colouring matter and a brownish impurity. The two are 
to be separated by taking advantage of the comparative 
insolubility of the impurity. On boiling the impure 
colour, therefore, with water, the resinous matters float 
and may be removed by skimming and subsequent filtra¬ 
tion through sand. The colour precipitates on cooling, 
and may be dissolved in alcohol or acetic acid for use. 

Improvements in the Production of Colours for Dyeing or 
Printing. By E. Chambers Nicholson. Provisional 
Protection only. 

Mr. Nicholson takes nitric acid and adds to it aniline 
or its homologues, and heats the mixture in a still until 
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the colour is sufficiently developed. The coloured product 
is to he extracted by boiling the residue in the still with 
water, or extracting it with alcohol. “ From these 
solutions the colouring matter may be prepared for use 
by any convenient and well-known method.” In the same 
manner that Mr. Nicholson’s provisional specification, dated 
January 25, i860, for the use of arsenic acid, followed 
Mr. Medlock’s of the week previous; so his provisional 
for nitric acid follows Mr. Hughes’s, dated four days 
previously. Probably neither process will be very largely 
employed. One of our correspondents, who carefully 
tried the action of nitric acid upon aniline, with a view of 
obtaining colouring matter, reports very unfavourably, 
both as to the colour produced, and the economy of 
working. This remark only applies to the acid used with¬ 
out the intervention of an oxide. 

A New Process for Manufacturing Red and Violet Colouring 
Matter. By Messrs. Georges de Laire and Charles 

Girard, of the Imperial Mint, Paris. 

As the patentees merely employ arsenic acid which 
was patented in this country by Mr. H. Medloclc, in 
January 18, i860, and as their patent is dated May 26, 
i860, we do not think it necessary to 'describe it any 
further. 

Improvements in Obtaining Colouring Matters for Dyeing 
and Printing. By John Dale and Heinrtch Caro. 

First Process.—Purples.—An aqueous solution of a salt 
of aniline is mixed with a solution of chloride of copper, 
or mixtures of soluble salts of copper, with alkaline 
chlorides. On boiling these solutions, a black or dark 
purple precipitate is formed, containing the colouring 
matters. The following is a more precise direction :—One 
equivalent of a natural [doubtless a printer’s error for 
neutral] salt of aniline is mixed with six equivalents of 
perchloride of copper, dissolved in as much water as is 
equal to thirty times the weight of the aniline used. The 
mixture having been boiled to determine the formation of 
the dark precipitate previously alluded to, is to be filtered, 
and washed with a weak solution of an alkali or alkaline 
carbonate until all soluble chlorides are removed. The 
purple colour may be extracted by means of boiling water, 
and from the aqueous solution the colouring matter may 
be precipitated by an alkali or alkaline carbonate, the 
solution of such precipitate in methylated spirit may be 
used for dyeing or printing. 

A portion of the dark precipitate refuses to dissolve in 
boiling water; it is, therefore, to be dried at 2120 F., and 
exhausted with methylated spirit, specific gravity 0*95. 
The spirit having been removed by distillation, the 
colouring matter is to be thrown down in the same manner 
as before. The precipitate is to be dried and extracted as 
previously described; the solution in methylated spirit 
may be used for dyeing or printing in the same manner as 
the other aniline purples. 

Second Process.—Reds—The patentees employ mixtures 
containing aniline, an anhydrous nitrate, and an anhydrous 
acid. The following is a condensed account of their 
method of working:—Two parts of aniline and two parts 
of nitrate of lead, dry and in fine powder, are to be raised 
to the boiling point] of aniline [360° F.]. One part of 
anhydrous phosphoric acid is then added in small 
portions, with constant agitation, the temperature not 
being allowed to rise above 380° F. In an hour and a-half 
or two hours the operation will be complete. The colour 
is to be extracted from the mass by hot water, and may 
be precipitated by common salt. The solution in methylated 
spirit is used for dyeing and printing. 

The patentees also give the following process which, if 
equally productive, and if the colour be equally good, is 

preferable on account of its dispensing with anhydrous 
phosphoric acid, a re- agent which is excessively unman¬ 
ageable on a large scale. One part of aniline is saturated 
with dry, muriatic acid gas. The resulting compound is 
to be heated with constant agitation to 380° F. for the 
same time as before, two parts of dry and powdered 
nitrate of lead being added in small portions. The 
extraction, &c. of the colour from the mass is to be con¬ 
ducted as before. 

This patent appears to us to be exceedingly interesting 
and instructive. It opens up a new class of aniline 
reactions. It is true that the final result is probably the 
same with all processes for violets ; and also that the reds 
producible by such a vast number of decompositions are 
all essentially the same ; nevertheless, some of the modes 
of operating which have been patented yield such inferior 
products that it is evident they were never intended to 
be followed. We do not think this reproach applies to 
he patent last described. 

COBBESPONDENCE. 

An Apparatus for Finding the Density of Vapours and 
Gases. 

To the Editor of the Chemical News. 

Sir,—The density of steam and other vapours and gases 
could be found by constructing a framework of sails, 
which could be worked in any convenient manner, and 
placing it, after being set in motion, into the chamber or 
vessel containing the gas or vapour, when the rapidity of 
its rotation would indicate the comparative density of the 
resisting medium ; inasmuch as, whatever the density of 
this, the pressure would be exerted upon the contrivance 
equally from every direction, the results with gases and 
vapours of various densities would be proportionable, and 
therefore correct. It is of course supposed that the num¬ 
ber of the rotations would be registered, and from this 
their velocity could clearly be found. 

Mr. Babbage has (“ Economy of Machinery and Manu¬ 
factures”) proposed a framework of sails for measuring 
the altitudes of mountains in this manner.—I am, &c. 

J. Alexander Davies. 

January 14, 1861. 

Chemical Notices from Foreign Sources. 

II. ORGANIC CHEMISTRY. 

Constitution of ILactic Acid.—TColbe and Wlll'tz 
discuss the constitution and basicity of lactic acid,—the 
former in the Annalen der Chemie und Pharmacie, bd. cxiii. 
s. 223 ; the latter in the Annales de Chimie et de Physique, 
t. lix. p. 161. Ivolbe believes that lactic acid is monobasic. 
His reasons are the following:—1. Propionic, chloro- 
propionic, and lactic are derived from one another by 
substitution. The two former are monobasic ; therefore, 
lactic acid must be so. 2. No neutral lactate is known 
containing two equivalents of oxide. 3. We know no 
neutral lactic ether containing two atoms of basic ethyl. 
4. No diamide of lactic acid is known. Wurtz admits 
that in a majority of cases lactic acid is only monobasic, 
but, at the same time, contends that it must be diatomic. 
He distinguishes between the word diatomic, which is 
applied to the molecular constitution of a body, and 
bibasic, which expresses the capacity of saturation. In 
answer to Kolbe, Wurtz shows that lactic acid is also 
derived from propyl-glycol, a diatomic compound, by 
simple substitution. Lactic acid is also allied to the 
bibasi<? acids by the circumstance that it may be changed 
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into the anhydrous acid by the simple elimination of one 
molecule of water, without doubling its own molecule. 

-€t-3h6o*3 = lkiial+ii2q 

Lactic acid. Lactide. 

It is impossible, says Wurtz, to quote a single monatomic 
acid which possesses this character. 

Solubility of Glucose in Alcohol.—Anthon has 
determined (Chemisches Ceniralblatt, bd. v. s. 292) that 
glucose is soluble in alcohols of different strengths, at 
64° E., to the following extent:— 

Specific 
gravity. 

100 parts of alcohol 0*837 will dissolve 1*95 parts of glucose 
,, ,, o*88o ,, 9 30 ,, ,, 
,, ,, 0.9m ,, j7'74 >> >» 
>> >> 0*950 ,, 36’45 )> }> 

After some time, however, a little glucose will crystallise 
from these solutions, and the following numbers, the 
author says, will show the real solubility :— 

Specific 
gravity. 

Per cent. 

Alcohol 0*837 will hold in solution 1*94 of glucose 
,, o*88o ,, ,, 8*io ,, 
,, 0910 ,, ,, 16 *oo ,, 

„ °'95° » >> 32*5° >> 

LABORATORY MEMORANDA. 

3Pi*ei»ai*ation of Fbo§iilmi*etted Hjdrog'en Gas. 
■—This body may be obtained with as much facility as 
hydrogen itself, by the following modification of an old 
process :—Fit a tube-funnel and a delivery-tube to a 
Florence, or other flask ; introduce some pieces of phos¬ 
phorus and about a couple of ounces of water; boil 
briskly until a spontaneously inflammable jet of phos- 
phorised steam issues from the delivery-tube; lastly, 
gradually add strong solution of caustic soda, or potash, 
by the tube-funnel. By this method, the gas is given off 
very regularly, and the upper part of the flask being full of 
steam, no unpleasant explosions occur there.—J. Attfield. 

MISCELLANEOUS. 

Chemical ^Society. — At the next Meeting, on 
February 7, a paper will be read by Professor Field, “ On 
the Carbonates of Copper, Nickel, and Cobalt.” 

Moyal Institution.—The following Lectures will 
be delivered at this Institution during the ensuing week :— 
Monday, February 4, at 2 o’clock, General Monthly Meet¬ 
ing. Tuesday, February 5, at 3 o’clock, Professor Owen 
“ On Fishes.” Thursday, February 7, at 3 o’clock, Pro¬ 
fessor Tyndall “On Electricity.” Friday, February 8, 
at 8 o’clock, Professor T. II. Huxley “ On the Nature of 
the Earliest Stages of the Development of Animals.” 
Saturday, February 9, at 3 o’clock, Dr. E. Frankland 
“On Inorganic Chemistry.” 

Sttg-as*. Wine. Tanning*.—We extract two or three 
statements from the Moniteur Universe! which our readers 
may take for what they are worth. The first is, that a 
sugar-maker in Louisiana has discovered that the cane- 
juice when exposed to a hot sun will granulate or 
crystallise without giving any molasses. Another is, that 
Wine and brandy acquire the properties of old age after 
being submitted for a time to diminished atmospheric 
pressure. The third is, that if Divi-divi be used in place 
of bark in tanning a skin, it is as effectually tanned in 
fifteen days as in several months by the old process. 

ANSWERS TO CORRESPONDENTS. 

THE CHEMICAL SOCIETY. 

The Council of the above Society having expressed to 
us their objection to seeing papers which have been 
read at the Meetings of the Society published in our 
columns, we beg to inform gentlemen who desire to 
have their discoveries published in the Chemical News, 

that their papers must in future be forwarded to us 
before they are sent to the Chemical Society. 

I11 publishing letters from our Correspondents we do not thereby 
adopt the views of the writers. Our intention to give both sides of a 
question will frequently oblige us to publish opinions with which we 
do not agree. 

*** All Editorial Communications are to be addressed to Mr. Crookes 

and Advertisements and Business Communications to the Publishers, 

Griffin, Bohn & Co., at the Office, 10, Stationers’ Hall Court, 
London, E.C. 

Vol. II. of the Chemical News, containing a copious Index, is now 
ready, price 12s., by post, 12s. SR, handsomely bound in cloth, gold 
lettered. The cases for binding may be obtained at our Office, price 
is. 6d. Subscribers may have their copies bound for 2s. if sent to 
our Office, or, if accompanied by a cloth case, for 6d. A few copies of 
Vol. I. can still be had, price 10s. 6d., by post us. 2d. Vol. III. com¬ 
menced on January 5, 1861, and will be complete in 26 numbers. 

Collodion Balloons may be made by pouring some collodion of the 
proper consistency into a perfectly dry glass globe or flask of the 
desired shape. When the ether has evaporated the film will separate 
from the glass. Surgical, not photographic, collodion should be used. 

Cracking of Kitchen. Boilers.—W. asks if there is any other cause for 
a kitchen boiler cracking besides want of water, or sudden influx of 
cold water into the hot boiler. When the inside of the boiler gets 
thickly coated with fur it is very liable to crack. We have known 
several boilers cracked by the servant sending the point of the kitchen 
poker through them. 

W. H.—No particular time was mentioned, twenty minutes would 
be about right. The bottom layer should be the mixture of cryolite, 
&c. Any large Operative Chemist should now7 supply you with 
sodium at a cheap rate. We do not know the present price ; but it is 
only a shilling or two per ounce. 

C. A.—Cyanide of calcium is not at present an article of commerce.' 
It would have to be made to order by a Manufacturing Chemist, and of 
course a considerable price would have to be paid. We are much 
obliged for the information. 

J. P.P.—The quantity of iron in 1 grain of the compound FecOaPO 5 
may be calculated by the following formula : 
as 151 (eq. of FeeCffiPOA : 1 grain : : 56 (2 eqs. of Fe) : the 

amount required. 

Paste or Liquid Blacking.—A correspondent (C. Eades) has favoured 
us with the following receipt in answer to an inquiry a few weeks 
ago Fuller’s earth, 8oz. ; treacle, 3lbs.; ivory black, zlbs. ,* butter 
scrapings, 40Z. ; rape oil, 40Z. ; strong gum-water, half-a-pint; 
powdered Prussian blue, Joz. ; oil of vitirolf 8oz. ;Lif wanted liquid, use 
half-a-gallen of vinegar. 

J. II. M., M.A.—Apply to the Secretary at Burlington House, w*ho 
will forward every particular : you would be quite eligible, in our 
opinion. 

A Subscriber, E.C.S., F.G.S.—We do not think such an advertise¬ 
ment ever appeared in our columns. Chlorate of potash can be 
obtained at any Chemist’s. 

A Subscriber wishes to know the most recent work or publication 
giving information on the subject of distilling wood, making naphtha, 
acetate of lime. 

R. C-. C. writes as follows :—“ I have lately heard there is a plant 
growing in the Caucasus, which yields nitrate of potash in sufficient 
quantity to make gunpowder. Can you tell me anything about it ? 
Can you also let me know the best method of preparing arsenic acid 
in quantities ?” 

THE ORIGINAL “DR. STEERS’ OPODELDOC.” 
26s. per dozen, usual Discount—Showcards. 

We feel it incumbent upon us to warn the Trade against buying 
an article purporting to be the genuine, and which is sold at lower 
price. The original has “ F. NEWBERY, No. 45, St. Paul’s 
Churchyard,” on the Government Stamp. 

(Signed) 
FRANCIS NEWBERY and SONS. 

Established A,D, 1746, 
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On the Molecular Constitution of Glycollic and Lactic 
Acids, by W. H. Perkin, F.C.S. 

The artificial formation of glycollic acid from the 
chlorine and bromine derivatives of acetic acid, and also 
the transformation of lactic acid into chloropropionic 
acid, have of late brought these interesting substances 
under the consideration of chemists, and many are the 
views regarding their constitution which have been 
brought forward during the last two or three years. It 
is, therefore, with some diffidence that I venture toadd 
anything to what has been already written on this 
subject; but as what I have subjoined is supported by 
experimental evidence, I have had the boldness to 
produce it. 

Before entering into any considerations regarding 
either glycollic or lactic acids, I wish to call attention to 
those substances from which they are derived,—namely, 
acetic and propionic acids. 

Gerhardt considers acetic acid, propionic acid, and all 
other acids of the formula C2nH2n04, to consist of formic 
acid, in which one equivalent of hydrogen is replaced 
by an alcohol radical, such as methyle or ethyle, thus:— 

Formic acid may be written . . C2 H H04 
Acetic acid (or, methyle formic) . C2(C2H3)H04 
Propionic acid (or, ethyle formic) . C2(C4H5)II04 

Which similitude of constitution is justified, as he 
remarks, by the decomposition of these acids when sub¬ 
jected to the influence of the electric battery, yielding, 
as is well known, carbonic acid and anhydro-carbons 
which are the alcohol radical of which they are in part 
built up, thus 

Formic acid . . gives Hydrogen 
Acetic acid . . ,, Methyle 
Propionic acid . ,, Ethyle. 

CoO 
pj} 02 Formic acid. 
(h-I (Hydride and Hydrate of 
H' Carbonyle.) 

02 Carbonic acid. 

2 II} CHydrate Carbonyle.) 

Here formic acid is represented as a compound of 
carbonyle. If we replace part or all of the hydrogen in 
these compounds by methyle and ethyle, we obtain 
acetic acid, propionic acid, and their derivatives, thus :— 

C202" ! Chloride of Carbonyle. 
Cl l 

>2"; 
Cl} 

pi}Chloride of Acetyle. 
C H } (Chloride and Methylide of 

2 3-' Carbonyle.) 

Cll 
p n „} Chloride of Propionyle. 
p tt ((Chloride and Ethylide of 

4 5' Carbonyle.) 

.., , , n AT/f Hydride of Acetyle. 
Aldehyde C202 •, (Hydrido and Methylide of 

2 3' Carbonyle.) 

HI 
Propionic aldehyde CW'j (f^rid/md^Ethylide of 

Carbonyle.) 

F5F3 } Acetone. 
C II } (Methylide Carbonyle) 

rPr?'/ S’ Pr°pione 
C H-} (Ethylide Carbonyle.) 

C90 *}0i Acetic acid. 
^ \ (Hydrate and Methylide of 

2 3-' Carbonyle.) 

Also, the decomposition of the cyanides of alcohol 
radicals under the influence of the hydrate of potassium 
give additional confirmation to this view'. 

If, then, we view acetic and propionic acids as methyle 
and ethyle formic acids, what is the constitution of 
formic acid ? 

I think the following table throws much light upon 
this subject.:— 

C20/ Carbonyle. 

cn 
C.CVJ Chloride of Carbonyle. 

Ill 
r, o //f Formic aldehyde. 

2 JI} (Hydride of Carbonyle.) 

H 
Chlorocarbonic acid C.O," j % Chloroformic acid. 

2 £! I (Chloride and Hydrate of 
^ Carbonyle.) 

) 02 Propionic acid. 
and Ethylide 

Carbonyle.) 
Cc?H5PH>'drate of 

H l 
p } 02 Methyle Carbonic acid, 
p Try t 02 (Hydrate of Oxide of 

2 3 ’ Methyle and Carbonyle.) 

p n //} 02 Ethyle Carbonic acid. 
'22| q2 (Hydrate of the Oxide of 

4 Methyle and Carbonyle.) 

That the formulse for acetic and propionic acids given 
in the above table are correct, I think the experiments 
of Wanklyn prove. As all are aware, he found that the 
remarkable substances sodium-methyle and likewise 
sodium ethyle, when brought in contact with carbonic 
anhydride (oxide of carbonyle), combined, yielding 
acetate of sodium in the one case and propionate of 
sodium in the other, thus:— 
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Na" 
r o^o + 1 -co <L3U3 , U3 4 Q j — '-'2'-,2 \ 

C2H3| 

(^202//> o2 + C'4H5 } 

Acetate of Sodium. 

c °» 
C4H5} 

Propionate of Sodium. 

Acetic acid thus written maybe viewed as the hydrate 
of the methylide of carhonyle, or, perhaps more clearly, 

as a compound of monohydrate of carhonyle (q 0 " } ^2) 

wTith methyle, and in the case of propionic acid, with 
ethyle. 

When bromine acts upon acetic acid it is evident that 
it must attack the hydrogen in the methyle thus:— 

H}o H 
C20./'{ U 
c2H3} 

4 BrBr = C,02" J °* 
CoH/Br j 

4 H Br 

Acetic acid. Bromacetic acid. 

Or if chlorine is made to act upon propionic acid, it 
must replace the hydrogen in the ethyle,— 

mn Hin 
■fU34ClCl= CoOo"{ u 

C4H?'Cl} 
C20 " 
c. A\ 

'2 4 H Cl 

Propionic acid. 

Bromacetic acid represents a compound of mono. 
H) 

hydrate of carhonyle (no 7/ I with monohromide of 
2 2* 

methylene (C2H2//Br)', while chloropropionic acid repre¬ 
sents a similar compound, containing the monochloride 
of ethylene (C^H/Ciy in place of the monohromide of 
methylene. 

The manner in which the bromine, in bromacetic acid, 
or the chlorine, in chloropropionic acid behaves towards 
re-agents is remarkable. Bromacetic acid, for example, 
when treated with ammonia, yields glycolle, just in the 
same manner as bromide of methyle and ammonia yields 
methylamine. 

Chloropropionate of ethyle and butyrate of sodium 
re-act, forming an ethereal body, containing butyric acid, 
just as chloride of ethyle would act upon the same salt 
and produce butyric ether. 

Bromacetic ether likewise reacts on acetate of potas¬ 
sium, benzoate of potassium, and succinnate of potassium, 
producing bodies having properties somewhat similar to 
acetate, benzoate, or succinnate of methyle. 

Bromacetate of ethyle also acts upon picoline and 
other nitryle bases producing the bromides of ammoniums 
exactly as bromide of ethyle does. 

From these facts, it is evident that chloropropionic 
acid has the double property of an acid and of a chloride 
of an electro-negative radical, and that bromacetic acid 
has the twofold property of an acid and of a bromide of 
an electro-negative radical, as the formula I have pro¬ 
posed for them shows. 

When bromide of methyle is decomposed by hydrate 
of silver, hydrate of methyle (methylic alcohol) and 
bromide of silver are formed,— 

Ag}o2 = C2H3 
Br } + 

H 
C2H3 

H | 02 + Ag Br. 

methylene, and the hydrate of silver into the bromide of 
silver, thus:— 

H 1 
io2 

II 
c8os"i Co02; 
c3h2" 

■ + ■‘h } °2 
Coir; 

Br J H 

} O2 

O, 
+ AgBr. 

A similar reaction takes place when bromacetic acid is 
treated in the same manner, the monobromide of methy¬ 
lene of the acid being converted into a hydrate of 

Consequently, glycollic acid may be said to consist of 
the monohydrate of carhonyle and monohydrate of 
methylene, the former acting as an acid, and the latter as 
an alcohol. 

The formation of lactic acid from chloropropionic acid, 
under the influence of hydrate of silver, is precisely 
similar to the formation of glycollic acid, and may be 
represented thus : — 

H ] H 
c3o2" j C20. 
C4H4 1 

^ 4 0
 

10 

II 

c4H 
Cl J H 

} 

} 
02 

02 
4 Ag Cl. 

Therefore, lactic acid may be represented as consisting 
of the monohydrate of carhonyle and monohydrate of 
ethylene. 

The formation of benzolactic acid, by the action of 
heat on a mixture of lactic and benzoic acids, goes to 
show the existence of an alcohol in lactic acid, and is 
also analogous to the formation of benzoic ether from 
alcohol and benzoic acid :—■ 

4 
H 

c14h5o2 

H 
C202// 
c4h4" 

} 0, 

} °2 - cCJei!o2 } °2 + H2°2 

C4H5 
H O, 4 

Benzoic acid. 

HI o _ 
C14H502) °2 - 

Benzolactic acid. 

c4h; 
c14h, q2 I C2 4 H2Q2 

Y" 
Benzoate of Ethyle. 

The fact of these substances having the twofold cha¬ 
racter of an acid and alcohol shows why they are 
monobasic, although representing two molecules of water. 
It also explains the reason why lactic acid when distilled 
with pentachloride of phosphorus yields chloride of 
chloropropionyle, and also wrhy glycollic acid, under 
similar circumstances, yields the chloride of chloracetyle, 
thus:— 

H 
C203" 
c4h4" 

H 

} 02 + PC15 

02 + PC15 

Lactic acid. 

H 

Cl 
C0O0" 
C4H4 

Cl 
_ 

4 2PC1302 4 aHCl 

C202" 
c2h2 

H 

} 
o 

o 

2 + PC15 

4 pci; 

Chloiide of Chloropropionyle. 

Cl J 

4 2PC130294 2HCI 

Cl ) 

C202" 
C2H2" 

Glycollic acid. Chloride of Chloracetyle. 

As chloride of chloropropionyle and chloride of chlo¬ 
racetyle consist of the chloride of an electro-positive 
radical, and the chloride of an electro-negative radical, 
they are only half decomposed by water, as the chlorides 
of the electro-negative radicals are not easily decomposed 
by that agent, thus :— 

Cl 
C202" 
C4H4" 

Cl 

h202 
H 

C202", 

W 
Cl 

o. 
4 H Cl 

Chloropropionic acid. 
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CoOo") + Hs°2 
CoH2" \ 

Cl j 

_ C203"}°2 
“ c2H2" \ 

Cl j 

+ H Cl 

Chloraeetic acid. 

Being still desirous of further verifying the idea of 
glycollic and lactic acids being both acids and alcohols, 
I made further experiments. I wished first to get 
rid of the acid properties of one of these acids, so 
that I might study its alcoholic nature alone. For this 
purpose I selected lactic ether, which may he represented 
thus:— 

CA ) 
c A" / 
c4h4" 

H 

a 

}o2 

This ether dissolves sodium with evolution of hydrogen 
just as alcohol does. If brought in contact with the 
chloride of acetyle or chloride of succinyle it evolves 
large quantities of hydrochloric acid, with formation of 
oily etherial bodies, just as ordinary alcohol does. 
Therefore, I think there can he no doubt that they 
possess the properties of alcohols. 

The decomposition of acids containing a still greater 
amount of bromine or chlorine than bromacetic or chlo- 
propionic acids yield also analogous results,—thus, 
bibromacetic acid and hydrate of silver yields an acid which 
represents a diatomic alcohol and a monobasic acid :— 

H 
C A" 
CA" 

Br, 

O, 

+ 2 
Agl 
Hi 

Oo 

H 
A" 

CA" 
H , 

C 02 

04 

Bibromacetic acid. Glyoxylic acid. 

This acid is analogous to glyceric acid, which may be 
expressed in a similar manner :— 

Ws = 

Glyceric acid. 

H 
c2o2" . 
CA'" 

H0 

02 

O.4 

On the Analysis of Milk, by John Horsley. 

1000 grains, specific gravity 10*30, on evaporation to 
dryness yielded 100 grains, or ^th, of solid matter, 
which, by a set of careful experiments with further 
quantities of the same milk, was found to consist of 

Butter . . . .20 parts 
Casein . . . . 35 „ 
Lactin and salts . . 45 „ 

1 °° ,, 

M. Poggiale’s experiments with milk make its compo¬ 
sition as follows, but unfortunately the time of year is 
not stated, which is important, since milk is richer in the 
summer than winter ; and from the very great difference 
in the amount of solids, yield of butter, &c., it is most 
probable his experiments were conducted in the summer 
time:— 

Butter . , . .43*8 parts 
Casein . . , *38 „ 
Lactin and salts . , 55*4 „ 

TECHNICAL CHEMISTRY. 

On Coal Gas, by the Rev. W. B. Bowditch. 
(Continued from, 'page 69.) 

Although collateral matter has been carefully excluded 
from this paper, I cannot refrain from remarking that 
the property of clay here mentioned is in fact the 
announcement of a new property of soils, and one which 
will help to account for the formation of many natural 
metallic sulphides. I hope soon' to have some investiga¬ 
tions on this subject ready for publication. 

To ascertain whether this property of breaking up a 
sulphurised compound in purified gas and removing tar 
was possessed by clay alone, or shared by other sub¬ 
stances used in purification, some purified gas was passed 
through a considerable chemical excess of all the sub¬ 
stances employed in purification, viz. lime, precipitated 
peroxide of iron, sulphate of iron, chloride of calcium, 
and dilute sulphuric acid, all but the lime being mixed 
with moist sawdust. Upon passing the gas next through 
a purifier filled with clay, it darkened lead-paper, and 
affected turmeric when it had passed a subsequent puri¬ 
fier filled with lime. This proves the power of clay to 
break up one or more sulphurised compounds which no 
other substance used in purification effects; and if this 
sulphur were not liberated from the impure naphthalin 
compound already mentioned, it seemed certain that gas 
which had been previously purified by clay might be 
much improved, if not rendered pure, by a removal of 
the sulphur of the naphthalin. There is strong experi¬ 
mental evidence that the compound from which clay 
liberates sulphide of hydrogen is not the sulphurised 
naphthalin one; for if hydrogen be passed through a 
vessel containing this substance, then through clay, and 
subsequently over lead-paper, no trace of sulphide of 
hydrogen is found, though the gas passing smells 
strongly of impure naphthalin. This gas and vapour 
bum with a lightless flame. Subsequently some naph¬ 
thalin was heated to ebullition, and a current of hydro¬ 
gen sent through it and then burnt. The flame was 
liglitless as before. I mention this fact to remove the 
popular error that naphthalin, as it exists in coal-gas, is 
a good illuminant. Even I)r. Frankland thus regards 
it; and both in Clegg’s book on coal-gas, and in the new 
edition of Ure’s Dictionary, states that the hydrocarbons 
in gas are valuable in proportion to the carbon they 
contain, and that naphthalin is the most valuable as 
containing the largest proportion of carbon. The above- 
mentioned experiments evince the contrary. On another 
occasion I determined the illuminating power of some 
gas, and then, without alteration of the quantity passing, 
sent the gas through a U-tuhe containing naphthalin 
from the London gas-mains. The character of the flame 
was changed from white to red, but the photometer in¬ 
dicated no difference in the light given. Two other 
persons conversant with photometry were present at this 
experiment and agreed in the result, though up to that 
time they had held the prevailing opinion as to the 
value of naphthalin in gas without testing the state¬ 
ments made upon the subject. 

Another sulphur compound is said always to be pre- 
sent in coal-gas and to be irremovcable, and which, like 
those I have hitherto spoken of, does not affect lead- 
paper, viz. bisulphide of carbon. To ascertain the pre¬ 
sence of bisulphide of carbon, I pass gas through strong 
spirit of wine (methylated spirit answers perfectly) 
kept at about 160° F. The gas and vapours pass out of i37^ » 
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the flask which contains the spirit up along tube into an 
inverted flask, so that all which is condensed may run 
back into the spirit. It then passes into another flask 
for additional condensation, and thence forward to a 
gas-holder or burner. Bisulphide of carbon dissolved 
in spirit becomes precipitated as a white cloud which 
settles to the bottom of the vessel, when the spirit is 
copiously diluted with wrater. The white cloudy preci¬ 
pitate escapes slowly by single bubbles through the 
diluted spirit, and at length leaves a solution perfectly 
clear. The spirit through which gas has passed, and 
from which it has abstracted bisulphide of carbon, acts 
in precisely the same manner upon dilution, and no one 
who has seen the reaction once or twice can possibly 
mistake it. The study of other compounds led me to 
conclude that if this substance exist as such, and not 
merely by its elements, in gas, it could be removed almost 
as easily as the naphthalin compound could be purified, 
and that the same process could be made available to 
remove the sulphur of both. I thought that under cer¬ 
tain conditions the affinity of hydrogen for sulphur 
would exceed that of carbon for sulphur, and therefore 
that I might obtain the sulphur of bisulphide of carbon 
as a sulphide of hydrogen, about the removal of which 
there is no difficulty. Experiment confirms the reason¬ 
ing. When hydrogen mixed with vapour of bisulphide 
of carbon is passed through a tube filled with slaked 
lime or clay which has been dried at 400° or 500° F., 
and is kept between 400° and 6oo° F. during the passage 
of the gas and vapour, not a trace of bisulphide of 
carbon passes from the tube, but sulphide of hydrogen 
does pass. The lime is darkened by a deposit of carbon, 
and a sublimate of sulphur is found in the exit-tube. A 
considerable excess of hydrogen should be used, or else 
a portion of the bisulphide of carbon vapour is carried 
over by the current and escapes decomposition. That 
this reaction is not the result of heat merely, but is a 
truly chemical one which the base under the influence 
of heat effects, and the remarkable fact that slaked lime 
when heated forms, but does not unite with, sulphide of 
hydrogen, receive illustration from the following experi¬ 
ments. 

Hydrogen and vapour of sulphide of carbon were 
passed through—1st, cold slaked lime; 2nd, cold clay ; 
3rd, hot oxide of iron used at a gas-works in purifica¬ 
tion ; 4th, hot broken bricks; 5th, hot broken glass, 
without in any instance producing sulphide of hydrogen. 
On the contrary, when passed through (1) hot lime and 
(2) hot clay, sulphide of hydrogen was formed and 
passed over immediately, and continued to pass as long 
as the current was kept up. The lime, when cooled out 
of contact with the air, gave no sulphide of hydrogen 
upon being supersaturated with dilute sulphuric acid, 
but clay when thus treated gave off much. 

The hydrogen used was in all cases passed through 
lime and over lead paper, to secure its being free from 
sulphide before use. On one occasion, when the clay 
had been imperfectly dried before heating, I observed 
much sulphurous acid instead of sulphide of hydrogen. 
I therefore passed hydrogen, bisulphide of carbon vapour, 
and steam over hot clay which had been properly dried. 
At first sulphide of hydrogen passed over alone, then 
mixed with sulphurous acid, which at length passed 
alone. Subsequently sulphide of hydrogen passed, and 
at length sulphurous acid ceased. As the one gas in¬ 
creased the other diminished, and throughout the expe¬ 
riment sulphide of carbon vapour passed undecomposed. 
It is shown by this experiment that hot clay in the 
presence of more water than forms a hydrate acts very 

differently from the same clay when dry, and the whole 
subject deserves a full investigation. 

Action of Stilpliicle of Hydrogen njton Clay 

ami Lime, Colal anal Hot.—Well washed sulphide of 
hydrogen passed into cold slaked lime (obtained from 
Buxton) in a tube, colours the lime green as soon as it 
comes into contact with it, and the progress of the gas 
along the tube corresponds with the coloration. Lead- 
paper is not affected until the lime becomes coloured 
close up to the exit. 

The same gas, passed into a tube containing slaked 
lime, kept about 6oo° F. at the middle, but cool at both 
ends, acts differently. The cool lime at the inlet end 
becomes coloured; the hot lime in the middle remains 
white, and the cool lime at the exit end becomes coloured, 
and lead-paper is stained as soon as these two cool por¬ 
tions are saturated, while the middle portion remains 
unchanged in colour. 

The same gas, passed into a tube containing hot lime 
only, causes no discoloration, but instantly blackens lead- 
paper placed at the exit end ; and upon being conducted 
into a tube of cold lime, colours it as if it had just 
passed from the vessel in which it is produced. 

The same gas was passed into a tube containing lime 
which had been thoroughly dried at 6oo° F., and cooled 
out of contact with the air. No discoloration of the 
lime took place, but the gas passed unaffected by the 
lime, and blackened lead-paper. Water added to the 
lime gives it the power of decomposing the gas as if it 
had not been heated. The presence of more water than 
is necessary to form hydrate of lime (Ca O, HO) is thus 
shown to be required for the decomposition of sulphide 
of hydrogen by slaked lime. 

Sulphide of hydrogen passed into a tube of cold clay 
is taken up in considerable quantity, and the clay 
becomes black from the formation of sulphide of iron. 
The blackening begins at the inlet end, and progresses 
with the passage of the gas towards the exit end of the 
tube. 

The same gas, passed into clay, heated to 500° or 6oo° 
F., gives the same reactions ; but when the clay has 
been heated and well-dried, and cooled in the closed 
tube, it takes up a very small quantity of the gas. 

(To be continued.) 

PROCEEDINGS OF SOCIETIES. 

ROYAL INSTITUTION OF GREAT BRITAIN. 

A Course of Six Lectures1 (adapted to a Juvenile Auditory), on 
the Chemical History of a Candle; by M. Faraday, 

JD.C.L., F.E.S., Fullerian Professor of Chemistry, E.I., 
Foreign Associate of the Academy of Sciences, Paris, $c. 

Lecture VI. (Jan. 8, 1861.) 

Carbon or Charcoal—Coal Gas—Respiration and its Analogy 
to the Burning of a Candle—Conclusion. 

A lady who honours me by her presence at these Lectures 
has conferred a still further obligation by sending me these 
two candles which are from Japan, and, ! presume, are made 
of that substance to which I referred in a former Lecture. 
You see that they are even far more highly ornamented than 
the French candles, and, I suppose, are candles of luxury, 
judging from their appearance. They have a remarkable 
peculiarity about them, namely, a hollow wick,—that beauti¬ 
ful peculiarity which Argand introduced into the lamp and 
made so valuable. To those who receive such presents 

1 Reported verbatim by special permission. 



} Dr. Faraday's Sixth Lecture: History of a Candle 8j 

from the East, I may just say that this and such like 
materials, gradually assume a change which gives them on 
the surface a dull and dead appearance ; hut they may easily 
he restored to their original beauty if the surface is rubbed 
with a clean cloth or silk handkerchief, so as to polish the 
little rugosity or roughness ; this will restore the beauty of 
the colours. I have so rubbed one of these candles, and you 
see the difference between it and the other which has not 
been polished, but which may be restored by the same process. 
Observe, also, that these moulded candles from Japan are 
made more conical than the moulded candles in this part of 
the world. 

I told you, when we last met, a good deal about carbonic 
acid. We found by the lime-water test that when the vapour 
from the top of the candle or lamp was received into bottles 
and tested by this solution of lime water (the composition of 
which I explained to you, and which you can make for your¬ 
selves), we had that white opacity which was in fact 
calcareous matter, like shells and corals, and many of the 
rocks and minerals in the earth. But I have not yet told 
you clearly and chemically the history of thissubstance, 
carbonic acid, as we have it from the candle, and 1 must now 
take you to that point. We have seen the products, and the 
nature of them, as they issue from the candle. We have 
traced the water to its elements, and now we have to see 
where are the elements of the carbonic acid supplied by the 
candle : a few experiments will show this. You remember 
that when a candle burns badly it bums with smoke; but if 
it is burning well there is no smoke. And you know that 
the brightness of the candle is due to this smoke which be¬ 
comes ignited. Here is an experiment to prove this: so long 
as the smoke remains in the flame of the candle and becomes 
ignited it gives a beautiful light, and never appears to us in 
the forms of black particles. I will light some fuel which is 
extravagant in its burning ; this will serve our purpose—a 
little turpentine on a sponge. You see the smoke rising from 
it, and floating into the air in large quantities, and remember 
now, the carbonic acid that we have from the candle is from 
such smoke as that. To make that evident to 3'ou I will in¬ 
troduce this turpentine burning on the sponge into a flask 
where I have plenty of oxygen, the rich part of the atmo¬ 
sphere, and you see that the smoke is all consumed. This is 
the first part of our experiment, and now what follows ? The 
carbon which you saw flying off from the turpen tine flame in 
the air we have now entirely burned in this oxygen, and we 
shall find that it will by this rough and temporary experi¬ 
ment, give us exactly the same conclusion and result as we 
had from the combustion of the candle. The reason why I 
make the experiment in this manner is solely that I may 
cause the steps of our demonstration to be so simple that you 
can never for a moment lose the train of reasoning if you 
only pay attention. All the carbon which is burned in 
oxygen, or air, comes out as carbonic acid, whilst those par¬ 
ticles which are not so burned show you the second substance 
in the carbonic acid, namely the carbon, that body which 
made the flame so bright whilst there was plenty of air, but 
which was thrown off in excess when there was not oxygen 
enough to burn it. 

I have also to show you a little more distinctly the history 
of carbon and oxygen in their union to make carbonic acid. 
You have now a right to know this to a far greater extent 
than before, so I have three or four experiments for that 
purpose. I have here a jar filled with oxygen, and here 
is some carbon which has been placed in a crucible for the 
purpose of being made red hot. I keep my jar dry and. 
venture to give you a result imperfect in some degree, in 
order that I may make the experiment brighter. I am about 
to put the oxygen and the carbon together. That this is 
carbon (common charcoal pulverised) you will see by the 
way in which it burns in air [letting some of the red-hot 
charcoal fall out of the crucible]. I am now about to burn 
it in oxygen gas, and look at the difference. It may appear 
to you at a distance as if it were burning with a flame; but 
it is not so. Every little piece of charcoal is burning as a 
spark, and whilst it so burns it is producing carbonic acid. 
I specially want these two or three experiments to point out 
what I shall dwell upon more distinctly by-and-by—that 
carbon burns in this way, and not as a flame. 

Instead of taking many particles of carbon to burn I will 
take a rather large piece, which will enable you to see the 
form and size, and to trace the effects very decidedly. Here 
is the jar of oxygen, and here is the piece of charcoal, to 
which I have fastened a little piece of wood, which I can 

set fire to and so carry in the combustion, which I could not 
conveniently do without. You now see the charcoal burn¬ 
ing, but not as a flame (or if there be a flame it is the smallest 
possible one, which I know the cause of, namely, the forma¬ 
tion of a little carbonic oxide close upon the surface of the 
carbon). It goes on burning, you see, slowly producing 
carbonic acid by the union of this carbon or charcoal (they 
are equivalent terms) with the oxygen. I have here another 
piece of charcoal, a piece of bark, which has the quality of 
being blown to pieces—exploding—as it burns. By the 
effect of the heat we shall reduce the lump of carbon into 
particles that will fly. off; still every particle, equally with 
the whole mass, burns in this peculiar way—it burns as a 
coal and not like a flame. You observe a multitude of little 
combustions going on, but no flame. I do not know a finer 
experiment than this to show that carbon burns with a 
spark. 

Here, then, is carbonic acid formed from its elements. It 
is produced at once, and if we examined it by lime-water, 
you will see that we have the same substance which I havo 
previously described to jmu. By putting together 6 parts of 
carbon by weight (whether it comes from the flame of a 
candle or from powdered charcoal) and 16 parts of oxygen by 
weight, we have 22 parts of carbonic acid ; and, as we saw 
last time, the 22 parts of carbonic acid combined with 28 
parts of lime, produce common carbonate of lime. If you 
were to examine an oyster-shell and weigh the component 
parts, you would find that every 50 parts would give 6 of 
carbon and 16 of oxygen combined with 28 of lime. How ¬ 
ever, I do not want to trouble you with these minutise ; it is 
only the general philosophy of the matter that we can now 
go into. See how finely the carbon is dissolving away 
[pointing to the lump of charcoal burning quietly in 
the jar of oxygen]. You may say that fhe charcoal is 
actually dissolving in the air round about, and if that were 
perfectly pure charcoal, which we can easily prepare, there 
would be no residue whatever. When we have a perfectly 
cleansed and purified piece of carbon there is no ash left. The 
carbon burns as a solid dense body, that heat alone cannot 
change as to its solidity, and yet it passes away into vapour 
that never condenses into solid or liquid under ordinary 
circumstances; and what is more curious still is the fact 
that the oxygen does not change in its bulk by the solution 
of the carbon in it. Just as the bulk is at first, so it is at last, 
only it has become carbonic acid. 

There is another experiment which I must give you before 
you are fully acquainted with the general nature of carbonic 
acid. Being a compound body, consisting of carbon and 
oxjrgen, carbonic acid is a body that we ought to be able to 
take asunder. And so we can. As we did with water so 
we can with carbonic acid,—take the two parts asunder. 
The simplest and quickest way is to act upon the carbonic 
acid by a substance that can attract the oxygen from it, and 
leave the carbon behind. You recollect that I took potassium 
and put it upon water or ice, and you saw that it could take 
the oxygen from the hydrogen. Now, suppose_we do some¬ 
thing of the same kind here with this carbonic acid. You 
know carbonic acid to be a heavy gas : I will not test it with 
lime-water, as that will interfere with our subsequent experi¬ 
ments, but I think the heaviness of the gas and the power of 
extinguishing flame will be sufficient for our purpose. _ I 
introduce a flame into the gas, and you will see whether it will 
put it out. You see the light is extinguished. Indeed, the 
gas may, perhaps, put out phosphorus, which you know has 
a pretty strong combustion. Here is a piece of phosphorus 
heated to a high degree. I introduce it into the gas, and you 
observe the light is put out, but it will take fire again in 
the air, because there it re-enters into combustion. Now let 
me take a piece of potassium, a substance which even at 
common temperatures can act upon carbonic acid, though 
not sufficiently for our present purpose, because it soon gets 
covered with a protecting coat; but if we warm it up 
to the burning point in air, as we have a fair right to do, and 
as we have done with phosphorus, you will see that it can 
burn in carbonic acid; and if it burns it will burn by taking 
oxygen, so that you will see what is left behind. Iam going, 
then, to burn this potassium in the carbonic acid as a proof 
of the existence of oxygen in the carbonic acid. [In the pre¬ 
liminary process of heating the potassium exploded.] Some¬ 
times we get an awkward piece of potassium that exifiodes, 
or something like it, when it burns. I will take another 
piece, and now that it is heated I introduce it into the jar, 
and you perceive that it burns in the carbonic acid—not so 
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well as in the air, because the carbonic acid contains the 
oxygen combined, but it does burn, and takes away the 
oxygen. If I now put this potassium into water I 
find that besides the potash formed (which you need not 
trouble about) there is a quantity of carbon produced. I 
have here made the experiment in a very rough way, but I 
assure you that if I were to make it carefully, devoting a day 
to it, instead of five minutes, we should get all the proper 
amount of charcoal left in the spoon, or in the place 
where the potassium was burned, go that there could 
he no doubt as to the result. Here, then, is 'the carbon 
obtained from the carbonic acid, as a common black substance ; 
so that you have the entire proof of the nature of carbonic 
acid as consisting of carbon and oxygen. So now, I may 
tell you, that whenever carbon burns under common circum¬ 
stances, it produces carbonic acid. 

Suppose I take this piece of wood, and put it into a bottle 
with lime-water. I might shake that lime-water up with 
wood and the atmosphere as long as I pleased, it would 
still remain clear as you see it; but suppose I burn the piece 
of wood in the air of that bottle. You, of course, know I get 
water. Do I get carbonic acid? [The experiment was 
performed.] There it is you see, that is to say, the carbonate 
of lime, which results from carbonic acid, and that carbonic 
acid must be formed from the carbon which comes from the 
wood, from the candle, or any other thing. Indeed, you 
have yourselves frequently tried a very pretty experiment, 
by which you may see the carbon in wood. If you take a 
piece of wood, and partly burn it, and then blow it out, you 
have carbon left. There are things that do net show carbon 
in this way. A candle does not so show it, but it contains 
carbon. Here also is a jar of coal-gas, which produces 
carbonic acid abundantly,—you do not see the carbon, but we 
can soon show it to you. I will light it, and as long as there 
is any gas in this cylinder it will go on burning. You see no 
carbon, but you see a flame, and because that is bright it will 
lead you to guess that there is carbon in the flame. But I 
will show it to you by another process. I have some of the 
same gas in another vessel, mixed with a body that will 
burn the hydrogen of the gas, but will not burn the carbon. 
I will light them with a burning taper, and you perceive the 
hydrogen is consumed, but not the carbon, which is left 
behind as a dense black smoke. I hope that by these three 
or four experiments you will learn to see when carbon is 
present, and understand what are the products of combus¬ 
tion, v*rhen gas or other bodies are thoroughly burned in 
the air. 

Before we leave the subject of carbon, let us make a few 
experiments and remarks upon its wonderful condition, as 
respects ordinary combustion. I have shown you that the 
carbon in burning burns only as a solid body, .and yet you 
perceive that after it is burned, it ceases to be a solid. 
There are very few fuels that act like this. It is in fact 
only that great source of fuel, the carbonaceous series, the 
coals, charcoals, and woods, that can do it. I do not know 
that there is any other elementary substance besides carbon 
that burns with these conditions, and if it had not been so, 
what would happen to us ? Suppose all fuel had been like 
iron which, when it burns, burns into a solid substance. We 
could not then have such a combustion as you have in this 
fire-place. Here also is another kind of fuel which burns 
very well—as well as, if not better, than carbon—so well, 
indeed, as to take fire of itself when it is in the air, as you 
see. [Breaking a tube full of lead pyrophorus.] This sub¬ 
stance is lead, and you see how wonderfully combustible it 
is. It is very much divided, and is like a heap of coals in 
the fire-place : the air can got to its surface and inside, and 
so it burns. But why does it not burn in that way now 
when it is lying in a mass ? [Emptying the contents of the 
tube in a heap on to a plate of iron.] Simply because the 
air cannot get to it. Though it can produce a great 
heat, the great heat which we want in our furnaces and 
under our boilers, still that which is produced cannot 
get away from the portion which remains unburned under¬ 
neath, and that portion, therefore, is prevented from 
coming in contact _ with the atmosphere, and cannot be 
consumed. How different is that froffx carbon! Carbon 
burns just in the same way as this lead does, and so gives an 
intense fire in the furnace, or wherever you choose to burn 
it; but then the body produced by its combustion passes 
away, and the remaining carbon is left clear. I showed you 
how carbon went on dissolving in the oxygen, leaving no ash; 
whereas, here [pointing to the heap of pyrophorus] we have 

actually more ash than fuel, for it is heavier by the amount 
of the oxygen which has united with it. Thus, you see, the 
difference between carbon and lead or iron, if we chose 
iron, which gives so wonderful a result in our applications 
of this fuel, either as light or heat. If when the carbon 
burnt here the product went off as solid body you would 
have had the room filled with an opaque substance, as in 
the case of the phosphorus; but when carbon burns every¬ 
thing passes up into the atmosphere. It is in a fixed, 
almost unchangeable condition before the combustion ; but 
afterwards it is in the form of gas, which it is very difficult 
(though we have succeeded) to produce in a solid" or liquid 
state. 

Now I must take you to a most interesting part of our sub¬ 
ject—to the relation between the combustion of a candle and 
that living kind of combustion which goes on within us. In 
every one of us there is a living kind of combustion going on 
exactly like that of a candle, and I must try to make that 
plain to you. For that is not merely true in a poetical sense 
—the relation of the life of man to a taper, and if you 
will follow, I think I can make this clear. In order to make 
the. relation very plain, I have devised a little apparatus 
which we can soon build up before you. Here is a board and 
a groove cut in it, and I can close the groove at the top part 
by a little cover; I can then continue the groove as a channel 

by a glass tube at each end, there being a free passage 
through the whole. . Suppose I take a taper or candle (we 
can now* be liberal in our use of the word “candle,” since 
we understand what it means), and place it in one of the 
tubes; it will go. on, you see, burning very well. You 
observe that the air which feeds the flame passes down the 
tube at one end, then goes along the horizontal tube, and 
ascends the tube at the other end in which the taper is placed . 
If I stop the aperture through which the air enters, I stop 
combustion, as you perceive. I stop the supply of air, and 
consequently the candle goes out. But now wha,t will you 
think of this fact ? In a former experiment I showed you 
the air going from one burning candle to a second candle. If 
I took the air proceeding from another candle, and sent it 
down by a complicated arrangement into this tube, I should 
put.tkis burning candle out. But what will you say when I 
tell you that my breath will put out that candle ? I do not 
mean by blowing at all, but simply that the nature of my 
breath is such that a candle cannot burn in it. I will now 
hold my mouth over the aperture, and without blowing the 
flame in any way, let no air enter the tube but what comes 
from my mouth. You see the result. I did not blow the 
candle out. I merely let the air which I expired pass into 
the aperture, and the result was that the light went out for 
want of oxygen, and for no other reason. Something c-r 
other—namely, my lungs—had taken away the oxygen from 
the air, and there was no more to supply the combustion of 
the candle. It is, I think, very pretty to see the time it takes 
before the bad air which I throw into this part of the appa¬ 
ratus has reached the candle. The candle at first goes on 
burning, but so soon as the air has had time to reach it it 
goes out. And now I will show you another experiment, 
because this is an important part of our philosophy. Here is a 
jar which contains fresh air, as you can see by the circumstance 
of a candle or gas-light burning in it. I make it close for a 
little time, and by means of a pipe I get my mouth over it so 
that I can inhale the air. By putting it over water, in the 
way that you see, I am able to draw up this air (supposing 
the cork to be quite tight), take it into my lungs, and throw it 
back into the jar : we can then examine it, and see the result. 
You observe, I first take up the air, and then throw it back, as 
is evident from the ascent and descent of the water, and now, 
by putting a taper into the air, you will see the state in which 
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it is by the light being extinguished. Even one inspiration, 
you see, has completely spoiled this air, so that it is no use 

my trying to breathe it a second time. Now you understand 
the ground of the impropriety of many of the arrangements 
among the houses of the poorer classes, by which the air is 
breathed over and over again, for the want of a supply, by 
means of proper ventilation, sufficient to produce a good 
result. You see how bad the air becomes by a single breathing, 
so that you can easily' understand how essential fresh air is 
to us. 

To pursue this a little further, let us see what will 
happen with lime-water. Here is a globe which contains a 

little lime-water, and it is so arranged as regards the pipes, 
as to give access to the air within, so that we can ascertain 
the effect of respired, or unrespired air upon it. Of course I 
can either draw in air (through a) and so make the air that 
feeds my lungs go through the lime-water, or I can force the 
air out of my lungs through the tube (b) which goes to the 
bottom, and so show its effect upon the lime-water. Yon will 
observe that however long I draw the external air into the 
lime-water, and then through it to my lungs, I shall produce 
no effect upon the water—it will not make the lime-water 
turbid; but if I throw the air from my lungs through the 
lime-water, several times in succession, you see how white 
and milky the water is getting, showing the effect which 
expired air has had upon it; and now you begin to know 
that the atmosphere which we have spoiled by respiration 
is spoiled by carbonic acid, for you see it here in contact with 
the lime-water. 

I have here two bottles, one containing lime-water and the 
other common water and tubes which pass into the bottles 
and connect them. The apparatus is very rough, but it is 
useful notwithstanding; If I take these two bottles, in¬ 
haling here and exhaling there, the arrangement of the tubes 
will prevent the air going backwards. The air coming in, 
will go to my mouth and lungs, and in going out, will pass 
through the lime-water, so that I can go on breathing and 
making an experiment, very refined in its nature, and very 
good in its results. You will observe that the good air has 
done nothing to the lime-water; in the other case nothing 
has come to the lime-water, but my respiration, and you see 
the difference in the two cases. 

Let us now go a little further. What is all this process 

going on within us which we cannot do without, either day 
or night, which is so provided for by the Author of all things, 

that He has arranged that it shall be independent of all 
will ? If we restrain our respiration, as we can to a certain 
extent, we should destroy ourselves. When we are asleep, 
the organs of respiration and the parts that are associated 
with them, still go on with their action, so necessary is this 
process of respiration to. us, this contact of the air with the 
lungs. I must tell you in the briefest possible manner, what 
this process is. We consume food: the food goes through 
that strange set of vessels and organs within us and is brought 
into various parts of the system, into the digestive parts 
especially ; and alternately the portion which is so changed, 
is carried through our lungs by( one set of vessels, while the 
air that we inhale and exhale, is drawn into and thrown out 
of the lungs by another set of vessel s, so that the air and the food 
come close together, separated only by an exceedingly thin 
surface : the air can thus act upon the blood by this process, 
producing precisely the same results in kind as we have seen 
in the case of the candle. The candle combines with parts 
of the air, forming carbonic acid, and evolves heat; so in the 
lungs there is this curious, wonderful change taking place. 
The air entering, combines with the carbon (not carbon in a 
free state, but, as in this case, placed ready for action at the 
moment), and makes carbonic acid, and is so thrown out into 
the atmosphere, and thus this singular result takes place ; we 
may thus look upon the food as fuel. Let me take that piece 
of sugar, which will serve my purpose. It is a compound of 
carbon, hyffirogen, and oxygen, similar to a candle, as con¬ 
taining the same elements, though not in the same propor¬ 
tion ; the proportions being as shown in this table 

Sugar. 
Carbon . * . 
Hydrogen 
Oxygen . 

72 

88 ] 99 

This is, indeed, a most curious thing, which you can well 
remember, for the oxygen and hydrogen are in exactly the 
proportions which form water, so that sugar is compounded 
of 72 parts of carbon and 99 parts of water; and it is the 
carbon in the sugar that combines with the oxygen carried in 
by the air in the process of respiration, so making us like 
candles; producing these actions, warmth, and far more 
wonderful results besides, for the sustenance of the system, 
by a most beautiful and simple process. To make this still 
more striking, I will take a little sugar, or to make the ex¬ 
periment shorter I will use some syrup, which contains about 
three-fourths of sugar and a little water. If I put a little 
oil of vitriol on it it takes away the water, and leaves the 
carbon in a black mass. [Thelectxirermixedthetwo together.] 
You see how the carbon is coming out, and before long we 
shall have a solid mass of charcoal, all of which has come out 
of sugar. Sugar, as you know, is food, and here we have 
absolutely a solid lump of carbon where you would not have 
expected it. And if I make arrangements so as to oxidise 
the carbon of sugar, we shall have a much more striking 
result. Here is sugar, and I have here an oxidiser — a 
quicker one than the atmosphere ; and so we shall oxidise this 
fuel by a process different from respiration in its form, though 
not different in its kind. It is the combustion of the carbon 
by the contact of oxygen which the body has supplied to it. 
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If I set this into action at once you 'will see combustion pro¬ 
duced. Just what takes place in my lungs—taking in oxygen 
from another source, namely, the atmosphere, takes place 
here hy a more rapid process. 

You will he astonished when I tell you. what this curious 
play of carbon amounts to. A candle will burn some four 
or five, or six, or seven hours. What then must be the daily 
amount of carbon going up into the air in the way of 
carbonic acid ! What a quantity of carbon must go from 
each of us in respiration ! What a wonderful change of carbon 
must take place under these circumstances of combustion or 
respiration! A man in twenty-four hours converts as 
much as seven ounces of carbon into carbonic acid; a 
milch cow will convert seventy ounces, and ahorse seventy- 
nine ounces, solely by the act of respiration. That is, the 
horse in twenty-four hours burns seventy-nine ounces of 
charcoal, or carbon, in his organs of respiration to supply 
his natural warmth in that time. All the warm-blooded 
animals get their warmth in this way, hy rhe conversion of 
carbon, not in a free state, but in a state of combination. And 
what an extraordinary notion this gives us of the alterations 
going on in our atmosphere. As much as 5,000,000pounds. or 
548 tons, of carbonic acid is formed by respiration in London 
alone in twenty-four hours. And where does all this go ? Up 
into the air. If the carbon had been like the lead which I 
showed you, or the iron which, in burning, produces a solid 
substance, what would happen ? Combustion could not go on. 
As charcoal burns it becomes a vapour and passes off into the 
atmosphere, which is the great vehicle, the great carrier for 
conveying it away to other places. Then what becomes of 
it? Wonderful is it to find that the change produced by 
respiration, which seems so injurious to us (for wo cannot 
breathe air twice over) is the very life and support 
of plants and vegetables that grow upon the surface of the 
earth. It is the same also under the surface, in the great 
bodies of water, for fishes and other animals respire upon 
the same principle, though not exactly by contact with the 
open air. Such fish as I have here [pointing to a globe of 
gold-fish] respire by the oxygen in the air, which is dissolved 
by the water, and form carbonic acid, and they all move about 
to produce the one great work of making the animal and vege¬ 
table kingdoms subservient to each other. And all the plants 
growing upon the surface of the earth, like that which I have 
brought here to serve as an illustration, absorb carbon : 
these leaves are taking up their carbon from the atmosphere 
to which we have given it in the form of carbonic acid, and 
they are growing and prospering. Give them a pure air 
like ours, and they could not live in it; give them carbon 
with other matters, and they live and rejoice. This piece 
of wood gets all its carbon, as the trees and plants get theirs, 
from the atmosphere, which, as wc have seen, carries away 
what is bad for us and at the same time good for them,— 
what is disease to the one being health to the other. So are 
we made dependent not merely upon our fellow-creatures 
but upon our fellow-existers, all Nature being tied together by 
the laws that make one part conduce to the good of another. 

There is another little point which I must mention before 
we draw to a close—a point which concerns the whole of 
these operations, and most curious and beautiful it is to see 
it clustering upon and associated with the bodies that concern 
us—oxygen, hydrogen, and carbon, in different states of their 
existence. I showed you just now some powdered lead, 
which I set burning; and you saw that the moment the fuel 
was brought to the air it acted, even before it got out of the 
bottle,—the moment the air crept in it acted. Now, there is 
a case of chemical affinity by which all our operations proceed. 
When we breathe the same operation is going on within us. 
When we burn a candle the attraction of the different parts 
one to the other is going on. Here it is going on in this case 
of the lead, and it is a beautiful instance of chemical affinity. 
If the products of combustion rose off from the surface, the 
lead would take fire, and go on burning to the end ; but, you 
remember, that we have this difference between charcoal and 
lead—that, while the.lead can start into action at once if 
there be access of air to it, the carbon will remain days, 
weeks, months, or years. The manuscripts of Herculaneum 
were written with carbonaceous ink, and there they have 
been for 1800 years or more, not having been at all changed 
by the atmosphere, though coming under various circum¬ 
stances in contact with it. Now, what is the circumstance 
which makes the lead and carbon differ in this respect ? It is a 
striking thing to see that the matter which is appointed to serve 
the purpose of fuel waits in its action ; it does not start off 

burning, like the lead and many other things that I could 
show you, but which I have not encumbered the table with; 
but it waits for action. This waiting is a curious and wonder¬ 
ful thing. Candles—those Japanese candles, for instance— 
do not start into action at once like the lead or ii'on (for iron 
finely divided does the same thing as lead), but there 
they wait for years, perhaps for ages, without undergoing 
any alteration. I have here a supply of coal-gas. The jet is 
giving forth the gas, but you see it does not take fire—it 
comes out into the air, but it waits till it is hot enough before 
it burns. If I make it hot enough it takes fire. If I blow it 
out the gas that is issuing forth waits till the light is applied 
to it again: It is curious to see how different substances 
wait—how some will wait till the temperature is raised a little, 
and others till it is raised a good deal. I have here a little 
gunpowder and some gun-cotton ; even these things differ in 
the conditions under which they will burn. The gunpowder 
is composed of carbon and other substances, making it highly 
combustible; and the gun-cotton is another combustible prepa¬ 
ration . They are both waiting, but they will start into activity 
at different degrees of heat, or under different conditions. By 
applying a heated wire to them we shall see which will 
start first [touching the gun-cotton with the hot iron]. You 
see the gun- cotton has gone off, but not even the hottest part 
of the wire is now hot enough to fire the gunpowder. How 
beautifully that shows you the difference in the degree in 
which bodies act in this way. In the one case the substance 
will wait any time . until the associated bodies are made 
active by heat; but, in the other, as in the process of respira¬ 
tion, it waits no time. In the lungs, as soon as the air enters, 
it unites with the carbon, even in the lowest temperature 
which the body can bear short of being frozen, the action 
begins at once, producing the carbonic acid of respiration; 
and so all things go on fitly and properly. Thus you see the 
analogy between respiration and combustion is rendered still 
more beautiful and striking. Indeed, all I can say to you at 
the end of these Lectures (for we must come to an end at one 
time or. other) is to express a wish that you may, in your 
generation, be fit to compare to a candle ; that you may, like 
it, shine as lights to those about you; that, in all your actions, 
you may justify the beauty of the taper by making your deeds 
honourable and effectual in the discharge of your duty to 
your fellow-men. 
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It is with no little diffidence that I have undertaken to 
address you this evening upon the subject of our food and 
drink—its various impurities and sophistications; a subject 
of such ample scope and grave importance, that I feel 
quite incapable of doing justice to it in the brief hour 
allotted for the reading of this paper. Nevertheless, im¬ 
portant nationally and individually as the subject is, it has 
not hitherto received a commensurate amount of attention 
from scientific men, the commercial world, or the general 
public; indeed, at the present moment, the latter are 
accused of apathy and indifference in the matter—but the 
charge is a false one, as I shall presently endeavour to 
show. 

The practice of adulterating articles of food and drink 
as wrell as those myriad non-aliment ary substances so 
necessary to our comfort in various ways, is by no means 
of recent origin, as, according to Pliny, the wines of his 
period were largely adulterated; lead, either in the 
metallic form, or in that of acetate, being added, to work 
off the sourness of new or inferior varieties ; while, if I 
am not mistaken, our Saxon Harold greatly distrusted 
the confectionary department (as well as the holy relics) 
of Duke William’s palace, when on his memorable and 

1 From the Journal of the Society of Arts. 
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decidedly uncomfortable visit to that crafty potentate. 
A history of the “rise and progress” of adulteration, 
however, although it might be interesting to some, is 
quite removed from my present pui-pose, which has to deal 
exclusively with the evil propensities of our own time and 
our native country. 

Adulteration, in the more comprehensive sense of the 
word, may be stated to signify, ist, The dilution of any 
articles for sale as genuine with other substances of inferior 
commercial value or less marked properties, as instanced 
in the addition of water to wine or spirits, or of chicory, 
&c., to coffee, andly, The heightening or simulation of 
their active principles, by the admixture of various matters 
foreign to their legitimate composition, of which examples 
may be found in the falsification of bread with alum, 
gin with capsicums, &c. 31’dly, The employment of 
various colours, essences, &c., for the purpose of rendering 
the articles more attractive to the eye, or to the senses of 
taste and smell. In this division may be placed bottled 
fruits and pickles, rendered green by cupreous salts ; 
various syrups and light beverages, coloured and flavoured 
to a dangerous degree, and in fact, confectionary in toto. 
Lastly, any combination may be made of these several 
kinds of adulteration in the fabrication or getting up for 
the market, of any of those cheap food-preparations, so 
terribly abundant in poorer neighbourhoods, and but too 
frequently met with in fashionable localities. 

Adulteration, however, is not quite confined to the 
types I have just indicated, for if a manufacturer of any 
one of the almost countless “ foods, drinks, condiments, 
or narcotics,” with which we are acquainted has an acci¬ 
dent in the process of that, manufacture, or if his con¬ 
signment of a certain ingredient is of a very inferior 
quality, does he put aside for other purposes the dete¬ 
riorated article, or explain its deficiencies, and sell it at a 
lower price? No ; in the vast majority of instances he 
proceeds in the manufacture of that article as usual, 
adding thereto various colouring or flavouring adultera¬ 
tions (which may be poisonous, injurious, or harmless, as 
chance disposes), to simulate the physical qualities it 
ought to possess, or conceal their absence by heightening 
the tint, pungency, &c. 

Again, I ask, in how many cases will the retail trades¬ 
man confess that an article which has been exposed in his 
shop window for a month or two, to the influences of sun, 
dust, and atmosphere, is injured in appearance and pro¬ 
perties ? ' I have here an illustrative specimen—some 
“ crystallised” sugar, containing about 3 or 4 per cent, of 
dust, sold to me as the “ same quality” as that which 
attracted admiring observers to the window, by its supe¬ 
rior lustre and whiteness. Clearly this is adulteration, 
should be recognised as such, and should be punished as 
such. But perhaps the most heartless and pernicious 
species of adulteration, is that shown when persons make 
it their rule'to manufacture nothing else but inferior, adul¬ 
terated, and deleterious articles, buying up.all sorts of 
injured produce, and refuse matter, for the compounding 
of their “ pure and nutritious” or “ health-giving” foods, 
as their advertisements would say ;—relying upon an 
ambiguous but high-flown testimonial from “ the late Dr. 
Blank,” or some other celebrity of the same moral calibre, 
and also upon the tendency of a too-confiding public to 
purchase “ cheap” things, to get rid of their vile, perhaps 
poisonous, mixture at an immense profit. 

It must be readily seen that an intelligible and practical 
classification of this complex subject is somewhat difficult. 
I have attempted, however, to embody in the form of 
tables a kind of general outline of adulteration and its 
effects, which, if in the hands of the people at large, 
might possibly guard them from some few impositions. 

Having now made up our minds that the cause of adul¬ 
teration is simply that fraudulent tradesmen wish to 
acquire, in an indolent manner, more money than the 
honest man can obtain by years of toil and application, we 
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have to consider, in the first place, by what methods we 
can discover and tangibly demonstrate the presence of adul¬ 
terants of any kind in articles sold as genuine, and find out 
in what proportion they have been added. Secondly, what 
measures, social, scientific, or legislative, require to be 
taken for the suppression or diminution of this great and 
growing evil; and, lastly, what part in such measures 
this Society, known throughout the world by its beneficial 
influences upon all things tending to advance the know¬ 
ledge or promote the welfare of our countrymen, seems to 
be called upon to perform. 

The limits of my time to-night are, of course, far too 
narrow for me to enter upon a detailed account of the various 
analytical processes for the detection of food-adulterants 
known to modern chemists, or employed by myself, but, for 
the benefit of those persons (forming the greater portion of 
the public) who are unacquainted with any means of testing 
the purity of their food, and who are unprovided with the 
complicated and costly apparatus of the analyst’s labora¬ 
tory, I will briefly narrate what everyone might do, and, 
as I hold ought to do, with the various articles of his daily 
food and drink. 

I will commence with what has been aptly and poeti¬ 
cally denominated the “ staff of life ”—bread. Decent 
analytical experiences, however, show very forcibly that 
in most cases the “staff,” as supplied in the form of 
“ half-quarterns,” is but a very frail reed indeed for a 
working-man to lean upon. Bread is adulterated with a 
variety of substances not legitimately entering into its 
composition—some harmless, some injurious to health, 
but none, to. my knowledge, of an actively poisonous 
nature.* 2 The general characters of pure bread are toler¬ 
ably well-known to most people, and after Dr. Dauglish’s 
able paper at this Society last Session5 I should only be 
recapitulating were I to enumerate them. Of pure bread 
there are several specimens on the table, illustrating Dr. 
Dauglish’s process, as carried out by Messrs. Peek and 
Frean, and the ordinary method, of which latter Mr. \V. 
Salmon, of the King’s Itoad, Chelsea, has furnished me 
with samples. 

When bread is adulterated with other flours or starches 
the admixture is often somewhat difficult to detect without 
the aid of a good microscope, but some of the simpler 
and less expensive varieties of this valuable instrument 
will frequently answer the purpose. The presence of 
potatoes in bread imparts a peculiar crumbly texture, which 
a very casual inspection will enable us to recognise; while 
rice-flour causes a brittleness of structure not easy to 
mistake. Nitric acid affords a means of showing the 
-presence of potato-starch when in large quantity, as it 
will give a coloration to wheat flour, while the other 
farina remains white. Maize, or Indian corn-flour, may be 
detected (without a microscope), if a little care is taken, 
by roughly estimating the amount of fatty matter, as 
maize contains fully four times the quantity of fat that is 
usually found in wheat. The bread should be carefully 
and completely dried, powdered, weighed, and 'washed 
with (what is sold for) pure benzole or benzine, upon a 
filter, then dried perfectly and weighed again. The loss 
upon the former weighing will give the amount of fat or 
oil extracted by the benzole. 

Oatmeal also contains a. comparatively large quantity of 
fat, but is seldom, if ever, used as an adulterant for bread 
or flour in this country. No instance has cqme under 
my own observation. 

Chalk, or carbonate of lime, is shown to be present if 
the suspected bread effervesces strongly on the addition of 
an acid. If gypsum, or plaster of Paris be looked for, 
boil the bread in water3 for a long time, till quite broken 
up and partly dissolved ; then, after standing, pour off. 

3 Sulphate of copper (bluestone) is used by Belgian and Austrian 
bakers, but not in this country. 

3 The water should be distilled. 
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wash the sediment (if any), and boil the latter in a solu¬ 
tion of pure carbonate of soda ; filter, or pour off the clear 
liquid, to which add some chloride of barium; if this 
gives a decided milkiness, and the washed sediment an 
effervescence with acids, the bread has been adulterated 
with plaster of Paris—a substance of great importance to 
fraudulent tradesmen, who use it extensively in the manu¬ 
facture of confectionary (when it goes under the name of 
“ daft”), mustard, and many other articles. 

I now come to speak of a substance concerning which 
there has been a great deal of discussion in this room and 
elsewhere, both as to the best methods of detecting it. 
and also on the question of its presence being hurtful or 
the reverse—I refer to alum. This is about the most 
frequent adulterant of bread, very few samples being un¬ 
contaminated by this salt. I may here mention, as an 
act of simple justice, that the sample of fermented bread 
before you on the table, is from the shop of Mr. Salmon, 
who is almost the only baker in the district of Chelsea, 
so far as my knowledge extends, who sells perfectly pure 
and unadulterated bread. This may be considered a bold 
assertion, but it is my well-founded opinion, nevertheless. 

Alum, when present in pretty considerable quantity, 
may be detected by soaking the bread in water for some 
t:me and adding a salt of barium to the clear extract, 
when a cloudiness, more or less marked, will occur, an 
experiment I think I may be able to show you. Another 
way is to .char the bread, and burn it nearly to an ash, and 
boil the latter with diluted hydrochloric acid, to which a 
little nitric acid has been added ; the addition of ammonia 
to the filtered liquid will precipitate various substances, 
including the alumina of the alum. This precipitate must 
then be boiled in potassa, when, after filtration, the liquid 
must be neutralised with hydrochloric acid, and the 
alumina may then be thrown down by ammonia. 

Bone-dust is now but seldom found in bread ; it may 
be detected very readily with the microscope. The pre¬ 
ceding observations apply of course equally well to flour 
which is very largely adulterated with inferior varieties of 
wheat andother meals in addition to alum and the adultera¬ 
tions before mentioned. My experiences show that on an 
average the bread in London is more or less adulterated to the 
amount of 87 per cent.—by which I mean to say that if I 
were to buy 100 loaves, at as many different bakers in 
various parts of the metropolis, I should get about 13 of 
good and genuine bread. At this present time I should 
probably not get quite so many good loaves, as the late 
bad harvest has thrown large quantities of damaged corn 
on the market, which of course is adulterated propor¬ 
tionately. 

The adulteration of cakes, biscuits, and similar articles 
are chiefly those of the several ingredients composing the 
same with but few special additions. Saffron, gamboge, 
chrome yellow, &c., are, however, frequently used in the 
manufacture of sponge-cakes and Bath buns, for the pur¬ 
pose ol deluding the unfortunate school-boy whose weak¬ 
ness lies in that direction into the belief that no expense 
has been spared in the matter of eggs ; gastric, and pro¬ 
bably another kind of irritation often follows the experi¬ 
ment. Messrs. Huntley and Palmer have favoured me 
with some specimens of the various biscuits made by them, 
as regards which they say, “it is impossible to select the 
articles of our manufactures of better quality or of greater 
purity ” an assertion my own extended observation^ have 
fully borne out. I may also direct your attention to the 
pure biscuits of Messrs. Peek and Frean, to those of Messrs. 
Hill and Jones, and to some intended for the nursery 
made by Mr. Salmon. Samples of all these are on the 
table. 

Corn is subject to a variety of diseases, which often 
greatly impair its quality, and even render it dangerous 
as food ; of these perhaps the ergot fungus and the pepper- 
brand {uredo fcetidci) are the most disgusting in their 
effects, the former acting sometimes like an irritant poison, 

and the latter is said to have occasioned skin-diseases. 
Com or meal affected with the smut or pepper-brand is at 
once distinguished by the disagreeable odour it emits and 
thus may be bought up cheaply, which to my personal 
knowlege is often done for the purpose of making cheap 
highly-flavoured cakes and puddings with the flour, 
which is also used for adulterating mustard, pepper, ginger, 
and other articles having a powerful odour of their own, 
which conceals that emanating from the uredo fungus. 
Another variety of uredo (the uredo segetum) is known to 
growers by the name of dust-brand, black-burn, or smut, 
but though injurious and destructive to growing crops, it 
does not appear to deteriorate the flour to any very great 
extent. I have, however, noticed a deficiency of nitrogen 
in wheat affected by smut. Various insects, too, such as the 
musca pumilionis, cecidornyia tritici, &c., attack and injure 
corn. I may not, however, dilate upon them now, but will 
refer those interested in the subject to the able papers of 
Mr. E. Quekett and Professor Henslow. An inquiry into 
the causes of the cereal fungi and the means of preventing 
their occurrence, would be one of great scientific interest 
and practical value, and in my opinion'would be accom¬ 
plished without great difficulty, if this Society were to 
offer a prize for the research. While on the subject of 
corn, I may mention a notable instance of its adulteration, 
which came under my notice at Wakefield some few years 
back. A gentleman purchased a quantity of wheat grain 
at the market there, at a rather lower rate than ordinary, 
for the apparent quality. After-examination showed that 
the bulk of the sacks were filled in with shrivelled or 
diseased wheat and barley, the uppermost twelve or 
fourteen inches being grain of fair quality. Certain 
circumstances which I need not relate rendered redress 
impossible. 

Barley and oatmeal are frequently adulterated with 
inferior samples of either, and our poor horses frequently 
get’some five-and-twenty per cent, of brewers’ or distillers’ 
“ grains ” served out to them in their reputed measure of 
oats.4 

Peas, beans, lentils, and other leguminosce, all come in 
for a share of adulteration; albeit, they are used largely as 
adulterants themselves. I may here remark that, in the 
examination of all cereal and pulse flours, starches, pre¬ 
pared farinas, &c., I have found that the previous abstrac¬ 
tion of the oil or fat, by means of benzole, greatly assists 
the investigation, especially for the microscope, where very 
slight differences of the form and structure of starch 
granules have to be observed. Generally speaking, the 
too liberal use of alcohol or ether, as recommended in- 
many works, should be avoided, for those liquids will 
occasionally produce a slight alteration in some of the 
granules, by cracking or wrinkling the outer membrane, 
and, by making them appear more like other starches, 
render their true origin doubtful. 1 am, perhaps, a little 
prolix on this point, as I believe that the errors now and 
then said to be made by microscopists may be due to this 
cause. The starches afforded by various plants all differ 
in size, form, or character of surface when viewed under a 
good microscope, and may be thus distinguished from one 
another. Into these literally microscopic details we may 
not enter now, but I have arranged a series of the more 
important starches, which Mr. Baker’s very excellent 
microscopes will enable you to compare. Unforeseen 
circumstances have prevented my appending to this paper 
some notes on the microscopy of starches, and a table of 
their micrometric measurements. 

Arrowroot is a farina or starch of remarkable purity— 
that is, the genuine “Maranta” variety; but out of 100 
samples bought promiscuously in London, about 48 only 
would be genuine, and all those even would not prove of 
first-rate quality, as many of the samples imported are 

4 The rape cake given to horses and cows often contains a quantity 
of refuse mustard-seed, which always proves dangerous, and some-, 
times fatal, to the former animal. 
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contaminated with albuminous and ligneous matter, from 
haying been carelessly prepared. The adulterants are, 
as might naturally be supposed, various other starches and 
farinas, those most in vogue being potato and wheat starches, 
and sago meal. It has been said, and generally with 
truth, that the adulteration of arrowroot is of compara¬ 
tively little consequence since none of the adulterants are 
detrimental to health, and they all answer the intended 
purpose nearly as well as the genuine article ; but I have 
had a sample of “genuine Maranta arrowroot” contain¬ 
ing a large quantity of barley starch of a bad colour, and 
a notable amount of flake-white—a carbonate of lead, and 
a substance not calculated to preserve one’s health or in¬ 
vigorate the system. 

Maranta arrowroot gives an opaque paste when mixed 
with about twice its volume of strong hydrochloric acid, 
while potato-starch, under similar circumstances, yields a 
translucent jelly. 

There are various other arrowroots known to trade, such 
as “East India arrowroot,” derived from the tubers of 
Curcuma angustifolia, that from Tahiti (from the Tacca 
oceanica) ; “ Brazilian arrowroot” (the farina of the 
Manihot utilissima)i and many others. They are not often 
to be bought pure at retail shops. 

I must necessarily pass over a number of mixed or 
“prepared” farinas with high-sounding titles, and, if we 
are to believe the packet-labels, superlative powers of restor¬ 
ing health, happiness, and peace of mind, in cases “ where 
many eminent physicians had failed to effect a cure; ” 
they are, without exception, frauds of the worst description, 
and the sellin g of such articles should be distinctly known 
to the public, as, in fact, equivalent to the grave offence 
of “obtaining money under false pretences.” On this 
section of the subject, Dr. .Hassall and the Editor of the 
Lancet have done good service by exposing many of these 
wretched impostors. 

More recently, however, various manufacturers, im¬ 
porters, ‘ hnd others, have evinced a laudable desire to 
supply the public with pure food, and these I hold ought 
to receive every encouragement, as they frequently labour 
under very great difficulties from the opposition against 
which they have to contend. To cite an instance, I will 
point to Brown and Poison’s Patent Corn-flour—an article 
of which I have a very high opinion, as it professes to be 
nothing but what it is—the fecula of maize, very carefully 
prepared.' Specimens of this starch, or flour, are on the 
table, and also of the gluten and husk, which, when mixed, 
form an excellent occasional food for horses, cattle, &c. 

Even this prepared flour, however, apparently protected 
by the signature and trade-mark of the manufacturers, is 
sometimes adulterated. I met with an instance at Isling¬ 
ton, where, with the “ trade-mark” slightly altered, some 
potato starch and barley flour, with but little of the maize, 
was sold to me for “Brown and Poison’s patent farina.” 
I am inclined to think that, in this instance, the “corn 
flour ” was used to adulterate arrowroot, while the packets 
were refilled with the above mixture. 

Passing from bread and farinas, we naturally come to 
meat, as the next staple component of our daily food. 
Here, again, we have ample scope for detective examina¬ 
tion and remedial legislation, for not only is a great deal 
of that commonly sold not of the quality it should be, but, 
of the meat disposed of at the London markets, nearly ten 
per cent, is more or less unfit for human consumption. It 
is well known that butchers will adopt any means of 
making their meat appear better and fresher than it really 
is, and accordingly we not unfrequently find that washes 
of vinegar and water are used to heighten the colour of 
some meats ; weak alkaline leys to improve the appearance 
of others ; and, when decomposition or disease renders more 
potent agents necessary, even arsenical solutions are em¬ 
ployed without hesitation. With game and poultry this 
latter practice is, indeed, quite common, and I call upon 
you to-night, as a small but influential portion of the 

British public, to express unmistakeably your opinion 
of such practices, and to do all in your power to suppress 
them. 

Vegetables and fruits here follow most appropriately— 
their adulterations and deteriorations must be known to 
you all, and also the methods of detecting the same, but 
I may perhaps name a few points without being accused 
of tediousness. 

The question has often been put to me—Can fruit ever 
be adulterated ? As often, my answer has been in the 
affirmative. Without going into what might be called 
the natural and accidental adulterations—such as blight, 
mildew, insects, &c., I may mention that I have seen 
English apples, of rather inferior quality than otherwise, 
coloured superficially in imitation of the American New¬ 
town Pippins, and sold as such at the rate of two and 
three shillings per dozen ! Although we may admire 
the artistic genius thus displayed, we must still condemn 
the fraud. Old and inferior oranges, well boiled, with a 
little saffron added to assist Nature when her short¬ 
comings in the matter of external colouring are a little 
too obvious, may be purchased at many shops, as we all 
know. Melons and cucumbers, too, when looking pale 
and dejected from waiting so long to be eaten, have their 
rusty coats furbished up with a little acetate of copper, so 
that a “ green old age” at least is accorded to them. 

The mention of verdigris reminds us to turn to pickles, 
sauces, condiments, and other similar contrivances for 
manufacturing appetites for debilitated humanity. Here 
the field is so wide, as regards adulterants of all kinds and 
species, that a hasty glance at them is all we can afford to 
give. 

Before considering the special adulterations of pickles, 
it will be well to note those practised Avith the se\reral 
articles used in their manufacture. We Avill commence 
with vinegar, Avhich is largely sophisticated with Avater and 
crude acetic acid,5 sulphuric acid, or oil of vitriol, together 
with burnt sugar, and other materials for colouring. The 
strength of A'inegar (i.e., the per-centage of acetic acid 
therein) can only be accurately estimated by employing 
an alkalimeter, and discovering by such means how many 
grains of dry carbonate of soda are required to neutralise 
a given measure of the vinegar. A more simple, but less 
exact, method is to weigh carefully a small, dry, white 
lump of Carrara marble, and to place the same in aknoAvn 
Aveight or measure of the A'inegar6 until effeiArescence has 
entirely ceased. Then the marble may be rinsed, dried, 
and re-weighed, Avhen a loss of five grains upon its 
original Aveight Avoulcl show the presence of six grains of 
monohydrated acetic acid in the measure ofA'inegar taken for 
the experiment. The vinegar of commerce maybe divided 
into two classes—fermented and distilled vinegar; the 
former derived from either sugar, malt, or wine, the latter 
obtained by the distillation of AAmod. According to the 
researches of Dr. Hassall, the per-centage of acetic acid 
in ordinary vinegar A^aries from 2*38 to 5'66 per cent., a 
disparity sufficiently large to sIioav hoAv greatly standard 
strengths are required resembling those employed in 
determining the value of spirits. Very Aveak Adnegars should- 
alAvays be discarded, as they are unable to prevent the 
decomposition of meat and vegetables, Avhile the extremely 
pungent varieties are immediately open to suspicions of 
cayenne pepper and sulphuric acid. The latter is very 
readily detected by the addition of a barium salt, which 
throws doAvn a Avhite, insoluble precipitate if the acid is 
present. Noav, A'inegar may often contain a small quantity 
of combined sulphuric acid, derived from the water 
with Avhich it is made and diluted, and roVcd h Part °f 
pure acid is permitted to be added by laAAr, although there 
is never any real occasion for this, as, if the vinegar itself 
is good, it Avill keep for any time. On this account vinegar 

5 Derived from the destructive distillation of wood. 
6 After the sulphuric acid present (if auy) has been separated by 

the addition of a little chloride of barium. 
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will generally give a milkiness with chloride (or nitrate) 
of barium, hut of course not to such an extent as when 
oil of vitriol is distinctly added as an adulteration. I have 
myself found as much as 7-4 grains of sulphuric acid in 
1000 of vinegar, I have also once detected oxalic, and 
in another sample formic acid (evidently having been 
purposely added),—facts which I believe have not been 
noticed heretofore. The onions and cauliflowers in pickles 
are generally slightly tinted with turmeric, but as this 
colouring matter is itself frequently adulterated with the 
poisonous chromate of lead, its employment is often 
fraught with danger to the consumer. On the other hand, 
with the cucumbers, girkins, and French beans, the custom 
is to render them considerably greener than they ever 
were by nature, by the addition of salts of copper. This 
may be accomplished in several ways-—either by directly 
adding verdigris, oxide of copper, or sulphate of copper, 
(.“ bluestone ”) to the pickle, or by leaving the vinegar in 
copper pans for some time so as to dissolve a portion of the 
metal. In relation to pickles, I must say that consumers 
are open to very great blame, for the too general rule with 
them is to buy those pickles which are of the deepest 
green, for no better reason, it would appear, than that they 
are considered prettier. It is quite time all such weak¬ 
nesses were dissipated, and I hold that he who chooses to 
buy girkins where he can get them greenest is of the same 
intellectual tint personally, and, whenever he purchases a 
pickle, deserves also to get into one. For various speci¬ 
mens, and much valuable information on this subject, I 
am indebted to Messrs. Crosse and Blackwell, who cer¬ 
tainly evince a great desire to deal fairly with the public 
—if the public will only allow them to do so, and not per¬ 
sist in asking for green pickles, bright yellow mustard, 
and intensely red cayenne pepper ; I can conscientiously 
affirm that these dangerous articles cannot now be pur¬ 
chased in Soho Square. 

I have here a bottle of pure pickles, and here an adul¬ 
terated sample; the difference in tint, you see, is very 
apparent, and if I add'to both a little solution of ammonia, 
the presence of a large quantity of copper in the one case, 
and its entire absence in the other, will be speedily shown. 
The properties of dissolved copper, as an active poison 
and powerful irritant, are very generally known ; it is a 
great pity that people will not think of them a little 
oftener than they do. According to my calculation, about 
91 per cent, of the pickles sold in London are more or 
less adulterated, and in Liverpool the proportion is often 
greater still. 

I have now to exhibit what might justly be considered 
a very great curiosity—one, too, which it is probable /that 
not many of those present have ever seen before-—I refer 
to this specimen of genuine mustard, kindly procured by a 
friend, specially for me. Even this, however, is not abso¬ 
lutely pure, for the microscope detects traces of wheat- 
flour in the sample—looking rather as if the mill which 
ground it had indulged in bad habits so long that they 
could never be entirely eradicated. The chief adulterants 
of mustard are plaster of Paris, chalk, clay, quick-lime, 
'various flours and starches, cayenne and other peppers, 
annatto, turmeric, gamboge, and chromate of lead, all of 
which come in also for making “ground ginger.” I 
once bought a sample of mustard so largely adulterated 
with fresh plaster of Paris, that when mixed with water 
it “set ” into a solid cake in the course of a few minutes. 

I will mix a little of my genuine sample here and also 
some bought in a packet, which I know to be adulterated 
with flour and other matters. You will observe that the 
addition of ammonia causes no change in the good 
sample, while the adulterated is altered in colour to a 
reddish brown, thus proving the presence of turmeric. 
Ginger is falsified so much in the same manner that I 
need not again refer to it. Ginger is seldom to be met 
with pure, mustard never. The microscope furnishes the 
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only reliable method of testing for flours and starches, in 
ground spices and condiments. 

Turmeric is a usual and legitimate component of currie 
powder, which I am told cannot be made without it—a 
broad assertion I am greatly inclined to doubt. It is 
greatly falsified with various injurious and poisonous 
yellow colours, and as currie may contain almost every 
conceivable abomination, under cover of “ peculiarity of 
the original recipe,” I do not see how its adulteration can 
be prevented unless by the adoption of standard recipes. 
The specimen of currie powder on, the table is quite free 
from all injurious admixture. 

The adulterations of pepper present a few points of 
interest, so they must not pass quite unnoticed, for in addi¬ 
tion to the usual flours, meals, &c., we find lamp-black, 
black-lead, coal ashes, and even road dust in some 
samples. In New Orleans, Philadelphia, Liverpool, and 
occasionally in this metropolis, a “pepper” is sold con¬ 
sisting of old ships or dogs’ biscuits (such as those upon 
the table, but in a considerably worse condition) ; first 
soaked in an infusion of capsicums, then dried and ground 
finely with a little lime, and any other little additions in 
the way of colouring matter that might be required. 
This 'would be “ nice and strong ”—anyhow, “ almost too 
genuine,” as I have heard some people say in their 
innocence, when commenting upon a sample more than 
usually adulterated. 

Mace and nutmegs are chiefly adulterated, with damaged 
and inferior specimens, and occasionally a portion of the 
aromatic oil is extracted before they are sold, thus dimi¬ 
nishing their intrinsic value. According to Chevallier,7 
nutmegs are frequently adulterated -with worm-eaten 
varieties, the apertures being filled up with a paste made 
of nutmeg powder, flour, and oil; the same composition 
is-used to form imitation nutmegs. In the United States 
wooden nutmegs are now and then sold along with the 
purchaser. 

Somewhat similar remarks will apply to cinnamon, 
cloves, cassia, and pimento; the first, however, is, I 
believe, imitated, but inferior and spent varieties of all are 
used as adulterants. Microscopical examination shows 
when the samples have been previously boiled, as the 
granules are then much altered in appearance and aug¬ 
mented in size. With ground spices, of course, adultera¬ 
tion fiomishes vigorously to an average of about 60 per 
cent, in the larger towns of Britain, and a still higher 
figure in country villages. 

For an illustrative, collection of genuine spices, I am 
beholden to Messrs. Travers and Sons, of St. Swithin’s 
Lane; the specimens are now before you : I have here a 
pure sample of cayenne pepper, and also one adulterated 
with, among other things, red-lead; by sprinkling some 
of each upon the surface of some water they are readily 
distinguished, as the mineral poison will sink to the bottom 
whenever it is present. 

The preservation of food-substances, is a subject of no 
little importance, upon which a dozen papers might be 
written without fear of exhausting it; I can therefore only 
select a point or two here and there, for discussion to-night. 
Preserved fruits and vegetables are greatly sophisticated, a 
fact the more to be regretted, because it is evident the 
guilty parties must be the original manufacturers—not 
the retail tradesmen. The observations concerning 
green pickles may be wholly applied to green pre¬ 
serves. Yarious colouring matters are employed in 
preparing the other varieties, but these are seldom 
of a deleterious nature, as body colours are quite 
inadmissible. Gamboge, however, is a favourite addition 
for inferior marmalades; it requires to be carefully 
distinguished from turmeric, which it somewhat resembles; 
in testing for either colouring matter in preserves, strong 
alcohol should be used as the solvent. 

7 “ Dictionnaires des Alterations et Falsifications des Substances 
Alimentaires.” 
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Specimens of various bottled fruits, of Messrs. Crosse 
and Blackwell’s manufacture are on the table ; they are 
prepared by a process as simple as it is efficient; the 
carefully-picked fruit, with the addition of a small 
quantity of water, is introduced into wide-mouthed’bottles, 
which are placed up to their necks in large cisterns, or 
water-baths, heated to a temptrature of 200°, where they 
remain for about 24 hours ; they are then taken out and 
stowed away in cellars until required. Some kinds of 
vegetables, such as green peas, are treated in a similar 
manner, cylindrical tin cases being substituted for bottles. 
I learn from an inspection of the works of the firm in question 
that no less than 9370 tins of green peas were sealed at 
their works in i860, while of the fruits 51,000 dozen 
bottles, and of preserves, or, as they are more popularly 
called, jams, nearly 250 tons were prepared within the 
same year. I merely mention these statistics to show that 
if I describe any process or practice of Messrs. Crosse and 
Blackwell, I quote from no mean authority. 

A point here occurs to me that is, I consider, too im¬ 
portant to omit. There are a great number of varieties of 
tropical and other fruits which are seldom seen in this 
country, owing to the very great difficulty of transporting 
them safely ; if, however, they were carefully suspended 
in metallic cases of peculiar construction, provided either 
with small tubes containing phosphorus or an alkaline 
solution of pyrogallic acid, or else with fragments of char¬ 
coal soaked in chloroform, I am fully convinced that the 
form, colour, and flavour of the banana, mango, mangosteen, 
alligator pear, plantain, and many other luscious and 
delicious fruits, might be known in this country, almost 
as perfectly as in their own. 

Fruit and wine essences and syrups next claim our atten¬ 
tion : in this department, a variety of sophistications are 
apparent, as the result of careless manipulation, the Use 
of impure sugars and of a host of injurious colouring 
matters, or flavouring principles. Thus the liquid generally 
known as fusel-oil has a colour and flavour of a very dis¬ 
agreeable kind, and in many cases acts injuriously on the 
animal economys but treated with various chemical re¬ 
agents, it at once becomes the source of several fruit ethers 
or flowering essences. Treated with bichromate of potassa 
and sulphuric acid, it yields by distilling the mixture, a 
volatile fluid, the valerianate of amyle, which is employed 
by confectioners as an essence of apples. The acetate of 
amyle, better known as essence of jargonelle pears, is the 
result of the distillation of fusel-oil with acetate of potassa 
and sulphuric acid. Melon-essence (coccinate of ethyle) is 
also artificially prepared from ordinary, or wine ethers; 
cocoa-nut-oil, the essence of quinces (pelargonic ether) by 
distilling together oil of rue and nitric acid, and that of 
pine-apples (butyrate of ethyle) by saponifying butter and 
distilling the resulting soap with sulphuric acid and 
alcohol. Benzole, too, under the influence of concen¬ 
trated nitric acid, yields a very good imitation, in point of 
flavour, of essence of almonds, and, accordingly, is 
largely employed for the purpose. All these artificial 
essences, and a great many others, would probably effect 
their intended object much better than the natural ones, 
if due care were exercised in their preparation, which, 
unfortunately, is not very often the case ; we are, as yet, 
greatly in the dark upon the subject, which presents a 
wide field for future investigation. Many of the compound 
ethers, I believe to be injurious to health, even in small 
quantities ; fusel-oil, for instance, a very common im¬ 
purity in essences, wines, and spirits, seems to have a 
powerfully narcotic effect upon some people, producing 
headache, nausea, and a tendency to vomit; while with 
others it is apparently harmless. 

Sugar shall be our next article of food,—a rather pro¬ 
minent one, if we consider the quantity annually consumed 

8 The real properties of fusel-oil, or “potato-spirit” in this respect 
are as yet but very imperfectly known. 

in the United Kingdom, which, in 1859, amounted to no 
less than 8,641,927 cvvt. of the raw variety, or about 32^ lbs. 
per head of the population ; and of refined sugar and 
sugar candy, 242,379 cwt., or, between 13 and 14 ounces 
per head. 

Kaw, moist, or brown sugar, as imported, is much con¬ 
taminated with dust, fragments of cane, molasses, and 
some minute insects of the ac't.ri genus,—the acarus sacchari 
of Ilassall, to whom the honour of their first discovery is 
due. Retail grocers, however, add to their sugars, for 
purposes of adulteration, inferior kinds, fine sand, sawdust, 
salt, water, flour, potato, and other starches. The best 
way of examining a sample of brown sugar is, in my 
opinion, to determine, in the first place, the per-centage 
of moisture, by carefully drying, at a temperature not 
exceeding 120°, a known weight of the sugar; the loss sus¬ 
tained will give the water contained in the same. The 
dried powder should then be-placed upon a filter, and 
washed with cold distilled water until the washings are 
no longer perceptibly sweet, when the albuminous matters, 
if present, may be precipitated by boiling the solution.9 

The insoluble matter, together with the filter, may now 
be dried and weighed, after which the starch granules, if 
any be present, can be recognised under the microscope 
with great facility ; also acari and sporules of fungi, when 
they occur. Crystallised sugar is much more wholesome, 
and also economical variety, especially that made by the 
centrifugal process, as it is nearly always tolerably free 
from imported impurities. It is, however, constantly 
adulterated with the inferior kinds, so that purchasers 
should be particular in their selection. Loaf sugar may 
contain a few of the ordinary impurities, if not carefully 
and thoroughly refined ; also traces of pipe-clay, albumen, 
&c. Broken lump sugar has been adulterated with frag¬ 
ments of white marble, but this is, of course, quite excep¬ 
tional. 

It is greatly to be regretted that the sale of the impure 
browm sugars of commerce should be permitted at all, as the 
amount of injury their use inflicts upon the public health 
can be by no means slight. I hold, therefore, that remedial 
measures are urgently needed here. The common practice 
of selecting the very coarsest and darkest coloured sugars 
(popularly known as foots) for the preparation of cakes, pud¬ 
dings, &c., is one which I cannot to strongly reprehend; if 
it be required to “make a cake look rich”—the usual 
pretext—why not employ a pure vrhite sugar for the purpose 
of sweetening, and supply the place of the deficient dirt 
and colouring matter by a little wholesome burnt sugar, 
which will answer a great deal better. As to the finance 
part of the question—a delicate point with housekeepers 
—it will always be found cheaper to employ a fine white, 
or at least a light-coloured sugar, than to use a dark 
brown variety of a lower price. 

The uses of sugar as a preservative agent are well 
known, and in the department of confectionary proper it 
holds the first place-. Unluckily we insist upon having 
our bon-bons and conserves made, not only to please the 
palate, but also to attract the eye; thus has been called 
into existence the most universal and pernicious system of 
adulteration with which we are acquainted. It is easy to 
understand that in this department very large profits are 
to be made, if, as a rule, as much China clay, plaster of 
Paris, and flour, as possible are added to the various 
saccharine abominations manufactured, which are then 
ornamented with a variety of poisonous colours, and 
flavoured with some crude essence, to conceal more 
effectually their intrinsic inferiority. We will take the 
simple diluent adulterants first; the readiest methods of 
testing for these have already been given when speaking 
of the adulterations of bread, and therefore need not be 
repeated here. In all cases the suspected bon-bon, sugar- 

9 These may, of course, be dried, and the weight ascertained if 
desirable. 
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plum, or other article should he immersed for some time 
in distilled water, when the insoluble matter is then pre¬ 
sented in a convenient form for examination. In some 
instances it may be found desirable to burn away all 
the organic matters, thus leaving the ash alone for 
analysis. Next, proceeding to the colouring ingredients, 
it should be carefully noted whether these are soluble or 
not in the water, alcohol, or ether; if only one tint is ap¬ 
parent the entire substance of the article may be taken for 
experiment, if several they must be carefully separated by 
means of a small sharp knife. I have condensed in a Table 
some general information relating to the chief colour¬ 
ing matters used for purposes of (what might be 
called) ornamental adulteration, amounting to up¬ 
wards of sixty in number, of which twelve or thirteen 
are active and powerful poisons—a like number 
are harmless, except in special cases of disease or 
morbid debility—while the remainder are either more 
or less injurious to health, or we know too little about 
their effects upon the animal economy to venture a 
decided opinion either way. I beg here to record that 
my friend Dr. Benjamin W. Richardson has kindly 
brought his large experience to my assistance in this 
section of the subject, and that to him my best thanks are 
due, and are most gratefully proffered. Some pure con¬ 
fectionary of Messrs. Hill and Jones’s manufacture is on 
the table before you. 

It would absorb too much of our time to-night 
to narrate at length the method of testing for each 
colour, so — with some reluctance — I dismiss those 
points in a very few words. If a colour be soluble in 
water, it is far less likely to be an injurious mineral pig¬ 
ment than if it remain undissolved ; it should be remem¬ 
bered, too, that alkalies will deepen into purples most of 
the animal and vegetable red colours, while acids will 
heighten them, and increase their brilliancy. Indigo may 
be recognised by mixing it with plaster of Paris, drying 
the cake thus formed, and cautiously heating the same in 
a glass tube until the indigo (if present) sublimes in 
minute crystals. Blue litmus is changed to red by addi¬ 
tion of an acid, ammonia or any alkali restoring the original 
tint ; by this latter addition the colour of Prussian blue 
is destroyed. The greens derived from copper or arsenic 
are readily detected by the various well-known tests for 
these metals, while the red and yellow lead colours are 
quickly identified by their deportment with sulphide of 
ammonium, which turns them black. Specimens of 
coloured confectionary are so familiar to the eye of almost 
every person, that I have considered it unnecessary to 
exhibit many to-night—shop-windows furnish examples 
without number daily. 

Reverting for a time to the Animal Kingdom, we have 
there still four articles which claim our attention, viz., 
milk, butter, cheese, and lard. The two first are rarely to 
be met with pure in this metropolis, for the simple reason 
that they are very easily adulterated. 

Water is the usual adulterant of milk, as the dairyman 
who has only 40 gallons of pure milk at his disposal, 
while he requires 50 or 60, finds the “ cow with the iron 
tail” ever ready to aid him in making up the deficiency. 
I have myself found the quantity of extraneous water in 
London milk to vary from about 8 to 61 per cent., while 
out of 100 promiscuous samples, from all parts of this city, 
I believe the number, more or less adulterated, in one way 
or another, would be about 74. Large additions of water 
not only impart a bluish tint to milk, but also decrease its 
specific gravity ; some yellow colouring matter is therefore 
added, generally annatto, turmeric, or gamboge ; and the 
liquid may be thickened with various starches, mucilage, 
or, rarely, with the brains of some animal. This latter is 
best detected by the microscope. Starch is shown to be 
present if the milk, after separating the curd, give a blue 
colour with tincture of iodine. Improper feeding and 
housing of the cows, too, are fruitful sources of bad milk, 

which, when.derived from diseased animals, certainly is 
injurious. Caution must always be exercised in deter¬ 
mining the density of milk, as cream will diminish this 
very powerfully. The lactoscope of M. Donne is useful 
in determining the richness of milk; but a simpler, and 
perhaps a better instrument, was described some time 
since in the Dublin Medical Press, consisting of a thin, 
hollow wedge of glass, graduated on one side, into, which 
milk can be introduced, and its opacity discovered by 
ascertaining at what thickness of the wedge the gradua¬ 
tions can no longer be seen through. The instrument has 
also been described in the Chemical News. 

(To be continued.) 

MANCHESTER 

LITERARY AND PHILOSOPHICAL SOCIETY. 

Quarterly Meeting, January 22, 1861. 

Dr. J. P. Joule, President, in the Chair. 

The following gentlemen were duly elected as honorary 
members :—Wilhelm Haidinger, Director-General of the 
I. R. Geological Institute, Vienna, and Professor James 
Joseph Sylvester, M.A., E.R.S. 

As corresponding members :—Professor George Buck- 
land, of University College, Toronto, and Professor Joseph 
Henry, Secretary of the Smithsonian Institute. 

As ordinary members :—William Henry Eisher, Rev. 
Thomas Buckley, M.A., Simon Pincoffs, Rev. G. PI. 
Greville Anson, M.A., Professor R. B. Clifton, .B.A., 
John Shae Perring, William Radford, Thomas Alcock, 
M.D., Charles O’Neill, George Parr, jun., John Curtis, 
James Bottomley, and Francis Preston. 

The new rules were submitted by the Council. 
It was moved by Mr. Binney, seconded by Mr. Maclure, 

and resolved ;— 
“ That the rules proposed by the Council be adopted in 

place of those hitherto in force.” 

MICROSCOPICAL SECTION. 

January 21, 1861. 

Letters were read by the Secretary from Professor 
Huxley and from Mr. W. K. Parker, respecting Soundings. 

Mr. IIeys, of Hazel Grove, read a paper “ On the 
Kaloscope,” his newly-invented instrument for the use of 
coloured light in the examination of objects under the 
microscope. This the author effects by two sets, of four 
discs each, of differently-coloured glass, two and a-half 
inches in diameter, mounted on a stand twelve inches 
high, one set of which is placed between the light and the 
bull’s-eye condenser, and the other between the light and 
the mirror, underneath the stage, each disc having an 
independent motion, so that the light can be transmitted 
through one or more of both sets at the same time, when 
the object appears of the colours refracted and reflected 
through the discs. One of the important uses of the 
instrument is the protection of the eye from injury occa¬ 
sioned by the use of common artificial light. Many 
objects which do not polarise, by the kaloscope are made 
to disclose the beauties of polarised light; for instance, 
the anthers of the mallow, with their pollen, when viewed 
by means of red light below the stage, and, at the same 
time, green light (the complementary colour) through the 
condenser, appear of a beautiful green colour on a red or 
crimson ground. The author observes that some objects, 
viewed by means of the kaloscope, appear in such relief 
that they might be supposed to be seen through a stereo¬ 
scope ; these are anthers, jointed hairs, oil-glands, and 
vegetable sections in general. The calyx of the moss-rose 
is alluded to, under ordinary illumination, as a mere 
entanglement of fibres with dark beads ; but by this 
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method it is transformed into a stereoscopic branch, with 
glittering glands at its extremities. Sections of wood, 
spines of ecchini, &c., will be found as beautiful as with 
the polariscope ; but, by another arrangement, details are 
brought out not observable with the latter instrument. A 
black surface being placed below the stage, coloured light 
is thrown very obliquely from the mirror, and the comple¬ 
mentary colour through the condenser; hairs on the edges 
of leaves, petals, and filaments of Stamens, &c., then 
appear, illuminated by the light of the condenser, of one 
colour, and fringed with the opposite colour on an intensely 
black ground. The author gives a list of the botanical 
names of objects advantageously illuminated by this 
method. A single coloured disc may be also used to 
advantage with white light from the bull’s-eye lens. 
Details of structure are observable by means of this 
instrument, which, the author observed, are inconspicuous 
without its aid, and thinks that its efficacy in connection 
with such a variety of purposes cannot fail to render it of 
value to the scientific observer. • . 

The reading of the paper gave much satisfaction to the 
members of the Section, and it was resolved to communi¬ 
cate the same to the Society, 'with a recommendation that 
it should be printed in extenso in its “Memoirs.” 

The Secretary read a paper “ On Preparing Objects 
found in Soundingsand described Mr. Dale’s process for 
disposing of the tallow by means of highly-rectified 
benzole, which is most effectual. The benzole,—called 
benzine by French chemists,—being recovered, to be used 
again as fast as required for a dozen filters, each with its 
specimen in process at the same time, with only trifling 
loss from evaporation. 

This paper, and one by Mr. Dancer, on the same subject, 
were ordered to be printed by the Section, for circulation 
amongst its members. 

Mr. Brothers presented to the Section a very old 
microscope, date unknown. He also exhibited the 
actinophris Eichornii, melicerta, sea-weed with lipraria, &c. 

Mr. FIardman, of Davyhulme, presented three mounted 
specimens of the wireworm, and a number of dissecting- 
needles for the use of the members. He also exhibited a 
mounted fly, one of the Panorpidce, which, he states, feeds 
upon leaf-rolling caterpillars. The proboscis and feet of 
the insect are peculiarly adapted for dragging its victims 
from their concealment and holding them whilst extracting 
their juices, the feet being provided with combs similar to 
those of the spider. 

Mr. R. D. Darbyshire presented a quantity of mud, 
&c., from the washings of shells from the raised sea- 
bottoms at Uddevalla, in Sweden. 

Mr. Dancer exhibited a new three-inch object-glass, 
with a large and flat field of view ; also specimens of gold 
quartz from Wales, large curculia, and other objects. 

Mr. Wnalley exhibited some specimens of injections 
obtained from Germany, which were considered the best 
yet exhibited. 

Mr. Latham exhibited various specimens of sand and 
mud from the East Indies, portions of which were distri¬ 
buted amongst the members. 

ROYAL DUBLIN SOCIETY. 

Monday, January 21, 1861. 

The llev. Professor Galbraith, F.S.C.D., in the Chair. 

Mr. David Moore, Curator of the Dublin Botanical 
Gardens, read an Account of a Botanical and Horticultural 
Tour made by him through portions of Germany, Holland, 
and Belgium, in the autumn of i860. 

The Rev. Professor Haughton brought under the notice 
of the meeting a Catalogue of a Geological and Geogra¬ 
phical Collection of Minerals from Greenland, from Cape 
Farewell to Baffin’s Bay, written by Sir Charles Giesecke, 

formerly Professor of Mineralogy to the Royal Dublin 
Society. The value of this topographical catalogue can 
hardly be over-estimated. It contains a detailed account 
of 356 minerals from 219 localities,, Mr. Haughton said 
that he had been unable to find a map of Greenland con¬ 
taining the names mentioned in this valuable catalogue, 
which were all in the Esquimaux language, but he hoped 
to be able to determine the localities through the kindness 
of Sir Leopold McClintock, and to publish a detailed map 
with the catalogue of Giesecke. The minerals of Green¬ 
land, he said, were unique, and a detailed list of them, 
with a map, compiled by so competent an authority as Sir 
Charles Giesecke, would, form a most valuable addition to 
science. He (Mr. Haughton) regretted that the Royal 
Dublin Society had not performed this duty during the 
lifetime of their distinguished Professor of Mineralogy. 

The Rev. Professor Haughton also read a paper on the 
Composition of a Leek-gum Feldspar from Greenland in 
the collection of the Society. It consisted of silica, 
alumina, sesquioxide of iron, lime, magnesia, soda, and 
potash, in the following quantities — 

Silica ..... 64*40 
Alumina . . . . . 18*96 
Sesquioxide of iron . . . 1*04 
Lime...... 0*45 
Magnesia . . . . .0*14 
Soda. ..... 2*35 
Potash ..... 13*07 

100*41 

This mineral had, therefore, the general formula,— 

M203. 3 Si03 + M 3. Si03. 

CORRESPONDENCE. 

Effect of Oxalate of Ammonia upon the Precipitation of 
Prussian Blue. 

To the Editor of the Chemical News. 

Sir,—On repeating the experiment of Professor Arnandon 
on the influence of oxalate of ammonia in modifying the 
action of prussiate of potash on a salt of peroxide of iron, 
by which the precipitation of Prussian blue is prevented, 
I found that not only was this the case, but also that if 
the Prussian blue were first precipitated, the addition of 
oxalate of ammonia caused it to re-dissolve. I therefore 
prepared a quantity of Prussian blue, which was well 
washed by decantation, and afterwards on a filter. A 
saturated solution of oxalate of ammonia dissolved a con¬ 
siderable quantity of it by the aid of heat, and yielded a 
clear greenish-blue solution. On being evaporated and 
set aside, numerous crystals of oxalate of ammonia were 
formed, but at the same time, at the edges of the solution, 
were minute dark blue crystals, of which a larger quantity 
was obtained by evaporating the mother liquor. They 
were quite soluble in water, and the addition of a drop of 
acid caused a copious precipitate of Prussian blue. The 
quantity I obtained * altogether, however, was not large 
enough to enable me to experiment further upon it, but I 
am preparing the solution on a larger scale for that 
purpose.—I am, &c. A. Duncan, Jun. 

Dalmarnock Print Works, Bridgeton, Glasgow. 

Chemical Notices from Foreign Sources. 

1. mineral chemistry. 

Crystalline Form of Chloride of Potassium.—• 

Mr. J. M. Maisch (American Journal of Pharmacy, 
vol. xxxii. p. 521) evaporated a perfectly neutral solution of 
chloride of potassium under the boiling point, and found 
that it crystallised in perfect cubes. As soon as 
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these began to grow together he decanted the mother 
liquor and continued the evaporation at a summer heat. 
He now obtained four-sided prisms. The liquid drained 
from these was set aside, and the salt was then found to 
crystallise in irregular pyramids, composed of numerous 
small crystals. This experiment was repeated several 
times with precisely the same results, and in no case did 
the author obtain the octohedions said to be deposited 
from alkaline solutions. He thinks, therefore that chloride 
of potassium must be regarded as dimorphous in two 
different systems. 

Parantoi’pliism of the Chlorides of Potassium 

and Ammonium.—A solution of chloride of ammonium, 
says the same author {Ibid. p. 522), when evaporated, 
yields feathery crystals which on close examination prove 
to be composed of small cubes. When the salt is sub¬ 
limed, a fibrous mass is obtained which has a crystalline 
structure, though perfect crystals cannot be separated. 
The author thinks that the fibres must be considered as 
four-sided prisms. The prismatic chloride of potassium 
behaves in a somewhat similar manner. When heated, the 
prisms split chiefly lengthways, just as the fibrous crystals 
of chloride of ammonium do under the pestle. Both 
chlorides may, therefore, according to Mr. Maisch, be 
regarded as dimorphous, each crystallising in the regular 
and rectangular system, and isomorphous in both forms. 

Crystallised Pliospliates and Arseni ates.— 

M. Debray {Comptes-Rendus, t. lii. p. 44) has continued 
the investigations, some account of which our readers 
will find in the Chemical News, Yol. i. p. 203. In 
addition to the facts there mentioned, the author now 
mentions that water exerts a decomposing action on 
phosphates which tend to change them into more basic 
compounds. Thus the phosphates of manganese 2MnO 
P05 7HO obtained at 70° C. when heated in water to ioo° 
splits up into a phosphate with 3 equivalents of manganese 
and into a soluble phosphate MnO P05 2HO. Sometimes 
water removes phosphoric acid only from the salt. This 
happens with the phosphate of copper 3CUO P05 3HO and 
the arseniate of copper 3Cu0As 053H0 which at a 
sufficiently high temperature yield crystallised Libethenite 
4Cu0P05H0 and Olivenite 3Cu0As05H0, the liquid 
in which they have crystallised becoming acid. Solutions 
of salts of copper assist, these transformations. The 
phosphate of lime 2CaO P05 HO, the corresponding 
arseniate of lime and phosphate of lead 2PbO P05 HO are 
not altered by water alone at any temperature ; but in the 
presence of chloride of the same base, and at a tempera¬ 
ture of 250° C. they are changed into chlorophosphates. 
In this way the author says he has obtained apatite and a 
corresponding arsenic and lead compound. Chloro¬ 
phosphates cannot be procured with the phosphates of 
manganese and magnesia. In the original memoir the 
author describes a large number of phosphates, a list of 
which will be found in the place we have indicated. 

II. ORGANIC CHEMISTRY. 

Sacclaarisie Matter iat Acid JFrnits.—At first, 
says M. Buignet (Comptes-Rendus, t. li. p. 894), this is 
cane-sugar, C12HuOu. As the fruit ripens it changes 
into the “inverted” sugar, C12H12013. When quite ripe, 
some fruits (grapes, currants, and figs) have nothing but 
the inverted sugar, while others (apricots, peaches, apples, 
pears, &c.) contain a mixture of the two sugars, in various 
proportions. It is difficult to separate the two sugars, but 
the process suggested by Peligot answers the best for 
isolating the cane-sugar. It consists in forming a saccha- 
r.ate of lime, which is separated by boiling, and then 
decomposed by carbonic acid. The author could not find 
starch in the green fruits, and, therefore, does not regard 
it as the source of the sugar. He found, however, a 
peculiar principle, which formed a colourless compound 
with iodine. It seems allied to tannin by many of its 

properties, and can be separated from the juice of a green 
fruit by adding iodine until a precipitate is formed. This 
precipitate is collected and carefully washed, and then it 
can be shown that, under the influence of dilute acids, 
and at a proper temperature, sugar will be produced. In 
green bananas both starch and tannin are found, but as 
the fruit ripens the quantity of each diminishes, and when 
perfectly ripe not a trace of either is discoverable. The 
sugar found in their places is cane-sugar. A curious fact 
pointed out by the author is, that while cane-sugar is 
produced in bananas which ripen on the trees, it is the 
inverted sugar which is formed when they ripen after 
having been detached from the trees. 

ANSWERS TO CORRESPONDENTS. 

*** In publishing letters from our Qprrespondents we do not thereby 
adopt the views of the writers. Our intention to give both sides of a 
question will frequently oblige us to publish opinions with which we 
do not agree. 

*** All Editorial Communications are to be addressedjto Mr. Crookes, 
and Advertisements and Business Communications to the Publishers, 
Griffin, Bohn & Co., at the Office, 10, Stationers’ Hall Court, 
London, E.C, 

Yol. II. of the Chemical News, containing a copious Index, is now 
ready, price izs., by post, 12s. 8d., haaidsomely bound in cloth, gold 
lettered. The cases for binding may be obtained at our Office, price 
is. 6d. Subscribers may have their copies bound for zs. if sent to 
our Office, or, if accompanied by a cloth case, for 6d. A few copies of 
Vol. I. can still be had, price 10s. 6d., by post 11s. 2d. Vol. III. com¬ 
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B. S.— We think that Fresenius’ Quantitative and Qualitative 
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A Young Manufacturing Chemist.—Heat about 8 grains of the finely' 
pulverised mineral with six times its weight of a mixture of pure 
nitre and carbonate of soda in equal proportions. Heat in a porcelain 
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usual means. 
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you an answer in a week or two. 
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Numerical delations bctiecen Equivalents,1 
by M. Carey Lea. 

In papers on this subject, published in the January and 
May Numbers of this Journal for i860,2 I endeavoured 
to show that a large number of so-called elements could 
be arranged in seriated groups, the members in each 
series differing from each other by a common quantity, 
in most cases the number 44, or one approximating to it. 
I endeavoured to show that not only were these groups 
natural groups, but that the chemical properties of the 
members of each group corresponded in many cases with 
their position in it. These observations seemed to favour 
the view at present gradually gaining ground, that those 
bodies which we have as yet failed to decompose, we 
have not proved to be elementary. 

An interesting and elaborate paper, by Gustav 
Tschermak, published in the “ Proceedings of the 
Academy of Science of Vienna,” and extracted, in an 
abridged form, in Knopp’s Centralblatt, July 4, i860, on 
the subject of the law of volumes of liquid chemical 
compounds, affords a support to the views above ex¬ 
pressed, from a new source. The author therein shows 
that many of the substances usually classed as elements 
comport themselves in the physical properties exhibited 
by their combinations as compound bodies, and that it is 
possible from these physical properties to determine, 
hypothetically, the number of “physical” or absolute 
atoms which he supposes to be contained in a chemical 
atom of such body or pseudo-element. He endeavours 
to show that it is possible to calculate the specific gravity 
of a liquid from its atomic weight and the number of 
simple (chemical) atoms in its compound molecule, as 
data, but that the results lead to the immediate inference 
that each chemical atom contains, with few exceptions, 
several physical atoms. 

For particulars of his theory I must refer to the 
original paper, but some of his results are as follows:— 

If now we arrange the first six of these substances 
parallel series we shall find 

Atomic Physical 
weight. atoms. 

Sulphur . 3* 4 
Oxygen . 16 2 

Difference 16 2 

Chlorine. 3 5 ’ 5 4 
Fluorine. r9 2 

Difference i6'5 2 

Phosphorus 3i 4 
Nitrogen 14 2 

Difference 17 2 

Thus, a common difference in each case amounting 
16-17 corresponds with a difference of two of the physical 
atoms into which Tschermak divides the chemical atoms. 

If now we put O = 20, Cl = 2d, P = 2p, the 
approximate diflerence between S and O, Cl and F, &c. 
(16-17) = 2 A', the difference (48) between S and 
Se = A/r and the difference (44-45) between the terms 
of the nitrogen series = a, we can express the whole 
of three important series in terms of these six quantities, 
so that at one and the same time both the numerical 
value of the atomic weights and the number of 
Tschermak’sphysical atoms shall be correctly expressed. 

Symbols, At. weights. 
Physical 
atoms. 

A. Oxygen group • ___ • 

Oxygen . • 02 16 2 
Sulphur. • OoA'o 32 4 
Selenium . • o2a'2a" 80 5 
Tellurium • c* 

<! N
 

<f C* 
O

 128 6 

B. Chlorine group :— 

Fluorine • fi2 19 2 
Chlorine • fl '2 A 'o 35*5 4 
Bromine • iLaCa 80 5 
Iodine . • fl2 A (2 A 2 127 6 

Physical atoms 
to each 

chemical atom.3 

U = T 6) . . 2 
S (S = 32) . . 4 
F. . 2 
Cl . 4 
N. . 2 
P . • 4 
As ... • 5 
Sb . 6 

1 American Journal of Science and Arts, vol. xxx. 

2 See Chemical News, vol. i. p. 169. 

3 These numbers are taken from the table of mean numbers, p. 508 
f Centralblatt, [and are those subsequently used by the author for 

Tfb 
etermining the “ physical atomic weights ” = -. 

C. Nitrogen group :— 
Nitrogen . n2 
Phosphorus . n2 a'2 
Arsenic . . n2A'2A 
Antimony . n2 A '2 A 2 

I11 which table the number of radicals by which the 
chemical atom of each body is expressed corresponds 
with the number of Tschermak’s physical atoms, while 
their numerical value is equal to the atomic weight of 
the body. 

Thus, tellurium o2 A'2 A/72 would have two each of 
three radicals, in all six, agreeing with the number 
of physical atoms assigned to it, while their value 
2 x 8 + 2 x 8 + 2 x 48 = 128, at. wt. of tellurium. 

These observations of Tschermak, taken in connection 
with the numerical relations which exist between atomic 

14 2 

31 4 
75 5 

120*3 6 
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weights, give rise to very interesting results, and if the 
conclusions which he arrives at from his experiments 
should be confirmed, they cannot fail to exercise a very 
important influence on the progress of chemical science. 

On the Action of Oxygen on Aniline, by 
Professor C. F. Schonbein, of Basle. 

Aniline, for so many reasons one of the most remark¬ 
able organic compounds, possesses a special interest, on 
account of the peculiar relation in which it stands to the 
three modifications of oxygen. 

Action of UTeg’ative Wsygen,—A piece of white 
filtering-paper, moistened with colourless aniline, when 
introduced into strongly ozonised air, is coloured first 
brownish-red, then brown-red, rapidly passing into deep 
brown; and I may here remark that this rapid and 
powerful browning of the aniline is one of the most 
delicate reactions of ozone, and fully equals, in this 
respect, pyrogallic acid and hsematoxyline. The result 
of this oxidising action of 0 on aniline is a solid, deep 
brown substance, which is scarcely soluble in wTater, but 
is readily taken up by aniline itself, as well as by alcohol 
and ether, whereby the fluids are coloured deep brown. 

It is scarcely necessary to observe that aniline through 
which a stream of ozonised air is passed becomes rapidly 
coloured brown, in consequence of the production of the 
before-mentioned resinous body. It is, however, very 
probable that during the action of the ozone upon the 
aniline many other products of oxidation result which 
deserve investigation. For the information of anyone 
who may take this subject up, I may observe, that the 
brown, resinous body is destroyed by the prolonged 
action of ©, inasmuch as a piece of paper, moistened 
with aniline, if left long enough in an atmosphere 
powerfully ozonised, will be eventually bleached again, 
and then contains a substance which powerfully reddens 
litmus-paper, and which is probably oxalic acid. 

Combined 0 acts upon aniline like free 0 ; for we find 
that this substance is resinified at ordinary temperatures 
by all the ozonides, just as it becomes brown by the 
action of free 0, the ozonides, of course, losing their 0 
at the same time. This may be conveniently illustrated 
by placing in watch-glasses small quantities of the 
oxides of gold and silver, the binoxides of lead, manga¬ 
nese, &c., and pouring over them a few drops of aniline, 
which immediately becomes brown. If a solution of 
permanganic acid or permanganate of potash be shaken 
up with aniline, it gives immediately a deep brown preci¬ 
pitate, consisting of oxide of manganese and the brown 
resin, which latter may be extracted by alcohol. 

N04—according to my view, N02 + 2 0—is remarkable 
among the ozonides for the energy with which it acts 
upon aniline, and may be compared in this particular 
with ozone itself. If so small a quantity of N04 vapour 
as to be scarcely perceptible either to the sight or smell 
is introduced into a bottle, a piece of paper moistened 
with aniline will be coloured precisely as if ozone itself 
were present: and if a quantity sufficient to slightly 
colour the vessel be present, the paper becomes immedi¬ 
ately deep brown, with the production of white vapours, 
which surround the paper. 

It is well known that © is able to combine as such 
with Guaiacum resin, and to form an organic ozonide, 
which is coloured deep blue, and is soluble in alcohol. 
Aniline greedily abstracts 0 from this as from the 
inorganic ozonides, so that tincture of Giiaiacum, of the 
deepest blue, becomes instantly yellowish-brown when 
mixed with aniline. 

( Chemical News, 
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Action, of Positive ©xygren.—While, as I have 
shown, both free and combined 0 powerfully oxidises 
aniline, all the compounds containing © are quite inactive. 
Thus, for instance, HO + © may remain for days in 
contact with aniline without either the one becoming 
decomposed or the other resinified. Neither have 
KO + 2©, NoOo + ©, or BaO + © any action upon aniline, 
inasmuch as they leave it quite uncoloured. The so-called 
ozonised oil of turpentine contains its disposable oxygen 
in the © state, and is, therefore, an organic antozonide. 
As is the case with HO + ©, &c., so is this turpentine oil 
chemically inactive towards aniline, however much it may 
be laden with ©. The two fluids, when mixed, remain 
quite colourless, and no © is taken up by the aniline. 
These facts seem to me to prove beyond doubt, that 
positive oxygen behaves towards aniline precisely as it 
does towards pyrogallic acid,—that is, © produces no 
oxidising effect upon this substance, otherwise so greedy 
of oxygen. 

Action of Neutral Oxygren.—Neutral oxygen acts 
upon aniline apparently as such, as it is well known 
that aniline in contact with pure, or atmospheric oxygen 
becomes coloured and resinified, which is, without doubt, 
anoxidising'action. I find, however, that, cceterisparibus, 

this change occurs more rapidly under the influence of 
light than in darkness. 50 grammes of colourless 
aniline, shaken up in a pint bottle with atmospheric 
oxygen, appeared to be coloured a deep brown, after 
standing for four days in diffused light, while aniline, 
under otherwise perfectly similar circumstances, but 
kept in the dark, appeared to be very little changed. 

According to my observations, the resinification of 
aniline and the charging of oil of turpentine with ©, 
takes place in the presence of light very much faster than 
in the dark ; in fact, illuminated oxygen generally acts 
as ©, and produces oxidations which, in darkness, either 
do not take place at all, or, at most, very slowly. I am, 
therefore, inclined to assume that oxygen, as such, has 
no oxidising influence upon aniline. 

From these investigations, it is clear that facts are 
rapidly accumulating which tend to show that the 
chemical relation of oxygen to other bodies is intimately 
connected with its allotropic state ; and I have no doubt 
that the number of these facts will daily increase. Wo 
must, therefore, be prepared to modify, or entirely 
relinquish, our previous conceptions of “ chemical 
affinity.” I often feel that it is impossible to obtain a 
clear notion of, for example, the wTords, “ The affinity of 
oxygen for phosphorus,” &c., if we wish to express any¬ 
thing more than the mere fact. I must confess that the 
prime cause of chemical combination is still to me a deep 
mystery.—Journal fur Prakt. Chemie, bd. Ixxxi. p. 5. 

TECHNICAL CHEMISTRY. 

On Coal Gas, by the Rev. W. R. Bowditch. 

(Continued from page 84.) 

Coal-gas, quite free from sulphide of hydrogen, when 
passed through hot lime, blackens, lead-paper, showing- 
that masked and hitherto irremovable compounds have 
been so altered as to be easily removeable. The lime 
does not take up sulphide of hydrogen, but becomes 
gradually, yet very slowly, darkened by the deposition 
of tar and carbon from vapour of bisulphide of carbon. 
The reaction with previously dried slaked lime com¬ 
mences at 1080 F., and continues through the wdiole 
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range of temperature up to redness. At a red heat the I 
sulphur of the bisulphuret of carbon and other sulphur 
compounds unites with the lime and forms sulphide of 
calcium. Practically very high temperatures are useless, 
as the hydrocarbons of gas begin to he decomposed 
about the melting-point of lead, and to deposit their 
carbon upon the hot lime. Fortunately injurious tem¬ 
peratures are not required. I have frequently freed gas 
from every trace of sulphur, so that upon combustion no 
sulphurous acid was generated, by employing lime so 
heated as not to deposit any carbon, and removing the 
sulphuretted hydrogen evolved in the hot tube by ordi¬ 
nary hydrate of lime. 

The same gas passed through hot clay gradually 
darkens the clay by forming sulphide of iron, and, when 
the blackness has reached the end of the tube contain¬ 
ing the clay, lead-paper is blackened by the passing gas. 
The clay treated with an acid evolves sulphide of hydro¬ 
gen. Carbonic acid is evolved in both cases. It is thus 
proved that bisulphide of carbon, iii the presence of 
hydrogen passing over hot hydrate of lime, is decom¬ 
posed, and that its sulphur becomes united to hydrogen. 
Coal-gas always contains a considerable quantity of 
hydrogen, so that, if it contain vapour of bisulphide of 
carbon, the process I have the honour to describe will 
effect its removal. The same process will break up the 
impure naphthalin compound and convert its sulphur into 
sulphide of hydrogen; and the employment of clay in 
the ordinary purifiers, before the gas passes through the 
hot ones, will so arrange the elements of certain other 
sulphur compounds as to enable the manufacturer to 
remove their sulphur as sulphide of hydrogen. Sulpho- 
cyanide of ammonium is decomposed by the heated lime, 
and its sulphur is liberated as sulphide of hydrogen. 
The only requisite for complete success was that no 
injury should be done to the light-giving materials of 
gas while removing the impurities. I have passed the 
principal illuminating constituents of coal-gas through 
the hot lime and clay, and find that they are not injured. 
The temperature which suffices for purification is not 
high enough for injury. The photometer shows that 
coal-gas is not injured. 

The quantity of tar in gas as supplied to consumers, 
and the evil of its presence as a source of sulphur, are 
not considered as, I think, they deserve to be. It is 
exceedingly rare to find gas free from tar, and I never 
yet met with tar which did not contain both nitrogen 
and sulphur, Part of this tar is combined with ammo¬ 
nia in some manner, and may be obtained by passing 
gas through a bottle containing pebbles moistened with 
hydrochloric acid. Part is united to naphthalin, as I 
have already mentioned; part is united to benzole 
vapour, and part to other hydrocarbon vapours, such as 
paraffin, if two instances within my own knowledge be 
sufficient to justify a statement in reference to gas in 
general. In one instance I passed gas through a metal 
vessel filled with a number of wire-gauze diaphragms 
and kept below 320 F. Some cakes of solid paraffin 
were found floating upon the water which had been 
placed in the vessel before commencing the experiment, 
and a mixture of tarry oils which had deposited the 
paraffin. In another instance, an old gas-holder was 
about to be replaced by a new one, and on the water of 
the tank in which the old gas-holder had worked, there 
was found upwards of a thousand gallons of a dark- 
coloured fluid. All but two carboys were sold to a tar 
distiller. These two carboys were left exposed to the 
air without corks for some time, and when the manager 
of the gas-works went to get me some of the fluid for 

examination, he found that the whole contents had 
evaporated. I had previously, however, obtained about 
half-an-ounce of the mixture. It contained paraffin, 
naphthalin, and the oils which accompany paraffin. 
Nearly a fifth of its weight of solid pitch was obtained 
by distilling off the hydrocarbons. A quantitj'- of sul¬ 
phide of hydrogen and ammonia were evolved during 
the distillation, and some of the most stinking com¬ 
pounds I ever met with produced from coal. From 
these two instances it is clear that some, or perhaps all, 
of the volatile hydrocarbons in gas possess the power of 
upholding tar with them in their vapours; and it is 
proved that this tar is no inconsiderable source of the 
sulphurous acid produced by the combustion of gas as 
at present purified. I have obtained tar containing 
sulphur from every specimen of commercial benzole I 
have examined ; and as this will evaporate at common 
temperatures without leaving a residue, we are justified 
in the presumption that tar thus united to benzole exists 
in gas. 

The best method of showing the tar in gas is to pass 
it through or over well-purified coal-oil, and subse¬ 
quently through a good condensing arrangement. I 
have known colourless coal-oil become of a dark maho¬ 
gany colour, and have separated sulphuretted hydrogen, 
ammonia, and solid pitch by distillation. 

PROCEEDINGS OP SOCIETIES. 

ROYAL INSTITUTION OF GREAT BRITAIN. 

A Course of Ten Lectures on Inorganic Chemistry, by Dr. 
Edward Frankland, F.R.S., Lecturer on Chemistry at 
St. Bartholomew’s Hospital. 

Lecture I. 

Chemical Affinity—Mode of its Action—Distinction from 
Other Powers of Matter. 

I cannot commence the present course of lectures without 
a word of apology to a considerable proportion of my 
hearers on account of the verv elementarv character 
which I shall find it necessary to give to the first 
lectures of the course. It seems to me that one of the 
objects of such a course as this is to afford to beginners in 
chemistry an opportunity of making themselves acquainted 
with the fundamental and elementary principles of that 
science, so that they may be able, without difficulty and 
with pleasure to themselves, to listen to the discourses 
upon the higher phenomena and recent discoveries of 
science which peculiarly characterise this Institution. 
I trust, therefore, I may claim the kind indulgence of a 
considerable proportion of my more instructed audience, 
whilst, in the first few lectures, I treat of those very 
elementary matters with which some of you are quite as 
familiar as myself. 

The material objects by which we are surrounded are 
constantly undergoing changes of a more or less striking 
character" Thus, water assumes, when it is exposed to 
the cold of winter, the condition of ice, and, when sub¬ 
mitted to a higher temperature, becomes converted into 
steam. Frequently the blue sky becomes suddenly 
darkened by masses of cloud, from which issue thunder 
and lightning. The farmer and the gardener cast into the 
earth seeds, which spring up and gradually develope 
themselves into the stems, branches, and leaves of plants. 
In the autumn these leaves fall to the ground, and there they 
undergo decay and gradually disappear altogether ; whilst 
the iron nails by which some of those plants were trained to 
the wall have become covered with a red material which 
we all know as the rust of iron. Now, all these changes 
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are produced upon matter by certain agencies -which, we 
term forces. Thus, the change in the condition of water 
is supposed to arise from the action of two antagonistic 
forces, namely, heat and cohesion. The phenomena of 
the thunder-cloud are due to electricity. The springing 
up of seeds into the leaves and branches of plants is due 
to an aggregation of forces, to which the very inappro¬ 
priate term of “ the vital force” has been applied; w'hilst 
the decay of the leaves after they have fallen to the ground 
by the attraction of gravity, and the rusting of the iron nails 
are due to the chemical force. This is the force we shall 
have to consider, it is closely associated with the other 
great powers of matter ; and it is not always easy to dis¬ 
tinguish between the operations of the chemical force and 
those of the other powers. Both chemistry and physics 
—the latter being the science which treats of the remain¬ 
ing forces of matter,—deal with the changes which bodies 
undergo, with especial reference to the causes of those 
changes, and, consequently, these two branches of science 
are very closely associated together. 

The phenomena of the chemical force are, however, of 
such a character that, with a little preliminary explana¬ 
tion, we shall be able to distinguish them from those of 
the other forces. 

In the first instance, it is absolutely necessary for the 
operation of the chemical force that w7e should have tw7o 
different kinds of matter. No two portions of the same 
matter are capable of causing the manifestation of this 
force. Iron brought into contact with iron manifests no 
chemical action. Sulphur brought into contact v7ith 
sulphur likewise produces no chemical effect. But if we 
bring together iron and sulphur, these two bodies, under 
favourable circumstances, are capable of exerting chemical 
force, or “ affinity” as we term it. Now7, let us examine 
some of the peculiarities of this force, and especially some 
of the marks by which it is distinguished from the other 
powers of matter. In the first place, with regard to the 
chemical force, allow me to refer you to these memoranda 
[pointing to a diagram], which may be regarded as the 
heads of my lecture. In the first place, the chemical 
force always changes the properties of the bodies sub¬ 
mitted to its influence. We have always a change of a 
more or less striking nature,—a permanent change, so to 
speak, impressed upon matter upon wdiich this force acts. 
For instance, we have here the bright metal, iron, and 
here wre have enclosed in this jar the element oxygen, one 
of the constituents of our atmosphere. These tw7o sub¬ 
stances are capable of uniting chemically, but in doing so 
they undergo such a complete change that it would be 
impossible for any one, without knowing the fact, to 
recognise either the one or the other in the compound—rust, 
or oxide of iron,—wdiich is formed of these two elements. 
In the same way this bright liquid metal, mercury, unites 
with oxygen, and produces this beautiful solid red binoxide 
of mercury, which is as unlike the substances of wdiich it 
is composed as possible, the one being liquid, and the 
other an invisible gas. 

This change of properties never takes place when any 
force other than the chemical force is exerted upon 
matter. If, for instance, I expose a piece of this platinum 
wire to the influence of heat, I get a phenomenon 
which is termed incandescence ; the platinum wire becomes 
heated to redness, and may be maintained at this tempera¬ 
ture for any length of time. At a higher temperature I 
could fuse it and run it into a single globule, or mass, 
but when cooled it possesses its original properties, 
quite unchanged. It possesses the same metallic proper¬ 
ties; and, even if wTe wrere to fuse it to a globular mass, 
we might draw it again into wire of the same character as 
this. Here is another metal, not quite so brilliant on 
the surface, perhaps, as the platinum wire, and I will 
expose this to the same influence. You see this wire 
presents perfectly different phenomena from those we 
observed in the platinum wire. We have brilliant com¬ 

bustion, and we have the wire converted into a friable 
material here, wdiich it is almost impossible to collect,— 
into a substance which is termed magnesia; we have 
converted, in fact, our bright, silver-like metal into 
magnesia. In the latter case we have had an exercise of 
the chemical force, which changes the properties; in 
the former, only heat was exerted, which left the matter 
with its original properties unimpaired. Now, no mere 
mechanical mixture of two portions of matter can produce 
a body possessing properties completely different from the 
two substances so mixed. I have here, for instance, a 
mixture of sulphur and iron in a state of fine division. 
The mixture is very intimate indeed, although, wdien 
examined closely, w7e may certainly perceive the particles 
of the two different substances; but unless wre closely 
examine the mixture wre do not readily detect the separate 
constituents of which it is composed. This mixture, 
howrever, possesses properties intermediate between these 
two substances ; or, rather, I should say, it possesses the 
properties of both constituents. We have still in this 
mixture sulphur, as such, and iron, as such; and w7e could 
manifest their properties by a little patience, and, by a 
magnifying glass, we could take out the particles of iron 
from the particles of sulphur with which they are mixed. 
We can do this, however, much more effectually by means 
of a magnet,—for instance, by means of this powerful 
magnet, which will, I hope, enable us to separate these 
two elements from each other. [The Lecturer then spread 
a portion of the mixture upon paper, and [placed it over 
the poles of a powerful electro-magnet.] 

We are now7 about to submit the mixture to the action 
of magnetism ; and you see how the little particles of iron 
rush away from the sulphur, and gather over the poles of 
the magnet. We can thus separate the iron better than 
by other means. Now, such a separation as this, either 
by taking up the particles under the microscope, or by 
submitting the mixture to the action of the magnet, cannot 
be effected upon a true chemical compound. Here I have 
a compound of these same elements, united in the same 
proportion in which they were there mixed. Here they 
are chemically combined—there mechanically mixed. 
Now7, we will see what the difference will be in the deport¬ 
ment of these two substances over the poles of the 
magnet. You see we have not the slightest tendency to 
separation or accumulation over the poles of the magnet. 
These two substances are so completely mingled that this 
magnetic attraction is utterly unable to separate them 
from each other. Further, we can very readily ascertain 
the difference in properties, with regard to the magnet, 
between the mixture and the chemical compound. Here 
w7e have two equal weights in these two scale-pans, the 
one on this hand [pointing to the right], consisting of the 
mixture, the wreight in the other pan consisting of the 
chemical combination of the sulphur and the iron. Let 
us try now whether these bodies—you will recollect that 
in both scale-pans we have exactly the same weight of 
iron, and also the same weight of sulphur in both cases— 
let us now try udiether there is any difference with regard 
to the magnetic attraction which this large piece of appa¬ 
ratus is capable of exerting upon these two portions of 
matter. [The Lecturer then attached the scale-pan, con¬ 
taining the mechanical mixture of the sulphur and 
iron to the end of the lever.] You see at present, before 
the contact of the magnet with the battery is made, this 
scale pan exactly balances the long lever at the other side 
of the point of suspension. Now7 w7e will put upon the 
lever a weight, to ascertain the amount of attracting 
force. [The contact was then established, and the scale 
pan w7as attracted down to the magnet.] There is now 
an amount of attraction exerted sufficient to sustain this 
considerable w7eight upon the lever. I will now introduce 
our mechanical mixture of the same elements in exactly 
the same proportions as they exist in the chemical com¬ 
pound. [The pan containing the mechanical mixture was 
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then detached, and the one containing the chemical com¬ 
pound was suspended from the lever.] As we have 
equal weights here, you see this other portion of matter 
is capable of exactly balancing that rod. And now when 
the magnetic force is applied, you see we have no attraction 
here ; it has all disappeared, and it would be useless to 
suspend the weight on the other side of the point of sus¬ 
pension. So you see where chemical action has been 
exerted upon the two different bodies, the magnetic attrac¬ 
tion has undergone a change ; it is now attracted with a 
scarcely appreciable amount of force when the chemical 
union has taken place. 

This change of properties manifests itself also in a 
variety of other ways. Sometimes it is seen in a change 
of state of aggregation; when for instance, one form of 
matter is converted into another form. Sometimes liquids 
are converted into solids when they are brought 
under the influence of this particular force. Here I have 
two perfectly limpid liquids, which I dare say on mixture 
will assume very nearly, if not quite, a solid form. [The 
liquids were then poured together.] You see the mass is 
gradually thickening. Now it has so far solidified, that I 
dare say we may invert the vessel without any part of the 
mixture falling out. [The vessel was inverted with the 
result anticipated.] Even under the influence of this 
peculiar force, gaseous matter itself, colourless, invisible 
gas, may be condensed into a solid form. Here are two 
colourless and invisible gases, which wre may, in like 
manner, bring into contact; and we know that between 
these two gases, there exists a certain amount of chemical 
affinity, which 'will enable them instantly to unite, and to 
produce a white solid body which will gradually subside 
into the lower of the twro vessels, constituting a layer of 
solid matter very much resembling snow. The two gases 
are, in fact, hydrochloric acid and ammonia, and produce 
the well-known solid chloride of ammonium. 

This change of properties is also sometimes characterised 
by an alteration in the colour of bodies. Here, for 
instance, are two bodies, between which the chemical 
force is capable of acting. I pour them together, and you 
see we get, at first, a yellowish body, which afterwards 
changes into salmon colour, and will, I dare say, ultimately 
change-to scarlet. [The two colourless solutions were 
then poured into one vessel.] These two solutions were 
at first colourless, and you see wre have a very striking 
colour produced. 

Change of temperature is also a very frequent—indeed, 
I may say, a constant—accompaniment of the action of the 
chemical force. There is no case of chemical action in 
which a change in the temperature of the particles does 
not appear. Generally the change is in the direction of 
elevation of temperature. I will endeavour to render 
this visible to you by a little apparatus here, which I 
shall, perhaps, have frequently to use in these lectures. 
I will, therefore, describe it now. It is the thermo¬ 
electric pile, which shows minute differences of tempera¬ 
ture in such a manner as to make them visible to a 
number of persons at once. This is the instrument to which 
I refer—it consists of bars of antimony and bismuth ; and 
when heat is applied to the ends of these bars it causes 
the needle of the galvanometer to deflect. If I breathe 
upon one end of this pile, or expose it to any sort of heat, 
I at once get a deflection of that needle ; and if you notice 
the direction in which the deflection of that needle takes 
place, it will enable us to appreciate with the same instru¬ 
ment a difference of temperature in the opposite direc¬ 
tion,—I mean when we have cold produced. When we 
have got this needle again to zero, 1 will place in front of 
this pile a mass of ice ; and I think w e shall find that the 
needle wfill then deviate from its original position in a 
direction opposite to that which it took in the first case. 
As the difference in the temperature, however, here is, 
perhaps, scarcely so great as in the former case, we shall, 
perhaps, not get so strong a manifestation, and it is, there¬ 

fore, important that the needle should be brought as nearly 
as possible to zero before we expose this end of the pile 
to the ice. [A piece of ice was then applied to the end of 
the pile, but the deflection was not very marked.] I think 
we shall get our result better if we bring the ice nearer to 
the little bars of bismuth and antimony. [The ice was 
placed nearer.] You see, now, that is the opposite direc¬ 
tion to which the needle moved before. If a heated sub¬ 
stance is placed at this end of the pile the needle then 
moves in one direction. When a cold substance is placed 
there the needle then moves in the other direction. 

Now, ure will first try to get the effect of elevation of tem¬ 
perature by the action of this chemical force. Here I have 
two liquids which possess a very powerful affinity for each 
other—namely, concentrated sulphuric acid and water. 
I will mix them together, and I believe the vapour 
arising from the mixture, which is very considerably 
heated, is almost sufficient to show elevation of tempera¬ 
ture. But we will not be satisfied with that. I will put 
the mixture in front of the pile, as I want the experiment 
for comparison with the subsequent one. Here, then, we 
have a source of heat, for we have really obtained an 
elevation of temperature, and you see the needle obeys 
the impulse and travels round in this direction, indicating 
that the mass placed in front of the pile here has a 
temperature higher than that of the surronnding air. 
Now, there are some circumstances under which the 
opposite effect is apparently produced. It is, I believe, 
only apparently so ; but it appears to a very considerable 
extent in some cases. If I mix this powdered salt—the 
sulphate of soda—and hydrochloric acid, I have great 
chemical action exerted between these two substances; 
in fact, the sulphate of soda becomes to a great extent 
broken up in its chemical constitution, new compounds 
are formed, and a very marked depression of temperature 
takes place in the mixture. The mixture has now become 
very much colder,—much colder, in fact, than ice,—and 
the deflection of the needle towards the cold side will be 
considerably more powerful than it was in the case of the 
block of ice. Let me try it. We will place our mixture, 
which we expect to be reduced in temperature, in the 
same position as that previously occupied by the other 
vessel, and let us see if we get any result. We must 
remember, however, here, that our mixture is placed 
as the block of ice was at first,—at a considerable 
distance from the extremity of the pile. It is just possible 
we may have to place it nearer. [The galvanometer 
indicated a reduction of temperature.] No ; I see there 
is no occasion for that; the effect is visible even 
at this distance. The red end of the needle is travelling 
towards you, indicating a depression of temperature 
in the mixture, and if we were to remove this and 
bring it nearer to the bars of bismuth and antimony, 
that effect would be greatly intensified ; but it is visible 
enough now. In these cases, however, where a de¬ 
pression of temperature results, apparently, from the 
action of chemical affinity, I do not believe it is so in 
reality. I believe, in this case even, we have some 
elevation of temperature, and that in every case where 
the chemical action ensues we have heat evolved ; but by 
the peculiar chemical action which ensued in this case a 
certain quantity of matter is liquefied—a certain quantity 
of solid water, for instance, in this salt becomes liquefied ; 
the heat is rendered, as it is called, latent, causing a 
depression of temperature in the whole mass of matter; 
I believe in all these exceptional cases heat is evolved, 
and it is only because, under some circumstances, there 
is a greater amount of heat rendered latent than evolved 
that we have this apparent depression of temperature. 

A change in the taste and odour of substances is another 
result of the action of the chemical force. This, however, 
we may pass over. 

Change in the medicinal properties of bodies is also a 
very frequent occurrence when chemical action takes 
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place. For instance, chlorine is an exceedingly poisonous 
and suffocating gas, so that two or three cubic inches of it 
taken into the lungs would produce almost instant death ; 
it is one of the most poisonous substances there is, when 
taken into the lungs in a concentrated form. Sodium 
is also a substance which would produce the most injurious 
effect if taken internally. But these two energetic sub¬ 
stances produce, by combination, common salt, one of the 
most innocuous bodies with which we are acquainted. 
Arsenic, when in chemical combination with iron, forms 
an innocuous compound, which may be administered to 
animals with impunity. Also the elements of our atmos¬ 
phere form, by chemical combination, a substance possess¬ 
ing the most corrosive qualities. 

Another peculiarity of chemical affinity is its incapa¬ 
bility of acting at a distance. Most other forces are 
capable of exhibiting their effects and exerting their 
influence through considerable portions of space. Here I 
have a little collodion balloon. If I just rub it with my 
hand I render it electrical,—that is, I excite a certain 
amount of electrical force. It will follow my hand when 
held at a short distance from it. Thus the electricity acts 
through space. You are warmed by standing in front of 
a fire, although the intermediate air may be below the 
freezing point. A magnet also can exert its power through 
air or space filled up with glass, or through other solid 
substances ; but the chemical force is quite incapable of 
acting in this way. It cannot act through an appreciable 
space. Let us put this to as severe a test as, perhaps, we 
possibly could do. I have here a material which is 
capable of exerting a very powerful chemical action upon 
this liquid with which I have moistened the glass rod. I 
will now endeavour to bring the two substances—the 
liquid upon the glass rod and the powder upon the plate— 
as near as possible without touching. I have a drop upon 
the rod which might possibly fall upon the powder. 
[Shakes oft' the superfluous drop, and replaces the rod 
over the powder.] Now- it is so near that the space 
between is hardly visible. I can hardly see it myself. It 
might remain in this position for days or years ; it is only 
by coming into contact that the force is capable of being- 
exerted between them, and the energy of it is at once 
rendered evident. [The Lecturer then allowed the 
moistened rod to touch the powder, which at once 
ignited.] 

In addition to actual contact between bodies, which we 
saw to be necessary even in the case of very powerful 
affinities, there is also required a certain amount of 
mobility between the particles. This is another pecu¬ 
liarity of the chemical force,—in addition to contact it 
requires mobility of particles. As a necessary conse¬ 
quence of this, it follows that solid bodies cannot act 
upon each other chemically ; and although there may be 
a few apparent exceptions to this general law, yet they 
are, I believe, most of them only apparent, and if closely 
looked into, will be found not to be exceptions, but to 
obey this law. 

I have here two solid substances which possess a very 
powerful affinity for each other, but which do not act 
by being simply brought into contact,—not even by 
being reduced to a very impalpable powder and then 
thoroughly mixed together: they may be mixed ever so 
intimately, but still they do not unite. They are sulphur 
and iron. They do not unite now, and they would never 
unite even if kept together for any length of time ; but it 
is possible by causing fusion, or by liquefying one of the 
substances to induce chemical action. I am now going to 
show you an experiment which is one of the apparent 
exceptions to this law. I have two solid bodies here, and 
I shall show you that they do act chemically upon each 
other. [The two substances were contained in a mortar, 
and the Lecturer exploded a portion of them by pressure 
with the pestle.] By means of the pressure which 1 
apply to them I probably/ liquefy minute portions of the 
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sulphur, and the two bodies then combine with very great 
readiness. The two substances I have in the mortar are 
chlorate of potash and sulphur ; and there can be no 
doubt that where the pressure is applied, liquefaction 
of the sulphur takes place, and that the sulphur then 
acts upon the chlorate of potash, and the heat then caused 
is sufficient to liquefy the particles around. 

In consequence of this necessity for mobility of par¬ 
ticles. the liquid and the gaseous conditions of matter 
are the most favourable for the exertion of chemical 
affinity; because there we have complete mobility of 
particles. The particles are free to move in any direction, 
and that intimate union which is so essential for the exer¬ 
tion of the chemical force can with readiness take place 
between them. It is not very essential that both forms 
of matter should be in the liquid or gaseous state; it is 
very frequently quite sufficient tha,t one should be in this 
state. For instance, I have here dilute hydrochloric acid 
which can act upon marble ; the one is solid, and the other 
liquid. You see if I drop some of this upon the marble, 
the marble is acted upon and carbonic acid gas is evolved. 
Likewise a gas may act upon a solid. You see if I intro¬ 
duce into this jar of chlorine some powdered antimony, it 
immediately rakes fire when it comes in contact with the 
gas, thus showing that one of the bodies may be in the 
gaseous condition, the other remaining solid. 

It is perhaps scarcely necessary for me to remark, there¬ 
fore, that if a solid and a gas are capable of uniting by 
virtue of the mobility of the gas alone, two gaseous bodies 
which possess an affinity for each other can similarly be 
made to combine. Here we have two gases by which we 
may exemplify this. [The gases were contained in 
separate jars, one of which the Lecture! proceeded to 
invert over the other, bringing the mouths of the jars 
together.] We wall bring the gases in contact. You see 
they immediately combine energetically, producing a 
dense, reddish brown vapour, which is a compound of 
two substances, nitrogen and oxygen. It has very 
generally been supposed that the gaseous condition is 
inimical to chemical combination; but wherever we 
have indubitable evidence of twro substances having 
an affinity for each other, wre find their affinities are 
exerted in the gaseous state. It has been said of oxygen 
and hydrogen, that the distance between their particles, 
when they are in the gaseous state, is an obstacle to the 
exertion of their affinities for each other; but if so, when 
we expand their particles still more, they ought then to 
exhibit a still less tendency to combine. But this is not 
the case. If we take, for instance, a mixture of these two 
gases, and plunge into it a heated substance, they will 
readily unite. I had intended to plunge into this mix¬ 
ture [exhibiting a soda-water bottle containing a mixture 
of hydrogen and oxygen] a heated bar of iron, but it is 
not ready. A flame will do, or this incandescent taper. 
The heat of this will expand the gases still more. [The 
incandescent film was introduced into the mouth of the 
bottle, and the gases united with a loud explosion.] 
Therefore it is not because the particles were in the 
gaseous state that they did not unite at first, before the 
heat was applied; because here we separate the particles 
still farther, and they combine more readily. 

Now', whenever we have to combine two bodies only 
one of which possesses the necessary mobility of particles, 
it is very necessary that the other one should be in the 
most minute state of division ; the finer the division, the 
more ready will the chemical action be. You all know 
carbon in its several different forms of diamond, of graphite, 
of coke, and of wrood charcoal. Nov/, it is very difficult to 
burn a diamond in the air. If you remove the source of 
beat the combustion immediately ceases. In like manner 
the combustion of graphite is very difficult. Goke, 
although capable of burning, requires a powerful draught 
to keep up the heat. Charcoal -will more readily ignite, 

, and if we put sever al pieces together, it will continue to 
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burn until the whole of the particles are consumed; bun¬ 
even that will not burn so readily as tinder, which is 
another form of the carbon. This tinder, by which we 
used in former days to obtain our lights, before the inven¬ 
tion of lucifer matches, will ignite lay the smallest spark, 
and continue to burn until all is consumed. You see in 
the diamond we have a very dense form of carbon ; in the 
graphite it is in a less dense form ; in coke the carbon is 
still less dense; in the charcoal the particles are still 
further apart; and here, as tinder, we have it still more 
minute. But here is some charcoal which has been pre¬ 
pared in a peculiar manner, and which is capable of 
exhibiting its affinity for oxygen at the ordinary tempera¬ 
ture, without any application of fire at all. If I shake it 
from this tube upon the paper it ignites upon coming in 
contact with the air, and continues its combustion after. 

Of the two conditions in which particles of matter are 
mobile the liquid is undoubtedly best; and as this condi¬ 
tion is more favourable, one or both of the two substances 
between which we want this chemical force to act must be 
usually converted into this condition. This is done in two 
distinct ways—by what chemists call the humid, or wet way, 
that is, by solution, and by the hot, or dry way, that is, by 
application of heat. I may give you a familiar example of 
the wet mode in the case of the common effervescent powder, 
tartaric acid and carbonate of soda. They may be kept 
together for any length of time in a dry state without any 
change; but, when dissolved in water, the chemical 
action takes place. Here, again, wre have an instance of 
liquefaction produced in the dry, or hot way. Here is a 
powder which contains constituents possessing a powerful 
affinity for each other, but which affinity cannot be exerted 
as long as the particles remain in the solid condition. We 
will apply heat to it, and as soon as the liquid condition 
has been induced upon the matter a violent deflagration 
—perhaps an explosion—wall take place. The liquid con¬ 
dition is that generally employed for the production of the 
chemical action between those substances which do not 
combine in their natural form of aggregation. 

The fourth, and a far more distinguishing characteristic 
of this force, is that it is only exerted between fixed and 
invariable quantities of matter. We have it here stated 
in our diagram. We can cause heat to act upon any 
weight of matter, or upon any different forms of the same 
matter ; but in the chemical force, only certain fixed 
quantities take part in the reaction. In consequence of 
this, it follows that every chemical compound possesses a 
uniform and invariable composition ; that the same body 
always possesses the same elements, and that the same 
substances unite in precisely the same proportions. Thus, 
if you examine water,—we will suppose, water that has 
been condensed from the form of steam, water that has 
been formed by the melting of ice, water which falls in 
the form of rain, and, finally, water produced by the 
combustion of hydrogen with oxygen, you will find that 
all these different samples possess the same composition, 
~—i of hydrogen, 8 of oxygen. If you take, too, common 
salt, taken either from the brine springs of Germany, the 
mines of Poland, or the salt beds of Cheshire, it always 
contains about 23 parts of sodium and 35^ of chlorine in 
one hundred parts of common salt. This fact constitutes 
the first great law of chemical combination which is 
expressed here [pointing to the diagram], that the compo¬ 
sition and properties of bodies are fixed and invariable. 

The second law is also important. The relative quan¬ 
tities in which bodies unite may be expressed by pro¬ 
portional numbers. Those numbers which have been 
ascertained for nearly all the elementary bodies — for 
all the simple forms of matter out of which material 
nature is constituted so far as it has been investigated,— 
are all recorded upon these three tables [referring to the 
diagrams containing a list of the chemical elements] 
opposite to the names of the elements themselves ; and 
we shall probably have these tables suspended here during 
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the whole course, so that I need only refer to the atomic 
weight—the combining proportion—of one or two of the 
elements in passing. These numbers mean that carbon, 
for instance, when it unites with another element, does so 
in the proportion of six parts by weight of carbon or some 
multiple of that weight. If it unites with oxygen, which 
is 8, -we shall find that such a compound consists of 6 
parts by weight of carbon and 8 parts by weight of 
oxygen, and so with the other elements. 

Some elements are capable of combining in more than 
one proportion, and when this is the case the relation 
between the proportions is always in a very simple one ; 
or, as it is expressed on the diagram,—“ When one body, 
A, unites with another body, B, in two or more propor¬ 
tions, the quantities of the latter united with the same 
quantity of the former bear to each other a very simple 
ratio.” For instance, let me represent the atoms to you 
with these blocks. This atom cf hydrogen which has the 
weight 1, is capable of combining with an atom of oxygen 
which weighs 8, forming water. It does, however, unite 
with an additional atom of oxygen, which always unites in 
the proportion of 8. The two atoms of oxygen make 16, 
forming, with the atom of hydrogen, binoxide of hydrogen, 
or oxy-water. The atom of hydrogen can also unite 
with three atoms of oxygen. The weight of the three 
atoms of oxygen would be 24. We have no intermediate 
links between these compounds. It must be always 1 to 
8, or 1 to 16, or 1 of hydrogen to 24 parts of oxygen. 
We have no compounds between those numbers. You 
will see, however, that it is possible that two combining 
proportions of one element may unite with three of 
another ; or three of one with four of another, forming 
proportions which are more complex, but still simple if 
you remember this principle. 

The remaining law is a simple deduction from the first 
three—namely,—that the equivalent of a compound is the 
sum of the equivalents of its constituents. If any of 
these compounds is capable of combining with any other 
substance, it does so in the proportion of the sum of the 
equivalents of the elements of which it is composed. 

Finally—chemical affinity affords the most perfect means 
of storing up force. In no other condition can force be so 
conserved for any length of time. Yvrhat is our present 
source of mechanical power ? Is it not a store of force 
residing in our coal, which is nothing more than a mass 
of carbon and hydrogen, which was previously combined 
with oxygen, until the solar heat and light of past ages 
effected "a divorce, and rendered them magazines of force, 
from which we now draw our heat ? Setting out with the 
chemical force stored up in zinc—and in the coal, too, for 
without that we could not obtain the zinc from the ore,— 
we have Grove’s beautiful arrangement of the voltaic 
battery. We will first of all evoke a current of electricity, 
which is capable of passing through these conducting 
wires. We will pass the current through a portion of 
smaller wire here, so that we shall be able to get from this 
electricity a certain amount of beat. We can then pass 
it through water, and by that means decompose the water. 
It may afterwards pass around this magnet, and produce 
there a magnetic effect of very great intensity. You see 
now our current is passing. The chemical force which 
was previously stored up in the zinc is passing as a current 
of electricity through these wires. Here are two gases, 
which have been torn asunder from water—oxygen and 
hydrogen—by means of this force. [After a few seconds 
the contact of the wires with the battery failed.] I had 
intended, if our contact had lasted longer, to have caused 
this coil of platinum wire which became red-hot, to act 
upon the thermo electric pile. We should then have had 
a portion of heat, causing again a current of electricity 
upon these wires, and producing there a magnetic effect 
upon that thermo-multiplier,—that galvanometer and 
which would have been rendered visible as a mechanical 
effect. You see, then, when we have this force stored up 



104 Society of Arts. ( Chemical New*, 
( Feb. 16, 1861. 

in coal, or zinc, or iron, how readily we can apply it to 
the production of any of these other powers which we 
may lind it necessary to evoke. 

GENERAL MONTHLY MEETING. 

Monday, February 4, 1861. 

W. R. Grove, Esq., M.A., Q.C., F.R.S., Vice-President, 
in the Chair, 

Nicholas P. Leader, Esq., was elected a Member of the 
Royal Institution. 

Sir Henry Holland, Bart., M.D., F.R.S., was elected a 
Manager of the Royal Institution, in the room of Sir 
Charles Fellows, deceased. 

The presents received since the last meeting were laid 
on the table, and the thanks of the members returned for 
the same. Twenty-two persons were proposed for election 
at the next meeting. 

SOCIETY OF ARTS. 

Wednesday, January 30, 1861. 

W. H. Bodkin, Esq., Assistant Judge for Middlesex, 
Vice-President, in the Chair. 

(Continued from 'page 94.) 

Butter, too, is one of those articles which affords a 
striking proof of the extent to which adulteration is carried 
in this country, both the “salt" and “fresh” varieties 
being sophisticated very largely". According to Hassall, the 
amount of water in the fresh butters examined by the 
“Lancet Analytical Commission,” varied from 4'18 to 
15*43 per cent., while the quantity of salt averaged from 
0-30 to 2*91 per cent. In the salt butters, the extremes 
of water were 8‘48 and 28-60 per cent., and those of salt, 
1-53 to 8*24 per cent. My own more recent results show 
a wider difference, and I have found as much as 49 per 
cent, of water in some samples of salt butter. From a 
little panrphlet on adulteration, by Mr. John Postgate, of 
Birmingham, I learn that, in 1857, butter was sold in 
Liverpool to the poor, which contained only 48 per cent, 
of that article, 24 pounds of a mucilage (probably" a kind of 
lichen), and 28 pounds of water making up the remainder of 
this delightful compound. Butter is also adulterated with 
Hour and other substances, and one instance has come 
under my notice in which the silicate of soda, or soluble 
glass, was the adulterant employed. Butter should be 
examined by melting a weighed quantity, in a graduated 
tube or jar, when the relative proportions of fatty matter 
and water can be roughly estimated. 

Lard is adulterated in much the same manner as butter, 
and is itself sometimes used as an adulterant of butter. 

Cheese is not generally adulterated, although instances 
have come to my knowledge. Some very fine samples of 
this article, and also of butter, have been kindly contri¬ 
buted by Mr. Osborne, of Ludgate Hill. I recommend 
these specimens to your notice. 

Infused beverages must be our next consideration, 
commencing with tea as the most important. Here, I feel 
that I am treading upon rather delicate ground ; after the 
able paper read in this room last w-eek by Mr. Leonard 
TV ray, it would be presumption in me to say very" much 
upon the subject. I have to thank Messrs. Phillips for a 
small but interesting collection of genuine teas,—I mean 
genuine as imported ; for of the 21 samples here exhi¬ 
bited, from India, China, Java, and Japan, three have 
been coloured at Canton. Specimens of the Assam Tea 
Company’s importations are also exhibited here. Some of 
these specimens are very fine as may be readily perceived, 
and I am indebted to Messrs. Phillips no less for their 
kindly-accorded information on many points than for the 
standard samples now presented to your notice. That tea 

is very largely adulterated in the Chinese ports before 
shipment, and during the first preparation of the leaves 
also, I think the evidence is very convincing ; but as to 
the proportional amount of adulterated tea imported into 
this country, we have little or no data to go upon. Taking 
the average of the black teas sold retail in London, I 
believe that out of 100 samples, about 61 wTould be found 
more or less impure or adulterated, while of green teas the 
per-centage of adulterated samples w'ouldbe approximately" 
78. Teas are adulterated with a variety of substances, but 
the list is too long to enumerate. A good way of examining- 
teas is to sift them over a white, smooth sheet of paper, 
when the colours, or “facing,” will be presented in a con¬ 
venient form for analysis. When burnt, tea should leave 
a white ash—a coloured one indicating mineral adultera¬ 
tion. To detect the presence of other leaves in tea, hot 
water should be poured upon a small portion, and the un¬ 
folded leaves can then be inspected under a small lens, 
and compared with standard specimens of teas, and the 
leaves of other plants. Here again, however, the micro¬ 
scope presents the only accurate method of determining 
the true nature of broken leaves. Diagram 1 is a rough 
outline representation of the leaf of the ordinary variety" of 
tea (Thea viridis); No. 2 being the kind grown in Assam, 
or, perhaps, more properly Assam. Paraguay tea is shown 
in the next diagram ; and the leaf of coffee-plant, used in 
Sumatra and elsewhere as a substitute for tea, and some¬ 
times imported into this country as an adulterant, is sketched 
in diagram No. 4. The leaf of the Gaultherio procumbens1 
is employed in North America as an infused tea; it is 
there called Mountain Tea. In this country I have once 
detected it as an adulterant. For the actual leaf specimens 
from which these diagrams wrere drawn, I am indebted to 
Mr. J. de C. Sowerby, of the Royrnl Botanic Society. Some 
interesting specimens of “brick-teas,” “tea-lozenges,” 
and other curiosities lent by the Council of the Royal 
Asiatic Society, are contained in the glass-case before yrou. 

Coffee is not often very injuriously adulterated, but it 
is painful to reflect how people, especially poor people, 
are at once defrauded of their money and robbed of their 
health by the vendors of ground coffee, both in London 
and the provinces, for, out of every 100 samples obtained 
from retail dealers, I do nor believe that more than eight 
will be genuine, unsophisticated coffee of the quality in¬ 
quired for. 

Coffee, in all its varieties and conditions, may be dis¬ 
tinguished from chicory-, or any" other roasted roots and 
beans, with the aid of the microscope. The pure article 
should leave a white ash when burnt, and should not im¬ 
mediately impart a coloration to cold water, as a “ mix¬ 
ture of chicory and coffee” will do. Chicory, in its turn, 
is adulterated with inferior roots, briekdust, and Venetian 
red. 

The cocoas and chocolates of commerce are adulterated 
to an extent which I must simply term frightful,—at this 
moment I hardly" know a wholesale or retail establish¬ 
ment selling the pure ground nuts. On this account I 
have not accepted specimens of cocoa from anyone,—fori 
need hardly" tell yrou that the samples of food-products 
before yrou have been kindly contributed by various 
manufacturers and importers of whose high character and 
general respectability I had previously assured myrself. 

Time will not permit me to describe at length the adul¬ 
terations of wines, spirits, and beer ; their detection, too, 
is often so laborious a task that a non-scientific man would 
uttei’ly" fail in attempting it; so he had much better, before 
“ordering in a quantity",” take Dr. Lankester’s advice of 
last week, and hand the sample over, with a fee, to a 
professional chemist. 

On one point relating to beer I will a make a single 
observation, viz., that I have actually detected strychnine 
in two samples of bitter beer. Specimens of porter, 
double stout, and pale ale, from the brewery of Messrs. 

1 The plant from which “ oil of winter-green” is obtained. 
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Gasthorne and Co., of Westminster, are on the table ; I 
can bear testimony to their remarkable purity. 

I have thus briefly and imperfectly laid before you a 
few of the leading facts connected with the heartless 
system of adulteration practised with our daily food, and I 
beg to apologise for the incomplete nature of my illustra¬ 
tive specimens in some sections, arising from circumstances 
over which I had no control. The provisions of the recent 
Act for preventing adulteration are so well and so generally 
known that I need not enumerate them here. Two 
remarks, however, may not be out of place. The people of 
this country, I hold, are not indifferent to the subject, as is 
constantly asserted by interested parties, but do not know 
in what way to act, or how to obtain redress for their 
wrongs ; deeply and cruelly do the people feel how hard 
it is that their daily bread, for which they all work, for 
which, too, let us hope they all pray, should be falsified 
and deteriorated with impunity, knowing too that as long 
as the monster Adulteration exist, so long will it bring 
death and disease to them and those dearest to them, and 
pour a golden stream into the purses of its worshippers. 

Still, the difficulty may be mastered in one way, and to 
the possibility of that way being opened up, thousands of 
our countrymen are now looking forward in anxious ex¬ 
pectation. Need I say that what science unaided cannot 
do, what legislature as it stands cannot attain, may be ac¬ 
complished through the instrumentality of the “ Society 
for the Encouragement of Arts, Manufactures, and Com¬ 
merce.” 

I do not hesitate to assert, and I entreat the Council of 
this Society to give this suggestion of mine their best and 
most earnest attention, that if a Special Committee were 
appointed on the adulteration of food and drink, the evil 
might be greatly lessened in three years, and almost 
annihilated within six or seven. 

Among the members of such a committee, trade and 
manufactures, commerce and law, chemistry and medicine 
should be well represented ; and among the more im¬ 
portant of their duties would be— 

ist. The adoption of a series of standards of those 
goods whose legitimate composition is at present indefinite, 
such as vinegar, cocoa, currie-powder, &c. 

andly. The consideration of what colouring-matters 
should be permitted to be used by confectioners and others, 
and of those which should be prohibited altogether. 

jrdly. The extension and improvement of detective 
analysis in points where it is now deficient. 

. 4thly. The consideration of the best steps to be taken 
to prevent the importation of adulterated articles. And, 

5th.lv. To give all possible aid to William Scholefield, 
or any other man, who will endeavour to introduce a more 
stringent measure for the suppression of adulteration than 
is now in existence. 

In conclusion, I have most gratefully to acknowledge 
the kind assistance afforded to me bv Dr. Forbes Watson 
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and Sir Emerson Tennent, in furnishing me with certain 
statistical information; by Mr. W. Neal, of the Itoyal 
Asiatic Society; and by my brother, Mr. C. A. Scott; 
to these, and several other gentlemen, I beg to tender my 
best thanks. 

Mr. I jEokaed Wray said the paper they had just heard 
read mentioned the adulteration of tea, and thus afforded 
him an opportunity of referring to some assertions that he 
made at the last meeting on that particular point. In 
the paper which he had the honour of reading on that 
evening, he stated that seven-eighths of all the tea im¬ 
ported from China to the United Kingdom, of the last 
crop, was adulterated ; and he gave, as his authority, the 
minutes of a meeting of tea merchants, held at Canton, 
on the 18th of April last. He had not, however, at that 
time the pamphlet containing those “ minutes ” but was 
speaking from the letter of a gentleman who had been 
for upwards of 20 years connected with the wholesale 
tea trade of London, and who, by referring to those 
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“ minutes,” led him (Mr. Wray) to believe that the state¬ 
ment, as to the amount of adulteration, emanated from 
that meeting. He had since obtained the pamphlet, and 
although he certainly was in error in this one particular, 
yet it appeared from the testimony of this gentleman, that 
there really was no exaggeration in the statement that 
seven-eighths of the last crop of tea imported into the 
United Kingdom was more or less adulterated. In the 
Morning Star and Dial of Monday, the 28th inst., that 
gentleman, Mr. William Green, of Forest Hill, wrote as 
follows:—• 

“The Society of Arts, through the assistance of Mr. 
Wray, has done a great public service, in making known 
the extent of adulteration of tea in China, when intended 
for the English market. A correspondent of the Star 
and Dial, of Friday, doubts the correctness of the state¬ 
ment that seven-eighths of the tea imported here is 
adulterated. That, I believe is rather below the fact; 
and that a gentleman of practical experience for 22 years 
should be startled by the announcement, surprises me. 
The character of the last five years’ importation, how¬ 
ever, powerfully sustains the averments in Mr. Wray’s 
paper. The initiated, as well as the general public, will 
permit me to say that the adulteration—for convenience— 
may be described as of two classes, the positively spurious 
and the sophisticated. The former is known in the trade 
as Tayshan Congou ; it also represents most of the pekoes, 
capers, and Canton greens. In their manufacture is em¬ 
ployed exhausted leaf; also leaves from three plants, 
Gynura auriculata, Ardisia crispa, and a common species 
of mint. These teas are mostly from Canton and its 
locality, and their quality for the most part is execrable. 
Those which I have denominated as ‘ sophisticated ’ are 
from Foo-choo-foo ; and for purity they rank higher than 
the former. The adulteration has, however, gradually 
extended and increased for the last five years. The new 
crop of this class has just arrived. It is nearly all refined 
and re-manipulated, having had large quantities of old 
and common leaf incorporated, though imported and sold 
as new and fine tea, &c., &c.” 

Now, if this testimony had emanated from an in¬ 
experienced man, he (Mr. Wray) should certainly not 
bring it before the meeting ; but Mr. Green had had very 
great practical experience; he was in one of the largest 
wholesale tea warehouses in London, and, for the last 
twenty years of his life, had had daily experience in the 
article of tea. He could have no hesitation, then, in 
giving him as an authority. Mr. Green had promised to 
attend there to-night, if possible, in order to support in 
person the assertions which he had not shrunk from 
publishing to the world through the newspapers. The 
main point, then, in that part of his (Mr. Wray’s) paper, 
which treated of the enormous amount of adulteration 
practised by the Chinese on the teas they sold to our 
merchants, remained as he had stated it to be. They 
must all, however, be glad to know that our highest 
merchants in Canton had pledged themselves not to 
purchase any teas which they knew to be adulterated; 
although the British Consul, Mr. Winchester, distinctly 
told them that success could scarcely be hoped for so 
long as the foreign buyers continued, in the hope of gain, 
to purchase these adulterated articles of the Chinese. 
The object of this Society must be to elicit and to dis¬ 
seminate truth, so that whatever subject it had in hand 
might be presented to the public in the clearest possible 
light, and free from all suspicion of incorrectness. Let 
this question of tea, then, be thoroughly and impartially 
investigated. 

Mr. W. J. Blaxd wished sincerely that the same fair¬ 
ness which characterised this Society was displayed also 
by the members of the p\iblic press, who had chosen to 
insert the views of one side of the question, but utterly 
refused to publish the other side of the case. His letter to 
the Star newspaper, in reply to the strong assertions of 
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Mr. Green, had been denied publication in that journal. 
If an opportunity were afforded him, he was prepared 
entirely to disprove the statements which had gone 
before the public in the Journal of this Society. He 
would take upon himself to say, from the past history of 
the tea trade, that, so far from seven-eighths of the tea 
which came over to this country being adulterated, not 
one-eighth of our annual imports of that article was 
adulterated. As an old member of the Society, he had in 
former years brought forward facts upon this subject in 
the presence of Mr. Twining, Mr. Gibbs, and other leade 
mg members of the tea trade ; and now, looking to the 
statements put forth in this room at the last meeting, hs 
asked that the gentlemen who had made those assertion- 
as to the alleged amount of adulteration of tea should 
bring forward evidence in support of them. If, as was 
alleged at the last meeting, seven-eighths of the tea now 
in our bonded warehouses was adulterated in the manner 
described, let them bring samples here, and he would 
undertake to prove that it was not adulterated or sophisti¬ 
cated. He claimed that this should be done, because the 
last speaker had urged upon the meeting to give an 
opportunity for candid investigation into the question, 
and, as he had previously stated, he was ready at any 
moment to come forward with proofs in support of what 
he had stated—and he would add that at no time within 
his own recollection were the public ever so safe upon the 
subject of tea as they were at the present time, for they 
now had teas of better character than was the case under 
the former regime of the East India Company. He un¬ 
hesitatingly made these statements, and would be prepared 
to substantiate them. 

Mr. Wm. Hawes confessed that he could not commence 
his observations upon this paper by characterising it, as it 
was generally in his power to do, as an able and useful 
one. He thought when charges of adulteration of food 
were dealt out in the wholesale manner in which they 
had been that evening, much more was required 
than the simple statement, before such charges would 
be received by an assembly such as he now saw before 
them. To say that 87 per cent, of the bread they 
ate was adulterated, was, in his opinion, a misrepre¬ 
sentation. To say that seven-eighths of the thousands of 
tons of teas in our warehouses was adulterated to the 
extent alleged, was in his opinion a misrepresentation. 
What did adulteration mean ? Did it mean that seven- 
eights of the article so called was not tea ? or did it mean 
that some processes were employed by which a different 
character was given to it (let them call it adulteration if 
they would), but which did not affect either the whole¬ 
someness or the quality of the tea? If it was 
intended to take refuge under that statement, he would 
say that the assertion that this was practised to the 
extent of seven-eighths of the total quantity of tea 
imported into this country was a misrepresentation. If 
seven-eighths was not tea at all, then it was but fair that the 
promulgators of such a statement should describe what the 
article really was. When it was alleged that the dealers 
in corn were guilty of such fraud that they put 12 
inches of good corn on the top of the sacks, and 20 inches 
of bad corn at the bottom, it ought to be proved by bringing 
a sack of corn bought in Mark Lane into that room. In 
his opinion, the great mass of traders in this country were 
not so thoroughly dishonest as this paper would lead them to 
believe. That there were fraudulent merchants and traders 
they all knew ; but, when they went through the whole 
list of articles forming the chief aliments of the population, 
and asserted that not one-half of the things they bought 
were pure—not half were the articles they were repre¬ 
sented to be, he repeated that very much more proof 
was required before they would consider those charges 
substantiated. The fashion of dealing in these asser¬ 
tions was too common. They had a recent Act of 
Parliament to protect them against adulteration of 

food. This was, in his opinion, a part of that paternal 
system of legislation which he thought had in this 
country passed away for. ever; and it did virtually pass 
away when the House of Commons gave up the assize of 
bread, and testing for the purity of a variety of other 
articles of food. The public would generally take care of 
itself in such matters as these, and the less Par¬ 
liament interfered with those petty details of life 
the more secure the public would be. What were 
the effects of the Excise laws, to preserve them from 
adulteration ? None whatever. Let them legislate 
upon this subject as much as they would, all that 
legislation did was to show what the dishonest trader 
must avoid, and to drive him to some other means of 
arriving at the same end. Legislation on such a matter 
was all thrown away. The paper summed up the long- 
list of grievances by telling them the means by which the 
evils complained of could be remedied. What were those 
means ? The Society of Arts was to appoint a Committee 
from its own body, wdiich in three years was to lessen 
adulteration very considerably, and in six years to destroy 
it altogether. The whole world had been trying in vain 
to effect this object; but the Society of Arts, by a Com¬ 
mittee appointed by itself, with no public responsibility 
whatever, was to drive out this great bugbear of adultera¬ 
tion, and in six years ! Was it possible that if seven- 
eighths of their tea was adulterated; that if twelve inches 
of good corn would conceal twenty inches of bad corn ; 
that if pickles were adulterated with copper; if dele¬ 
terious admixtures were compounded with our pepper 
and mustard; and if, indeed, every article sold by the 
butcher, baker, grocer, fruiterer, and greengrocer, were 
sophisticated or adulterated, that all this could be 
remedied in six years, by a Committee of this Society 
—a committee of traders, chemists, and dilettanti 
members—men appointed by this Society ! He could 
never conceal his opinion upon such questions as 
those. He believed legislation upon them acted per¬ 
niciously. He believed this microscopic examination of 
food—though very beautiful, perhaps, in itself—was of 
little practical service to the public, and worse than useless 
if it led to such statements as had been made that evening. 
He disagreed with the author of the paper in many 
of the points brought forward. He believed the results 
arrived at wTere exaggerated, and the remedies suggested 
wrere of the most futile kind. 

Dr. Lankestee confessed he had not expected to hear 
such a speech as that he had just listened to. He wras 
surprised that a member of the Council should turn into 
ridicule the application of science to the practical arts of 
life; and he felt that, even supposing some indiscretions 
had been committed by Mr. Wentworth Scott, nothing 
could warrant the severe remarks which they had just 
heard. He wished this subj ect could be discussed without 
any unpleasant feeling, and he would endeavour to bring 
back the meeting to look at the scientific facts which the 
paper had brought before them. Were they to believe 
Mr. Scott’s assertions as an honest man, or not ? Were 
they to credit his statement that 60 per cent, of the bread 
he had tested was adulterated with alum or not ? Mr. 
Scott wras prepared to stake his reputation upon the matter, 
and on that ground he (Dr. Lankester) believed him. This 
was not the first time they had had this subject before 
them. They all recollected the analyses of food which 
were given in the Lancet, and yet he never heard it said 
that Dr. Hassall had given publicity to that which wras 
untrue, or that he had unduly libelled the tradesmen of 
the country. He (Dr. Lankester) did not for a moment 
pretend to say that all persons who sold adulterated goods 
were aware of the extent to which the adulteration existed ; 
but let them not encourage men to believe that they might 
put deleterious substances into food, and as long as this could 
not be detected, they were to go free. Mr. Scott, by the aid 
of chemistry, had shown the public what they were taking. 
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and had warned them what they ought not to take. He had 
shown that the public required more scientific knowledge 
upon these subjects. He had brought before them a series 
of facts which showed the necessity, not only of the com¬ 
munity being instructed in the elementary details of 
science, but also that tradesmen who wished to deal hi 
an honest article should know something of the nature 
and scientific character of the products which they sold, 
and something of the laws by which human life was regu¬ 
lated. If a tradesman received a chemical education, he 
would be able to detect many of these adulterations. 
There, for instance, was a bottle of pickles which was 
manifestly adulterated, and which stood side by side with 
an unadulterated article. The vendor of that article 
knew it was not genuine—he knew the West Indian 
pickle was adulterated, and anyone who ate freely 
of it at supper would find this out in the course of the 
night too. Such a thing should be put down, and if 
they were unable to effect this through the medium of 
the ordinary influences which operated upon society, they 
might fairly ask for the help of the Legislature in the 
matter. He was surprised therefore to hear a gentleman 
whom he knew advocated the amendment of the laws of 
this country, condemn legislation on this subject. With 
equal reason they might condemn legislation for the 
criminal who robbed his employer, as for those who syste¬ 
matically sold bad articles of food over the couter. 
Surely the Legislature, which was effective in the one case, 
would be effective also in the other case ; and he con¬ 
tended that the Hon. Member for Birmingham, who carried 
that Bill through the House was right in endeavouring to 
set legislation in motion on such a subject. What he 
complained of was that, like too many Acts of Parlia¬ 
ment, it was insufficient, and could not be practically 
worked. The fee that was fixed for the analysis was 
too small to insure a proper investigation by the chemist; 
it would not pay him for the time that was occupied by it. 
In the next place, the person who sold the goods must be 
proved to have a knowledge that he was selling an adul¬ 
terated article, and unless they brought that guilty know¬ 
ledge home to him, he could not be convicted. He hoped 
that further legislation would be really effective. The 
existing Act had, however, been the means of calling 
attention to the fact that there was something like legis- 

^ lation going on, and that there were means by which 
these practices could be prevented. With regard to the 
question of tea, it was one which could be answered by 
the analytical chemist alone. Let them not permit any 
gentleman who was only a dealer in tea, and knew nothing 
of chemistry, to say that tea was not adulterated; but it 
should be put into the hands of the botanist to say whether 
there were other leaves in it than those of the tea plant; 
and into the hands of the chemist to say whether there was 
anything besides the natural product, lie would not take 
the opinion of a man who had dealt in tea for 25 years, if 
he knew not how to distinguish between the leaf of tea 
and the leaf of any other plant. Let them not, upon 
such evidence as that, decide that tea dealers were too 
honest to sell bad tea. Passing over the subjects of the 
paper, he would say that he thought Mr. Wentworth Scott 
had brought before them a number of practical hints by 
which persons with a limited knowlege of chemistry 
might assist themselves in judging whether an article 
was adulterated. With regard to bread Mr. Scott’s pro¬ 
cess for detecting alum was, perhaps, too complicated for 
general application, for alum was not easily detected, and 
he warned persons against concluding from such evidence 
as Mr. Scott had brought forward as to the presence of 
alum in bread. He (l)r. Lankester) thought the test of 
the blow-pipe was more satisfactory in that case. Mr. 
Scott had spoken of the adulteration of meat. There 
was an astounding thing! In the newspapers of that 
day there was an account of hundreds of pounds of 
meat having been seized a few days ago by the sanitary 
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authorities of the City. There was the fact of the 
unwholesome meat being exposed for sale in the 
market. He knew how common it was to bring into 
the markets of London measled pork, which, once seen and 
known, would always be recognised as diseased; which, 
when eaten by human beings, resulted in the production 
in the stomach or bowels of a worm, which was the pest of 
life ever after. Ought the public to be protected from such 
things as these ? That pork, if not sold in joints to the 
public, found its way to the sausage-makers ; and were 
they not to interfere between her Majesty’s subjects and 
the horrible tape-ivorm ? Mr. Scott had also referred to 
the adulteration of pepper and other spices. There was 
always more or less difficulty in detecting adulteration in 
powders. These ginger, pepper, and mustard powders 
might, contain almost anything, for what the public knew, 
and it was not easy for them to ascertain what they 
really were. Upon this part of the subject he need only 
refer them to the great Liverpool pepper case, which 
occurred within the last twelve months. They saw from 
that how very difficult it was to detect the adulteration of 
those spices. It w'as frequently to the interest of trades¬ 
men to adulterate even only to the extent of 5 or 10 per 
cent., to enable them to undersell their neighbours to 
that extent; so that there seemed to be good reason why 
the Government should be alive even on this matter. 
Even in cases where there was no Excise duty to be pro¬ 
tected, there was an equivalent of value which no Govern¬ 
ment ought to overlook. Human life was money value. 
A slave in America wrould be worth from £100 to £200, 
and surely the life and labour of a human being in this 
country was worth that amount. Therefore, as a mere 
money question, it behoved the Government to see that the 
most stringent measures were carried out to detect the 
adulteration of food. 

Dr. Kinns wished to mention the fact, that whilst stay¬ 
ing with a friend in Derby, last summer, he had the most 
convincing proofs afforded him that plaster of Paris was 
used by tons for the adulteration of mustard. It was sent 
in very large quantities to some of the largest mustard 
manufacturers in the kingdom. 

Mr. Wm. Green had attended solely for the purpose 
of confirming the statements he had made in print, as 
alluded to by Mr. Leonard Wray, upon the subject of the 
adulteration of tea, which had occupied a large share of 
his attention during the last five years. His experience in 
one of the largest houses in the kingdom for twenty years 
had been, that teas were very largely adulterated ; and he 
was prepared to stake his reputation upon the statement 
he made, that of the tea which had been imported into 
this country, during the last three years, seven-eighths 
was adulterated. Startling as that statement was, he 
might, perhaps, add an explanation, which would, in some 
measure, qualify it. Mr. Wray had correctly stated, he 
believed, the extent to which the tea was adulterated in 
putting it at seven-eighths, and that only one-eighth was 
absolutely pure. Out of the whole quantity one-eightli 
might be regarded as a spurious material altogether ; that 
left three-fourths of the stock to be more or less adul¬ 
terated or sophisticated. That three-fourths might be 
taken to be adulterated to an extent varying from 1 to 50 
per cent. ; and if Mr. Bland (who might be looked upon 
as one of the fathers of the tea trade) could convince him 
that no adulteration took place, he should be happy to 
acknowledge himself mistaken. He felt it was impossible, 
whatever a man’s knowdedge of tea might be, to detect 
adulteration in it when carried to a comparatively small 
extent. He would say that of the entire crop of Eoo- 
choo-foo tea which had just arrived, he believed there 
w7ere but few lots that were absolutely7 pure. He had 
obtained some lots of that tea, and he found that, although 
it was only three months old, it had already deteriorated 
in commercial value to the amount of 6d. per lb. Then, 
with regard to the black tea of Congou, the orange pekoe, 



Phatmaceutical Society ( Chemical News, 

\ Feb. 16, 1861. JOB 

and other varieties, he believed the assertion that seven- 
eighths was adulterated was borne out by the facts. He 
believed the quantity of tea exported from this country 
amounted to about 10,000,000 lbs. annually, shipped prin¬ 
cipally to northern ports ; and it was some consolation to 
know that the tea so exported consisted chiefly of the 
most inferior qualities. He had waited anxiously to hear 
some suggestion by which this confessedly great evil 
might be remedied or overcome ; and it appeared to him 
that, as long as they carried on a war with China, as long 
as they exacted compensation for such a war, and as long 
as they taxed the produce of that country at home, it was 
in vain to expect that they could get a true and genuine 
article in tea. He would urge upon those who were 
anxious to be delivered from this evil, that they should 
direct their attention to the obtaining of teas direct from 
the grounds where they were grown. 

(To be continued.) 

PHARMACEUTICAL SOCIETY. 

Wednesday, February 6, 1861. 

I'. N. R. Morson, Esq., President, in the Chair. 

Mr. I). Hanbury, jun., made a communication respecting 
“ Balsam of PeruHaving read in the American Journal 
of Pharmacy that by some Bulls of the Popes Pius IY. 
and V. Balsam of Peru was allowed to be substituted for 
Mecca Balsam in the preparation of the Chrism used in 
several of the sacraments of the Catholic Church, Mr. 
Hanbury wrote to his friend Signor Yicenza Sanguinetti, 
a Professor of Botany at Rome, to procure for him, if 
possible, copies of the Bulls in question. On examination 
it was discovered that the Bull of Pius the Fourth did 
not exist in the archives of the Vatican, but that of Pius 
the Fifth was found, a translation of which Mr. Hanbury 
read to the meeting. After reciting the usual formulae, it 
went on to say, that, as it had been represented that in 
some parts of the world the true Balsam tree, or oil to be 
used in preparing the Chrism, was not to be found, but 
that another oil of a similar character existed in the 
country, the Pope conceded full licence and permission to 
the Bishops and Archbishops sojourning in those parts to 
freely and lawfully use this other oil in preparing the 
Chrism, and declared that the same efficacy should follow. 
The Bull is dated the 2nd of August, 1571, the sixth year 
of the pontificate of Pius Y. Chrism, from xPl(TFai 
oil, is defined by Dr. Hook as “ oil consecrated in the 
Romish and Greek Churches by the Bishop, and used in 
baptism, confirmation, orders, and extreme unction. . . . 
There are two sorts. The one is a composition of oil and 
balsam made use of in baptism, consecration, and orders ; 
the other is only plain oil consecrated by the Bishop, and 
used for catechumens and extreme unction.” 

The Chairman said the paper was of more historical 
than pharmaceutical value ; but such matters as it referred 
to were of great interest, and the introduction of them 
greatly enlivened the meetings. 

Mr. Hanbury said he should like to know how Mecca 
Balsam was obtained for use in this country. It was 
extremely rare. He had seen but one good sample, and 
that was in the Exhibition of 1851. 

Mr. All chin then read a paper on the “ Purification of 
Gum Besins.” Mr. Allchin objects that the process given 
in the London Pharmacopoeia for the purification of these 
bodies—viz., boiling them with water, straining, and then 
evaporating the water away—is in all cases prejudicial to 
the substance. In the case of those resins which contain 
a volatile oil, that poition of them is lost, while others, 
such as assafoetida and ammoniacum, are so much altered 
in their physical condition as to be rendered unfit for 
some medicinal purposes. Ammoniacum in tears, 'which 
consist of the pure juice of the plant, makes a good 
®mulsion with water, so does the mass, which consists of 

the tears probably agglutinated together by heat. But 
ammoniacum purified by the Pharmacopoeia process 
cannot be used for making the mistura ammonia ci, as it 
will not form an emulsion. Assafoetida, also, when 
purified, becomes hard and friable, and will not suspend 
in barley water, as ordered for the enema assafoetida. 
The only object of the purification is to get rid of 
mechanical impurities; but if this cannot be effected 
without causing some loss or injury to the gfum resins, the 
author thought it would be better to use them in their 
natural condition. 

Mr. Hanbury said he also had been struck with tbe 
objectionable nature of the Pharmacopoeia process, but 
confessed that he did not see his way out of the difficulty. 
With Sagapenum he had tried aqueous and spirituous 
extraction, and had then re-combined the two extracts; 
but he had not been satisfied with the result. In Germany 
it was customary to expose the gum resins until they 
became hard and brittle, and then to powder and sift in 
order to separate the woody particles mixed with them. 
The powder was then put up in paper cornucopias, which 
were placed in tin cases. In this way the powder kept 
very well, and did not agglomerate. Ammoniacum, 
however, could always be bought pure. 

The Chairman said the best way to purify gum resins 
would be to treat them alternately with ether, alcohol, 
and water. In this way no part of the substance would 
be lost, but probably the cost of the process would be 
objected to. 

Mr. Hills and another Member urged the Council of 
the Society to use their influence in endeavouring to 
procure the collection of pure articles. Senna and 
scammony used always to be adulterated, but were now 
to be had quite pure. 

Mr. Hanbury said that in the case of some of the 
gum resins nobody knew where or by whom they were 
collected. 

The Chairman said pure articles could generally be 
had if people would only pay the price for them. It 
was well known that pure otto of roses and pure musk 
were unsaleable in this country because of the cost. 

Professor Redwood then read a paper “ On the Prepara¬ 
tion of Liquor Potasses.” Simple as the process for the 
preparation of liquor potassae is, it admits of deviations 
which cause considerable variations in the product. 
When properly made with pure carbonate of potash and 
pure lime, it is a transparent, colourless solution of potash 
in water. If prepared with ordinary salt of tartar, how¬ 
ever, it will contain sulphate and chlorides, which are 
allowed in the London Pharmacopoeia, and if carelessly 
made it may contain undecomposed carbonate of potash, 
silica, alumina, oxide of iron, or lime. It was in the 
middle of last century that Dr. Black first discovered the 
true cause of the causticity of lime and alkalies. His 
contemporary Meyer supposed that potash deprived the 
lime of an acid to which he gave the name Causticum, 
or Acidzim Ping-ue; but Black showed that the true 
reason was the loss of a gas, to which he gave the name 
of fixed air. The London Pharmacopoeia of 1746, ten 
years before Black’s discovery, gave the following 
directions for the preparation of -what is there called 
Lixivium Saponarium:—“Take equal weights of Russia 
potash and quick-lime, and throw water upon them by 
degrees until the lime is slaked; then throw on more 
water, and stir all together that the salt of the ashes may 
be dissolved : after some time pour the liquor, filtered 
through paper, if needful, into another vessel. A true 
standard wine pint of this liquor measured with the greatest 
exactness ought to weigh just sixteen ounces; if it is 
heavier, for every drachm that it exceeds that weight, an 
ounce and a-half of water in measure is to be added to 
each pint of the liquor; but, if it is lighter, it must be 
boiled until the like quantity of water is carried off, or 
else must be thrown upon fresh lime and ashes.” Now, 
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as the wine pint of pure water weighs 7291 grains and 
sixteen ounces troy = 7680 grains, the specific gravity of 
the Lixivium Saponarium would be 1*053. In 1788 the 
name was changed to Aqua Kali Purum, and a new 
process was given. The present Pharmacopoeia orders 
only half the weight of lime to the potash, and it is 
directed that the carbonate of potash shall be dissolved in 
one portion of the boiling water, the lime to be slaked 
and mixed with the other portion, and the two be shaken 
together until cold. The Edinburgh and Dublin Colleges 
direct that the carbonate of potash be dissolved, and 
boiled in the greater part of the water, and that the lime 
be slaked with the remainder, and added gradually during 
ebullition. The latter is the process recommended in most 
chemical books, and the advantage of the boiling is that 
the lime becomes more aggregated, precipitates denser, 
and absorbs less of the liquid. The Professor said the 
questions he proposed to discuss were:—1. Which of the 
three processes given above was the best ? 2. Whether 
the lime should be weighed in the form of quick or slaked 
lime? 3. Whether the strength of the solution might not 
be altered with advantage? Taking the last question 
first, he said that the specific gravity of the solution 
ordered in the London Pharmacopoeia was 1*063, an^- con- 
tained grains of hydrated, or 5*5 of anhydrous potash in 
100. The Dublin solution (sp. gr. 1*068) and the Edin¬ 
burgh (1*072) are rather stronger. Neither of these three 
strengths is expressed in whole numbers, nor in easily 
divisible decimals. The most convenient would be a 10 
or 5 per cent, solution, but there was an insuperable 
difficulty in the way of raising the strength, although none 
in decreasing. It had been found that to make a ley it 
was necessary to have ten times the weight of water to 
the carbonate of potash—more would take up lime, and 
less would not remove the carbonic acid from the carbonate 
of potash. The best strength then would be a five per 
cent, solution, which would have a specific gravity of 
1*053, exactly that of the Lixivium Saponarium of 1746. 
This would have 5 grains of potash in 100 grain 
measures of solution, half-a-grain in 10, 3 grains in a 
drachm, and would deviate but slightly from the 
present strength. The next question discussed was, which 
was the best form in which to weigh the lime, as quick or 
slaked ? Various impurities are found in commercial 
lime. Some has not been causticised, and cinders and 
stones are always found after slaking. The Professor 
recommended, therefore, that 2 pounds of compact, massive 
lime should be slaked with 1 pound of wrater, and when 
the aqueous vapour had escaped and the heat had subsided, 
it should be sifted through a sieve with about 20 apertures 
to the inch. The resulting powder had a definite compo¬ 
sition. What quantity of this should be used ? It was 
important to have more than was necessary to take the 
carbonic acid from the carbonate of potash, so it would be 
found most convenient to take equal weights of the slaked 
lime and the carbonate of potash. These should be mixed 
with cold water as directed in the Pharmacopoeia of 1746, 
and then pure liquor potassoe wrould be obtained. Alumina 
was always found in the liquor which had been boiled. 
The following was the precise form recommended :—Take 
pure carbonate of potash, slaked lime, of each seven 
ounces and a-half, water half-a-gallon, mix the lime 
with three pints of water in a green Winchester quart 
bottle ; dissolve the carbonate of potash in the remainder, 
and add it to the lime by degrees, shaking well after each 
addition. Afterwards shake the whole well until no 
carbonic acid escapes from the clear liquor on the addition 
of an acid. Filter rapidly through calico. 

Mr. Whipple said that the processes of the Pharma¬ 
copoeia were intended to prepare useful medicines, and not 
pure chemicals. The liquor potass® of the Pharmacopoeia, 
was a remedy and not a test, and some of the so-called 
impurities, chloride of potassium for example, greatly 
increased its value as a medicine. [Amid some demon¬ 

strations of impatience on the part of the audience, we 
understood him to express his belief that pure medicines 
had caused a vast destruction of human life.] 

In reply to a question from Mr. Hanbury, Professor 
Redwood stated that non-effervescence on the addition of 
an acid was a sufficient indication of the absence of 
the carbonate. Lime-water was a more delicate test, but 
when it "was used, it was necessary to dilute the liquor 
potass® with about as much distilled water. 

THE ROYAL INSTITUTE OE BRITISH 
ARCHITECTS. 

At the meeting of the Royal Institute of British 
Architects on Monday evening, the adjourned discussion 
on the processes adopted for preserving the Houses of 
Parliament from decay was resumed, Mr. Digby Wyatt 

in the chair. 
The proceedings commenced by the reading of several 

communications which had been received since the pre¬ 
vious meeting, among which was a letter from M. Szerel- 
mey, in reply to some observations that had been made 
respecting the want of success of his “ Zopissa” process 
in the Speaker’s Court. M. Szerelmey denied that the 
stone had exfoliated, and he maintained that the applica¬ 
tion of his process had indurated the surface, and been 
quite successful. Mr. Tite also read some letters he had 
received, and he repeated the experiment of mixing water- 
glass writh a solution of muriate of lime, which produced 
a hard insoluble substance; and he observed that if it 
were possible to devise the means of combining that sub¬ 
stance intimately with the surface of the stone it wrould 
be an effectual preservation. 

Mr. Smith, one of the Commissioners appointed for the 
purpose of selecting the stone for building the Houses of 
Parliament, explained the proceedings of the Commission, 
and made some revelations that excited much surprise. 
He stated that the Commissioners, of whom he was the 
only survivor, after numerous investigations and consulta¬ 
tions with competent authorities, reported that the stone 
found at Bolsover Moor and the neighbourhood would be 
most suitable for the purpose. He said it wras a mistake 
to suppose that the foundation of the Houses of Parlia¬ 
ment had been built with stone from the quarry of Bol¬ 
sover ; for, though that quality of stone was preferred, it 
could not be quarried in blocks sufficiently large for the 
purpose ; and he alone went down to examine in what 
part of the neighbourhood the same kind of stone could 
be procured. He found the same, or a similar, bed of 
magnesian limestone at Aston, and he brought a slab of 
it, six inches by nine, to London, where it was submitted 
to the other Commissioners, who decided that that stone 
should be used. He represented that it would be neces¬ 
sary that some one should be on the spot to see that the 
quarrymen got the stone from the bed selected, and it was 
arranged that he was to go down once or twice a-week to 
inspect the working, for which he was to have received a 
salary of £150 per annum. But when he required to 
know by whom that salary was to be paid, no one would 
take the responsibility of paying it; consequently the 
arrangement was not carried into effect, and the men were 
left to quarry the stone as they liked. To that circum¬ 
stance Mr. Smith attributed the unsound quality of a 
great portion of the stone that was employed. In building 
the Museum of Practical Geology with the same kind of 
stone the workmen were properly inspected, for Sir Henry 
de la Beche said he was determined that the stone of that 
building should stand. The care bestowed in the quarry¬ 
ing had had that effect, for whilst the Houses of Parlia¬ 
ment are rapidly crumbling, the Museum in Jermyn Street 
exhibits not the least appearance of decay. 

Mr. Warrington, the Operative Chemist of Apothe- 
I caries’ Hall, explained the chemical action of Mr 
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Bansome’s silica process. It consists in applying to the 
stone in dry weather several washes of a weak solution of 
silicate of soda, commonly called water-glass, which enters 
the pores of the stone. A solution of chloride of calcium 
(muriate of lime) is afterwards applied, and these combine 
together in the stone and form silicate of lime, the inso¬ 
luble substance produced in Mr. Tite’s experiment. Mr. 
Warrington said that as the interior of the stone contains 
a quantity of moisture, an efflorescence would appear on 
the surface, though the particles of the stone might be 
indurated; and any process that stopped up the pores of 
the stone must produce exfoliation of the surface. 

Mr. Gilbert Scott observed upon the generally bad 
building stones employed in London, and attributed it to 
the want of care in selecting the stone from the proper 
part of the quarry. Portland stone, which has been so 
extensively used in London, varies very much in quality ; 
that which is the whitest, and is generally preferred from 
its appearance, is a very soft stone, while the upper bed is 
one of the best building stones that is used. Even 
granite, unless properly selected, may soon decay. He 
remarked on the Ararious processes that had been adopted 
for the preservation of stone—viz., that of Mr. Dane, 
which consists of sulphur and boiled oil, that of M. 
Szerelmey, which he endeavours to keep secret, and that 
of Mr. Bansome. He spoke hopefully of the two latter 
processes, and he trusted that a committee would be 
appointed to consider the whole subject. 

Mr. Godwin mentioned the complete failure of Mr. 
Dane’s process as applied to the statue in Caen stone of 
Mr. Coram, in the front of the Foundling Hospital. 

Professor Ansted said that the characters, not only of 
the same stone, but of the same bed of stone, were often 
greatly altered by the superincumbent strata, and by other 
circumstances, which rendered it impossible to determine, 
without examination in the quarry, whether any stone is 
or is not fit for building. He expressed the opinion that 
the preserving processes, to be effective, should be applied 
soon after the stone is quarried ; for when it has begun to 
crumble it was impossible for any application to be of per¬ 
manent utility. 

Several other gentlemen wanted to address the meeting, 
therefore the discussion was again adjourned. 

The Chairman announced that instead of appointing a 
committee, as at first proposed, it was intended to petition 
for the appointment of a commission, to consist of 
chemists, civil engineers, and architects, to consider the 
subject. 

The meeting then adjourned.—Mechanics’ Magazine. 

The Adulteration of Food. 

To the Editor of the Chemical News. 

Sir,—The last number of your journal contains a report 
of a paper read before the Society of Arts, by Mr. W. S. 
Scott, “ On Food ; its Adulterations, and the Methods of 
Detecting them,” subjects, which all must concur with 
Mr. Scott in regarding as of “ grave importance.” I 
cannot but think, however, that in referring to matters so 
deeply interesting to all classes of the community, it would 
have been more judicious to have prefaced, by some 
cautionary remarks, the publication of such extraordinary 
statements as those advanced by Mr. Scott, since it be¬ 
hoves all who really desire to see the Adulteration Act 
efficiently carried out, to have a care that no manifestly 
absurd or unauthenticated assertions are put forward. 

Mr. Scott informs us that adulteration consists, (3rdly,) 
in “The employment of various colours, essences, &c., 
for the purpose of rendering the articles more attractive to 
the eye, or to the senses of taste and smell.” 

Are colours and essences of every description to be 
henceforth decried ? 

Again: “ The cause of adulteration is simply that 
fraudulent tradesmen wish to acquire in an indolent 
manner more money than the honest man can obtain by 
years of toil and application.” 

In reference to bread we are informed that “ in most 
cases, as supplied in the form of half-quarterns, it is but 
a very frail reed indeed, for a working man to lean upon.” 
That it is adulterated with chalk, gypsum, alum, and 
bone-dust. Mr. Scott expresses his “well-founded opinion” 
that “ Mr. Salmon is almost the only baker in the district 
of Chelsea who sells perfectly pure and unadulterated 
bread ! ” 

“ That 87 per cent, of the bread in London is more or 
less adulterated ! ” 

Can Mr. Scott for a moment imagine that such sweep¬ 
ing assertions as these, unaccompanied by a statement of 
the grounds upon which they have been made, will be 
credited? Will nearly nine-tenths of the bakers of London 
quietly submit to be told that they are “ fraudulent trades¬ 
men ? ” 

Surely we ought at least to have been favoured with 
some particulars as to how many samples have been 
examined ; from how many shops such samples have been 
procured, and what was the quantity and nature of the 
adulterating material employed in each case. It is also of 
great importance that we should be informed what was 
the actual process adopted by the analyst for their detec¬ 
tion :—Was “crumbly texture” taken as evidence of 
the presence of potatoes, or “brittleness of structure” 
regarded as a proof of rice flour ? and, more especially, 
was the presence of alum proved by the process de¬ 
scribed ? 

D oes Mr. Scott mean to assert that water in which pure 
and genuine bread had been soaked w'ould not produce a 
“ cloudiness” on the addition of a salt of barium ? or that 
the ash of genuine bread, after being treated as directed, 
would not yield a precipitate with ammonia, even if no 
alum had been used in its manufacture ? Possibly if Mr. 
Scott had furnished us with the quantity of the alum found, 
we might be able to place more reliance on his results ; 
but, in default of any information of the kind, the inference 
is unavoidable that the lacts upon which he has arrived at 
such startling conclusions are far from trustworthy. As 
regards bone-dust, I am aware that it has frequently been 
stated to be one of the materials employed in the adulte¬ 
ration of bread ; but I have hitherto, in spite of numerous 
enquiries, not succeeded in meeting with any one who had 
actually found it, and shall therefore be much interested in 
learning under what circumstances, and in how many in¬ 
stances, Mr. Scott succeeded in detecting it. 

Passing on from bread, however, we find statements 
equally astonishing with those already alluded to. 

Oats adulterated to the extent of “ 25 per cent, with 
brewers’ or distillers’ grains !” and rape cake alluded to 
as an article of food usually given to horses ! 

By what process can brewers’ grains be made to bear 
any resemblance to oats ? In what part of the country are 
horses fed with rape cake ? 

Again : “ Of the meat disposed of at the London markets 
nearly 10 per cent, is more or less unfit for human con¬ 
sumption !” And “Arsenical solutions are employed with¬ 
out hesitation” to counteract the effects of decomposition 
or disease; and this practice is “ quite common ” with 
game and poultry. 

Surely some proof should have been forthcoming to 
substantiate so serious a charge as this. How long has 
the discovery of such wholesale poisonous practices been 
made ? Why were not the Inspectors of Meat immediately 
informed, and the offending parties brought before a 
magistrate ? Why is the first publication of the discovery 
of such scandalous practices reserved for a meeting of the 
Society of Arts ? 
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Mr. Scott has met with vinegar to which oxalic and 
formic acids have been “purposely added.” Certainly a 
very bold assertion unless backed by the most unequivocal 
proofs. What possible motive could there be for the use of 
either of these acids ? 

Mr. Scott proceeds : “ About 91 per cent, of the pickles 
sold in London are more or less adulterated,” without, 
however, giving any statement of the figures wrhereby he 
arrives at so precise a computation. 

“ Mustard is never” to be met with pure, and he has 
purchased a sample so largely adulterated with plaster of 
Paris as to set when mixed with water ! ! Surely such a 
sample must have been sold to Mr. Scott as a good joke to 
pass upon an analytical chemist, for we can scarcely be 
expected to believe that any man would substitute plaster 
of Paris for mustard to such an extent with a view of 
deceiving a customer who had the use of four out of his five 
senses. 

Mr. Scott appears to have a very different idea of the 
term adulteration from that generally entertained. The 
law already sufficiently protects us against cases of gross 
swindling and frauds which become manifest by mere 
inspection. By exercising ordinary care we can prevent 
ourselves from being taken in by “ wooden nutmegs,” by 
the substitution of barley for wheat, and there can be no 
difficulty in detecting marble in lump sugar, or brewers’ 
grains in oats. I cannot conceive that such frauds as 
these fairly come within the category of adulterations in 
food. 

We must all agree that the admixture of poisonous 
matter in any shape with food cannot be too strictly 
prohibited ; such, for example, as the use of copper-salts 
in pickles, chromate of lead or orpiment, in buns, arsenical 
colouring matter in confectionery, &c. Neither “ should 
the sale of mixed articles as genuine [e. c/., arrowroot, if 
mixed with other starches) go unpunished ; but we must 
not forget that a good cause is sometimes most injured by 
its would-be friends. It seems to me that Mr. Scott’s 
suggestions as to the course that should be adopted to 
protect ourselves against the ill effects of an improper 
dietary would do away altogether with any but the 
best materials for food. For example, he says “ it 
is to be regretted that the sale of impure brown 
sugars of commerce should be permitted at all.” 
On the same grounds, would Mr. Scott argue that 
unsound wheat should not be permitted to be sold 
for human food; and would he banish it from our 
markets? Would he support the seizure of all potatoes 
touched with disease ? Does he mean to imply that the 
bread upon which our agricultural population thrive—a 
bread in the manufacture of which other grain than wheat 
is frequently employed—and the wheat often of an 
inferior character—is a “very frail resd for a workingman 
to lean upon?” or does he mean to assert that the bread 
consumed in London by our working men is very 
inferior to it in nutritive properties ? 

I cannot conclude without urging most forcibly on all 
your readers that the fault of adulteration does not rest 
solely on the tradesman or manufacturer. 

So long as the suicidal cry for cheapness is everywhere 
heard, so long will adulteration exist, notwithstanding the 
most stringent legislative enactments. Let the public 
recognise the fact that anything below a fair remunerating 
price can only co-exist with sophisticated or adulterated 
food, and an incalculable advance will be made towards 
the attainment of a better state of things, than that which 
we must all acknovdedge now exists.—I am, &c. 

Verax. 

Copper in Bread a?id Flour. 

To the Editor of the Chemical News. 

Sir,—Dr. Hassall in his able work on Adulteration, as 
well as Mr. Wentworth Scott in his Lecture before the 

Society of Arts (January 30, 1861), both state that copper, 
although said to be used in some places on the Continent, 
has never, to their knowdedge, been found in bread or flour 
in this country. My experience, howrever, leads me to 
suppose its existence oftener than many persons wrould 
imagine. Having just completed a series of experiments 
with articles purchased in this locality, from which, in 
more than one instance, I extracted copper ; in fact, the 
microscope readily revealed the presence of the sulphate 
in the flour. 

From half-a-pound of bread I obtained a solution of 
copper sufficient for 12 demonstrative experiments. Iron 
was also present in large quantities, showing that the salt 
of copper used was adulterated. 

Were such things practised in Turkey, the guilty 
individual would be summarily dealt with; in fact, nothing 
short of hanging, or nailing his ears to a tree, awaits him. 
—I am, &c. - John Horsley, F.C.S. 

Cheltenham. 

Chemical Notices from Foreign Sources. 

I. mineral chemistry. 

DPreparathm of Clilariste of CJoM. —According* 
to M. Fordos (Repertoire de Chimie pure et Appliguee, liv. 
xii. p.373, i860) it is impossible to obtain a neutral chloride 
by dissolving gold in aqua regia and evaporating the 
liquor to drive off the excess of acid. By this means, 
says the author, a hydrochlorate of hydrated chloride of 
gold, AuC13HCl + Aq, is produced, whichis the compound 
ordinarily met with in commerce. When this is heated 
even in a water bath to drive off the last equivalent of 
hydrochloric acid, protochloride of gold is produced, and 
the salt obtained is not completely soluble in water. 

II. ORGANIC CHEMISTRY. 

JPycog'lycecin©—]Exj»l©§Ive —Dl*. Sobrero 
gives {Ibicl. p. 400) the following directions for the prepara¬ 
tion of this compound. He makes a mixture of two parts 
sulphuric acid and one of nitric acid, and wdien it has 
cooled he adds one-sixth of its volume of syrupy glycerine. 
It is not necessary, he has found, to operate at a lower 
temperature than the ordinary. The glycerine at first 
dissolves in the mixed acids, but the mixture soon becomes 
cloudy, and a quantity of yellowish transparent drops 
collect on the surface. The whole is now poured into a 
glass containing 15 or 20 times its volume of cold water. 
The pyroglycerine separates immediately, and falls to the 
bottom of the vessel; the acid water is poured off, and 
the product is washed until the washings are no longer 
acid. The glycerine may then be dried under the air 
pump. This compound, it seems, is one of the very 
limited number of explosive liquids, a fact which Mr. 
Ferris [American Journal of Pharmacy, vol. xxxii. p. 524) 
discovered at nearly the cost of his eye-sight. It is 
strange that no notice of this dangerous property should 
be given in Gmelin’s Handbook, vol. ix. p.501, where some 
account of the compound is given. The detonation is 
extremely violent, a large drop making a report as loud as 
a gun. Mr. Ferris had not perfectly recovered his hearing 
three weeks after exploding about half-a-drachm. An 
experiment may be made without danger by placing a 
small drop on a watch glass and touching it with a red-hot 
wire. When dry it will detonate on percussion. Pyro¬ 
glycerine oxidises phosphorus, potassium, and copper. 
With hydrochloric acid it separates chlorine and produces, 
says Dr. Sobrero, a sort of aqua regia. 

Chemical notation.—M. F. de Lastelle has sent a 
memoir to the Academy of Sciences, which, however, 
has not been published in the Comptes-Ilendus, in which 
he professes to have reduced all formulas so as to represent 
only one volume of vapour. The formulae he proposes 
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show, he says, besides the atomic composition, the per¬ 
centage composition and also the composition by volume. 
Further, they satisfy the law of isomorphism, and the 
author believes that of the capacity for heat as well. 
Lastly, he says, the density of gaseous bodies and their 
chemical equivalent may be represented by the same 
number. Let us hope that we shall soon hear more of 
M. de Lastelle’s memoir. 

MISCELLANEOUS. 

Royal Institution.—The following is the arrange¬ 
ment of Lectures for the ensuing week:—Tuesday, 
February 19, at 3 o’clock, Professor Owen “ On Fishes.” 
Thursday, February 21, at 3 o’clock, Professor Tyndall 
<?On Electricity.” Friday, February 22, at 8 o’clock, 
Professor Faraday, “ On Platinum.” Saturday, February 
23, at 3 o’clock, Dr. E. Frankland “ On Inorganic 
Chemistry.” 

Adulteration of Food Act.—Mr. John Postgate 
■writes :—“ I think that some expression of opinion by the 
Society of Arts would tend materially to remove a mis¬ 
conception which prevails respecting the provisions of the 
recent Act of Parliament for the Prevention of the Adul¬ 
teration of Food or Drink. The first clause of that Act 
makes two offences ; one, that of selling knowingly articles 
adulterated with substances injurious to health, and would 
require proof of such knowledge before conviction ; but 
the other goes to the root of the mischief, and places a 
remedy in the hands of the public, for it expressly states, 
‘ every person •who shall sell, as pure or unadulterated, 
any article of food or drink which is adulterated or not 
pure, shall for every such offence,’ &c., forfeit and pay a 
penalty not exceeding £5, with costs ; and for a second 
offence the name and residence of the offender may be 
advertised at his expense in the newspapers. It is, there¬ 
fore, perfectly clear, under this Act, that purchasers have 
only to ask for the pure article and request the seller to 
label it as such,—and equally clear is it that impure and 
adulterated articles of food or drink must be sold as such; 
but, even these may bring the seller under the law, should 
they contain any material hurtful to health, as the magis¬ 
trates may refuse to admit a plea of want of knowledge of 
his business by the seller, or that no means of knowing 
(an Analyst being appointed in his district) existed within 
his reach. Respecting the Public Analysts appointed, it is 
of the highest importance that they should be, not only 
well skilled in chemistry and the use of the microscope, 
but also persons of well-established reputation for integrity 
and honourable conduct, otherwise the power placed by 
this Act in their hands may be used for very bad purposes; 
and, I think, in all cases where analysts are appointed by 
local authorities, the inspectors of meat and markets 
should be ordered by those bodies to make purchases, 
submit them to the analyst, and initiate the proceedings 
before the magistrates,—a work quite within their duties, 
and one that may be carried on under this Act of Parlia¬ 
ment. It now rests with Corporations to protect the 
community against the great evil of adulteration, and 
avert such calamities as occurred at Bradford and other 
places. I am glad to find, as the originator and worker of 
this question for several years, that the Society of Arts 
has taken this important matter up.”—Journal of the 
Society of Arts. 

ANSWERS TO CORRESPONDENTS. 

Numerous applications having been made for Monthly 
Parts of the Chemical News, we have determined 
upon issuing a Part with the Magazines each Month, 

strongly sewn in a wrapper. The price of each Part 
will be Is. 5d., post free Is. 7d. ; or when consisting 
of five numbers, Is. 9d. and Is. lid. Part I. of the 
present Yolume is now ready. 

“A In publishing letters from our Correspondents we do not thereby 

adopt the views of the writers. Our intention to give both sides of a 

question will frequently oblige us to publish opinions with which we 

do not agree. 

*** All Editorial Communications are to be addressed’to Mr. Crookes, 

and Advertisements and Business Communications to the Publishers, 

Griffin, Bohn & Co., at the Office, 10, Stationers’ Ilall Court, 
London, E.C. 

Vol. II. of the Chemical News, containing a copious Index, is now 

ready, price 12s., by post, 12s. 8<L, handsomely bound in cloth, gold 
lettered. The cases fgj; binding may be obtained at our Office, price 
is. 6d. Subscribers may have their copies bound for 2s. if sent to 
our Office, or, if accompanied by a cloth case, for 6d. A few copies of 

Vol. I. can still be had, price 10s. 6di, by post us. 2d. Vol. III. com¬ 
menced on January 5, 1861, and will be complete in 26 numbers. 

Per-hydrate of Alumina.—R. P. wishes to know if this substance is 
an article of commerce, and if so, where it can be procured. 

Gas Purifiers.—II. N.—Mr. Bowditch mentions that the apparatus 
for his process of testing gas with hot lime, can be obtained of Mr. 
John Savile, jun., Wakefield, for the price of 18s. 

The Regularity of Natural Forms.—An article on this subject is 
declined with thanks. 

P. M. II.—Received. 

Colouring Matter from Woad.—A correspondent wishes to know the 
name given to the active colouring matter obtained from, woad by 
exhaustion in alcohol and precipitation by water. By being raised to 
a temperature of 250 deg. Centigrade, in a steel cylinder, when cooled, 
the principle deposits in the form of yellow crystals on the surface of 
the cylinder. 

B. P.—Your suggestion of saturating the stone alternately with two 
salts which will precipitate an insoluble compound in its pores, is by 
no means new ; nor are the salts proposed (chloride of calcium and 
sulphate of soda) the most suitable for that purpose. Mr. Ransome’s 
process of using silicate of soda and chloride of calcium alternately, is 
the most perfect according to theory ; but there are difficulties in the 
way of its successful application to stone, owing to the pores of the 
latter being usually filled with moisture. 

Books Received.1.—"A Manual of Elementary Chemistry.” By G. 
Fownes. Edited by Dr. H. Bence Jones and Professor Hofmann. 
Eighth Edition. London: J. Churchill, New Burlington Street. “A 
Manual of Photographic Chemistry.” By T. F. Hardwich. Sixth 
Edition. Lor don: J. Churchill, New Burlington Street. “The 
American Journal of Science and Art,” No. 91. 

THE ADULTERATION OF FOOD. 

Now ready, price 6d., by post 7d. 

TABLE (reprinted from the CHEMICAL News, 
and Revised by the Author,) showing the more Important 

Articles of FOOD or DRINK, and the Substances employed for 
Adulterating them. Especially suitable for Museums, Schools, 
Mechanics’ and other Institutions, as well as for Private Reference. 

“ A very interesting Table, which will be found exceedingly useful 
for ready reference, being clearly and intelligibly arranged.”—Techno¬ 
logist. 

Chemical News Office—Griffin, Bohn and Company, 
10, Stationers’ Hall Court, London. 

THE ORIGINAL “DR. STEERS’ OPODELDOC.” 

26s. per dozen, usual Discount—Showcards. 

We feel it incumbent upon us to warn the Trade against buying 

an article purporting to be the genuine, and which is sold at lower 

price. The original has “F. NEWBERY, No. 45, St. Paul’s 

Churchyard ” on the Government Stamp. 

(Signed) 
FRANCIS NEWBERY and SONS. 

Established A.D. 1746. 
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SZERELMEY ON THE PRESERVATION OF 
STONE. 

Every Englishman who takes the least interest in the 
topics of the day knows the cruel fate of Barry’s Gothic 
masterpiece. It has been the fashion among many, 
unable to comprehend its beauty, to lavish every depre¬ 
ciatory term upon it. The epithets “ gingerbread,” 
“ gimcrack,” “ toy,” &c., have not been spared. The 
expense of the erection has been a fruitful topic of 
declamation at Debating Societies; the style of archi¬ 
tecture has been considered unsuited to the country ; 
the locality has been ill-chosen; in short, there is no 
fault that has not been found with it, no term of ridicule 
that has not been applied to it. Nevertheless, all this 
would have had its day; the amateur political economist 
who, at his Debating Club, fulminated invectives against 
the “ costly toy” (with an energy always inversely to 
his pecuniary stake in the affair), wrnuld have lived to 
show it with pride to his country cousins. But, alas, 
the grumblers have the best of the argument, for, abso¬ 
lutely before its completion, it is beginning to decay. 
In a century it will be—but we must not attempt to 
prophecy what it will be, for the probabilities are, rather, 
that it will have ceased to be altogether. The fact 
cannot be palliated that a cruel blunder has been com¬ 
mitted, and the question becomes, Is there no remedy ? 
The importance of the question, and the vast amount 
of money involved, has encouraged a host of inventors 
to endeavour to profit by the occasion. Many of their 
proposed processes are absurd, a few injurious, and a 
very few tolerably feasible. The processes proposed 
may briefly be summed up in the three classes of the 
Greasy, the Dirty, and the Siliceous. We need not 
remind our readers of the controversies that have taken 
place upon the matter : how some have recommended 
one process and some another. All processes have had 
their advocates, particularly the more absurd. 

Among the inventors who have come forward, M. 
Szerelmey occupies a prominent position. He has 
chosen the doubtful policy of standing forth as the 
champion of a secret process, which lie states to be a 
revival of one of the methods employed by the ancients. 
Secrecy, in this country, and in the present state of 
science, always begets suspicion ; but truly it is not easy 
to know what course is the wisest for an inventor to 
pursue. The present patent laws utterly fail to protect 
in the majority of instances, and in an almost equal 
number enable unconscientious patentees to harass and 
persecute bona fide inventors. M. Szerelmey, aware 
that the feeling in this country is unfavourable to the 
proprietors of secret processes, and that we are perhaps too 
liabietoclass them with the genus D ouster siviv el, has pub¬ 
lished a pamphlet1 with the view of directing the public 
attention to his invention, and proving its value. In 

1 “ On The Encaustic and Zopissa Processes as Applied by the 
Ancients for Indurating and Preserving Stone, Cement, Brick, Timber, 
Sculptui e, and Paintings : with some Account of the Revival of these 
Processes.” By N.C. Szerelmey. 

the present article we shall confine ourselves to two 
principal points, discarding, for the time, all comparisons 
with other writers; these are—ist, A general review of 
M. Szerelmey’s pamphlet, and and, Does his pamphlet 
prove his process to be successful P 

We may at once state that the impression left by the 
little work before us is not pleasing. As the work of a 
foreigner, wre forgive the spelling, which is so wretched 
that one is almost tempted to fancy it written by the 
dictation of a “ medium” at a “ spiritual” demonstration. 
But we cannot so easily forgive, in a pamphlet written 
for a commercial purpose, such a perpetual affectation of 
the savant, and such a frequent allusion to the author’s 
“ travels and archaeological researches.” The author, in 
his Preface, says :— 

“ Preferring the practical to the theoretical, the positive 
to the speculative, I have avoided as much as possible, the 
notices and comments of ancient writers, which, on the 
subject of the Encaustic processes, are far from being 
satisfactory, contenting myself with explaining, so far as 
is politic and just to myself, the nature of my discoveries, 
and their close approximation to the usages of the nations 
of antiquity.” 

Nevertheless, twelve pages out of twenty-nine are 
chiefly occupied by a vague account of the principal 
features of ancient art as applied to architecture and 
decoration, and the rest of the work is taken up with 
objections to the use of the siliceous process, and praise 
of his owrn. He does not, however, give one single 
proof of the value of his own method. Not one con¬ 
clusive experiment is cited as having been submitted to 
a competent ordeal; and, as he does not indicate in any 
specific terms the nature of his invention, we contend 
that the promise in the Preface, to explain the nature 
of his discoveries, “ and their close approximation to 
the usages of antiquity,” has not been fulfilled. We 
never perused a work where assertion was more fre¬ 
quently made to take the place of proof. That M. 
Szerelmey is deficient in chemical knowledge of the 
kind most required in carrying out an investigation like 
the present is evident in numerous places in his pamphlet. 
He talks of earthy pigments being “ mixed up with a 
solution of wrax or other bituminous matters, or otherwise 
laid on as water colour, and subjected the third time to 
the Zopissa process. He speaks of ingredients being of 
the like “ bituminous or carbonaceous nature.” What 
will our mineralogical and chemical readers say to the 
mistakes and confusion of ideas contained iii the fol¬ 
lowing extract:— 

“ Previous to my travels, I had familiarised myself with 
the preserving qualities of certain bituminous products, 
such as the entombment of flies, ants, &c., indurated or 
fossilised in gum, amber, mellenite (sic'), or honeystone, 
&c., the fossilation of wood and other organic substances, 
and had studied the conditions under which these events 
take place ; the causes being evidently a high temperature, 
not sufficient to destroy, but enough, with the aid of sur¬ 
rounding bodies, so to deprive the concrete, or plastic 
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matter, of its aqueous element as to consolidate its parts 
and cause its induration, in which, state it is enabled most 
effectually to resist atmospheric influences and other 
destroying causes for ages. It is not for me to say what 
the relationship is between silica and carbonaceous bodies, 
or how it is animal and vegetable matters are converted 
into siliceous aggregates, as fossil*wood, fossil-oils, amber, 
resin, wax, and honey ; but the indurating properties of 
these and other bodies of a like nature have proved to 
me, in practice, the best preservatives of wood, stone, 
and concretes against atmospheric and other destroying 
influences. ” 

Further on, silica is said to be 

<s A compound of homogeneous elastic qualities, having 
the tendency to reject all other earths, and only uniting 
with them under high influences of heat ; neither can any 
of the chemists of the day, by synthesis, return the silica 
to its original state.” 

If M. Szerelmey will tell us what its “ original state” 
was, we will try to solve the required problem. With 
the extracts given, which are, we think, quite sufficient 
for the purpose, we conclude; for, not knowing what 
our Author’s process is, we cannot speak for or against 
it; but this we can say, that the pamphlet does not 
prove its efficacy. 

SCIENTIFIC AND ANALYTICAL 

CHEMISTRY. 

On the Influence which Sulphide of Arsenic exerts 
upon the Solubility of Sulphide of Antimony in 
Hydrochloric Acid, by Frederick Field. 

There are few chemists, it may he presumed, who have 
not attempted to separate the sulphide of arsenic from 

the sulphide of antimony by means of hydrochloric acid. 
The solubility of the latter in this menstruum seems so 
likely to afford a good result, the arsenic compound 
being so insoluble when the acid is dilute, as to cause no 
surprise that many experiments to effect the separation 
of arsenic from antimony by this means have been 
resorted to. The quantitative analysis of these two 
elements when combined with sulphur, by hydrochloric 
acid, either dilute or concentrated, seems, however, to 
he impossible. The subject was investigated by me, 
some years ago, with entirely negative results, and the 
same researches have been lately resumed with no better 
success : their publication, however, may prove in¬ 
teresting, as showing the great and singular influence 
which the sulphide of arsenic exerts upon the sulphide 
of antimony. 

5 grains of very pure ter sulphide of antimony were 
dissolved in dilute hydrochloric acid at a gentle lieat, 
water added slightly acidulated with tartaric acid, and 
the solution left to cool. When cold, a stream of hydro- 
sulphuric acid was passed through the liquid, and, after 
standing some hours, the precipitate was thrown upon a 
tared filter, washed, dried at 2120, and weighed. The 
weight of the sulphide proved to he 5*02.1 

5*00 grains of the same compound were dissolved as 
before, and treated precisely in a similar manner. The 
precipitate upon the filter was washed into a flask hj^ a 
stream of liquid, consisting of one part of moderately 

1 It is well known that precipitated tersulphide of antimony holds a 
little water with great tenacity at 211°, and even at a temperature 
considerably beyond this. To de-hydrate it effectually, the sulphide 
must be heated in a tube through which a stream ol dry carbonic 
acid is passed, and maintained at 300° F. 

concentrated hydrochloric acid and three parts of water. 
The quantity of fluid employed was as nearly, as possible 
four ounces by measure. The flask was placed upon a 
small sand-bath, heated by a gas-burner, and in eight 
minutes the liquid entered into ebullition. After boiling 
four minutes, the sulphide was entirely dissolved and 
the contents of the flask perfectly clear. It was removed 
from the sand-bath and allowed to cool. When per¬ 
fectly cold, a few ounces of water were added, and a 
stream of hydro-sulphuric acid again transmitted. The 
sulphide now weighed 4*980 grains, showing that little 
or no chloride had been volatilised, the small difference 
being easily accounted for as inevitable in the analysis. 

5*00 grains of arsenious acid were dissolved in a weak 
solution of potassa, hydrochloric acid added in slight 
excess, and the sulphide precipitated by sulphuretted 
hydrogen. The precipitate, dried at 2120, weighed 6*19, 
calculation requiring 6*21. 

The same quantity of arsenious acid was subjected to 
similar treatment, and the sulphide of arsenic washed 
into a flask by acid of the same strength and in the same 
quantity as that employed with the antimony. The 
flask was placed upon the sand-bath and heat applied, 
as in the former instance, the liquid began to boil in 
eight minutes, and, after boiling four minutes, the heat 
was removed. The sulphide of arsenic was then filtered, 
washed, dried at 2120, and weighed 5*89 grains = 4*74 
arsenious acid. 

The filtrate, oxidised by chlorate of potash and hydro¬ 
chloric acid, and gently heated until the oxides of 
chlorine had been entirely expelled, was mixed with an 
excess of ammonia and a small quantity of solution of 
sulphate of magnesia. After standing for twenty-four 
hours, the arseniate of magnesia and ammonia was 
placed upon a filter of known weight, washed with 
nmmoniacal water, dried exactly at 2120, and weighed.2 
Weight of arseniate of ammonia and magnesia, 
(hMgO, NTI4O, AsQ5, HO), 0*37 = 0*192 As03 =0*237 
AsS3, from which it appears that little or no chloride of 
arsenic was volatilised, as the following resumen of the 
above experiments will show : —- 

Taken. Found. 

As03— 5*00 — 4*93 As03 = 6*12 AsS3 

These preliminary experiments being undertaken in 
order to prove, not only the purity of the substances 
employed, but also to examine the action of dilute hydro¬ 
chloric acid upon the sulphides individually, 5*00 of 
As03 and 5*00 SbS3 were brought into solution as before, 
and the liquids placed in one flask. After precipitation 
by sulphuretted hydrogen, the washed sulphides were 
treated with hydrochloric acid in the same quantity and 
same strength as they were separately, and heated for 
the same length of time. The mixed precipitate, which, 
although somewhat lighter in colour than when origi¬ 
nally precipitated, still had a bright orange tint, indica¬ 
tive of the presence of antimony inconsiderable quantity, 
was found, after drying, to weigh io*ii grains. The 
sulphides were thoroughly oxidised, ammonia and nitrate 
of ammonia added, and the arsenic precipitated by 
sulphate of magnesia. The ammonio-magnesian arseniate 
weighed 9*08 grains = 5*88 AsS3. The antimony was 
precipitated from the filtrate by sulphuretted hydrogen, 

2 Particular attention must be paid to the exact temperature in the 
desiccation of the ammonio-magnesian arseniate. It is only at 212°, 
or, at most, a degree or two lower or higher, that the compound 
zMgO, N H4O, AsOs, HO can exist, as it loses the atom of HO at about 
2,15°, and below 212.0 it contains more water than that indicated in the 
formula. 
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after acidification, and tl?e sulphide oxidised and weighed 
as antimoniate of tcroxide of antimony (Sb04), Sb04, 
3*82 grains = 4*23 SbS3. 

It thus appears that scarcely o-S of sulphide of anti 
mony were dissolved when sulphide of arsenic was 
present, although the acid liquid would have decomposed 
the whole amount of precipitate had arsenic been absent. 
The filtrate from the sulphides was oxidised and the 
arsenic estimated by magnesia. 

2MgO, NH4O, As03 HO, 0-38 grains =0-193 As03 = 
0-239 AsS3, proving that, although the sulphide of 
arsenic had affected the solubility of the sulphide of 
antimony, the latter had exerted no influence upon the 
solubility of the former. 

In order to observe the action of strong hydrochloric 
acid upon the sulphide of arsenic and a mixture of that 
compound with sulphide of antimony, 5’oo arsenious 
acid were precipitated by sulphuretted hydrogen, and 
the sulphide digested for an hour in two ounces of 
hydrochloric acid, fresh acid being added to compensate 
for evaporation, in such a manner as to keep the liquid 
at about the same level in the flask during the whole 
time of ebullition. After filtration, the sulphide of 
arsenic weighed 1-85 grains = 1-4.8 arsenious acid. The 
filtrate, oxidised as before, gave 1*64 2Mg0,NH40,As05, 
HO = 1-06 AsS3 = 0-85 AsOs. Thus, more than half 
the arsenic in the arsenious acid had, by prolonged 
boiling, been volatilised as chloride. 

5-00 arsenious acid and 5*00 sulphide of antimony 
were dissolved, precipitated, and treated with two ounces 
of strong hydrochloric acid as before. The residue 
weighed 3-87 grains, and, oxidised by chlorate of potash 
and hydrochloric acid, gave, on precipitation by ammonia 
and sulphate of magnesia 2-82 grains 2MgO, NH40, 
As05, HO=i-83 AsS3, which, deducted from 3-87, 
leaves 2-04 grains as the weight of the sulphide of 
antimony. The strongly-acid filtrate from the sulphides 
was oxidised as usual, and the arsenic estimated as 
arseniate of magnesia and ammonium. 1-72 (2MgO, 
N1I40, As05, HO) = 1 * 12AsS3 _= 0-901 As03. The 
antimony, precipitated as sulphide, and oxidised by 
strong nitric acid, was ignited and weighed as Sb04. 
Weight of Sb04, 2-32 = 2-57 SbS3, which, added to 
2*04 = 4-61 SbS3. 

We learn from the above facts how infinitely more 
volatile chloride of arsenic is than chloride of antimony 
under these circumstances, and also what a strange pro¬ 
tective action the arsenic compound exerts over the 
sulphide of antimony, rendering it partially insoluble, 
and preventing its decomposition, to a great extent, in 
the presence of hydrochloric acid at a boiling tempera¬ 
ture. The case is different with some other sulphides. 
I have shown1 that antimony and mercury may be sepa¬ 
rated with a considerable degree of exactness by heating 
the sulphides of those metals in hydrochloric acid, the 
antimony dissolving, the mercury being left intact. 
It would almost appear, although the conclusion may 
seem hast}-, that when solutions of arsenic and antimony 
are precipitated together, or even when the two sulphides, 
after individual precipitation, are mixed and digested in 
hydrochloric acid, that the sulphide of arsenic plays the 
part of an acid -with regard to the antimonial sulphide, 
a sulpharseniate or sulpharsenitc of sulphide of anti¬ 
mony being formed, which is insoluble in hydrochloric 
acid. Be this as it may, there is no doubt that when 
even a very small quantity of antimony is precipitated 

with a great excess of arsenic, as sulphide, it becomes 
very insoluble in hydrochloric acid. I have made no 
quantitative determinations upon this point, but have 
always detected the presence of antimony in the residue. 

With regard to the solubility of sulphide of arsenic, 
this compound, although described in most chemical 
works as almost insoluble in hydrochloric acid, is sensibly 
decomposed by that re-agent, even when highly diluted, 
after digestion with it for some time. Moreover, it even 
gradually suffers decomposition in pure water, especially 
if the liquid be slightly warmed, sulphuretted hydrogen 
being evolved and arsenious acid produced. Dr. Odling 
made the same remark to the Fellows of the Chemical 
Society in a discussion which followed Mr. Bloxam’s 
first paper upon the Detection of Arsenic by Electrolysis, 
and I have since seen it affirmed by other chemists, as 
well as noticed it in my own experiments. 

On the Chemical Analysis of the Solar Atmosphere. 

Ivirciihoff has communicated some further results of 
his remarkable investigations on the constitution of the 
solar atmosphere. The author maintains that the sun 
has an ignited gaseous atmosphere, which encloses a core 
of still higher temperature. If we could see the 
spectrum of this atmosphere, we should detect the bright 
lines which are characteristic of the metals existing in 
it, and should recognise the metals themselves from 
these. The more strongly luminous body of the sun 
does not, however, permit the spectrum of his atmosphere 
to appear. It inverts this spectrum; so that instead of 
the bright lines which the spectrum of the atmosphere 
alone would exhibit, dark ones make their appearance. 
We see, therefore, only the negative image of the 
spectrum of the sun’s atmosphere. 

In order to study the solar spectrum with the requisite 
degree of accuracy, Kirchhoff procured from the work¬ 
shop of Steinheil an apparatus consisting essentially of 
four large flint-glass prisms and two telescopes. 

With this apparatus the spectra are seen in a hitherto 
unattainable degree of distinctness and purity. It 
exhibits in the solar spectrum thousands of lines, with 
such clearness that they are easily distinguished from 
each other. It is the author’s intention to draw the 
whole spectrum, as seen with his apparatus, and he has 
already done this for the portion which lies between 
Fraunhofer’s lines D and F. 

This apparatus exhibits the spectrum of an artificial 
source of light with the same distinctness as the solar 
spectrum, provided only that the intensity of the light 
is sufficient. A common gas-flame, in which a metallic 
compound evaporates, is usually not sufficiently luminous, 
but an electric spark gives with the greatest distinct¬ 
ness the spectrum of the metal of which the electrodes 
consist. A large Huhmkorff’s induction-coil yields 
electric sparks in such rapid succession that the spectrum 
can be observed as easily as that of the sun. 

A very simple arrangement permits the comparison of 
the spectra of two sources of light. The rays of one of 
the sources may pass through the upper half of the 
vertical slit, while those of another pass through the 
lower half. When this is the case, one of the tv o 
spectra is seen immediately beneath the other, and it is 
easy to determine whether coincident lines occur in 
both. 

In this manner the author satisfied himself that all 
the bright lines peculiar to iron correspond to dark lines 
in the solar spectrum. In the portion of the spectrum 1 Quarterly Journal of the Chemical Society, vol. xi. 1859. 
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betweenD and F, about seventy particularly well-marked 
lines occur, resulting from the iron in the sun’s 
atmosphere. 

Iron is remarkable on account of the great number of 
distinct lines which it produces in the solar spectrum. 
Magnesium is interesting because it produces the group 
of Fraunhofer’s lines lying in the green denoted by 
Fraunhofer by b, and consisting of three very strong 
lines. Very distinct dark lines in the solar spectrum 
correspond to the bright lines produced by chromium 
and nickel, and we may, therefore regard the presence 
of these substances in the sun’s atmosphere as proved. 
Many other metals appear, however, to be wanting in 
the sun’s atmosphere. Silver, copper, zinc, lead, alumi¬ 
num, cobalt, and antimony have extremely brilliant lines 
in their spectra; but no distinct dark lines in the solar 
spectrum correspond to these. 

Many metallic compounds do not give in a gas-flame 
the spectrum of their metal, because they are not suffi¬ 
ciently volatile. In these cases the spectrum may be 
made to appear by means of the electric spark. It is 
true that in this case the spectrum of the metal of which 
the electrodes consist and that of the air in which the 
spark passes is also seen. To avoid the difficulty arising 
from the very great number of bright lines of which 
the spectrum of every electric spark consists, it is 
necessary to have recourse to a particular arrangement. 
The electric spark is allowed to pass at the same time 
between two similar pairs of electrodes, the light of one 
spark being allowed to pass through the upper, that of 
the other through the lower half of the slit, so that one 
spectrum is seen above the other. When the two pairs 
of electrodes are clean, the two spectra are perfectly 
similar; when, however, a metallic compound is placed 
upon one pair, the corresponding spectrum immediately 
shows the lines belonging to the metal introduced. The 
author has satisfied himself that in this manner even the 
metals of the rare earths, yttrium, erbium, terbium, &c., 
may be recognised most quickly and certainly. It is, 
therefore, to be expected that, by the help of Ituhmkorff’s 
apparatus, the spectral method of analysis may be 
extended to the detection of all metals. The researches 
which the author has undertaken, in connection with 
Bunsen, will, it is hoped, determine this point.—Journ. 
fur Praht. Chemie. 

Notes on Furfurol, by Dr. C. Ulrich. 

In the Annalen der Chemie und Pharmacie, band xiv.* 
p. 63, Schwanert states that Professor Schulze, of 
Hostock, succeeded in converting furfurol into pyromucic 
acid by treating it with oxide of silver. This change 
can be made to take place in the following very simple 
manner. 

To an alcoholic solution of furfurol a solution of 
potassa in absolute alcohol is added; the mixture 
becomes hot and solidifies almost immediately into a paste 
of scaly, shining crystals. These are pressed between 
folds of blotting-paper, and the brown coloured mass is 
then repeatedly crystallised from very strong alcohol. 
Thus the potassa salt of pyromucic acid is obtained in 
colourless plates of mother-of-pearl lustre. These 
crystals are very soluble in water and in dilute alcohol ; 
butvery slightly soluble in absolute alcohol. 0*223 grammes 
decomposed bysulphuric acid gave 0*128 grammes sul¬ 
phate of potassa; hence the potassa present was 31*03 
per cent. The formula C10lI:jO5 KaO gives 31*4-2 per 
cent. If the potassa salt is decomposed by hydrochloric 
acid, evaporated to dryness, and heated for some time 

on the water-bath, in a porcelain basin covered with 
paper, the pyromucic acid sublimes, and is deposited on 
the under surface of the paper in shining colourless 
needles, which may be an inch long. 

When burnt, 0*1950 grammes gave, 
Carbonic acid . . . 0*3840 grammes 
Water .... 0*0690 „ 

These numbers correspond to 
C.53-69 per cent. 
II . . • • • 3’92 >> 

The formula C10H4Oc gives, 

C • • • • 53*57 v 

H • • • • - 3*57 » 
The crystals melt at 1290 C. (without correction). 
By the action of potassa on furfurol the alcohol of 

this substance is most probably formed, just as from 
bitter almond oil, by similar treatment, the alcohol of 
benzoic acid is produced. I am at present engaged with 
experiments to prove this conclusively. 

On the Existence of a Fourth Member of the Calcium 
Group of Metals, by F. W. and A. Dupre. 

In the last Number of the Philosophical Magazine 
appears a paper on this subject by the above gentlemen. 
During their recent examination of London waters by 
the beautiful method of Ivirchhoff and Bunsen, they 
several times noticed a faint blue line, not due to 
strontium or potassium, or to the lately-discovered 
caesium. Having since worked with larger quantities 
of the deep-well water, which gave this line most dis¬ 
tinctly, they believe they are now justified in stating 
that the group of calcium, strontium, and barium, like 
that of the alkali metals, contains a fourth member. This 
new metal gives but one blue line,1 situated between the 
lines Sr5 and K/3, about twice as far from the former as 
from the latter. In brightness and sharpness it is quite 
equal to the line Sr5. The method which, after repeated 
trials, they found most advantageous for obtaining it in 
a state of comparative purity is the following:—The 
deposit formed by boiling the water is dissolved in 
hydrochloric acid, and a small quantity of sulphuric acid 
added to the clear solution. The precipitate formed, 
consisting principally of sulphate of calcium, but con¬ 
taining some sulphate of barium, sulphate of strontium, 
and sulphate of the metal under consideration, was col¬ 
lected, washed, dried, and fused with carbonate of 
sodium. The fused mass was then boiled with water 
and the insoluble carbonates of the above-named metals 
collected and treated several times successively in the 
same manner as the original deposit. By these means 
the lime was gradually removed, the carbonates becoming 
proportionally richer in barium, &c. Owing to the 
small quantity of substance at their command, they did 
not attempt to remove the lime entirely. The carbonates 
finally obtained were once more dissolved in hydro¬ 
chloric acid, and the solution, after considerable dilution, 
mixed with a few drops of sulphuric acid. After standing 
at rest for twenty-four hours, the slight quantity of 
deposit formed, consisting of almost pure sulphide of 
barium, wras filtered off and some alcohol added to the 
filtrate, by which a further deposit was obtained, com¬ 
posed chiefly of the sulphates of strontium and the new 
metal, though not quite free from sulphate of calcium. 
These sulphates were again converted into carbonates, 
w*hich were then dissolved in hydrochloric acid, and the 

1 Having been unable to separate it completely from calcium and 
strontium, they are not quite positive whether or not it gives any lines 
at the red end of the spectrum. 
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solution evaporated to dryness. When a portion of this 
dry residue is brought into the flame of the apparatus 
the spectra of calcium and strontium appear, and, in 
addition, beyond the line Sr<5, in the position indicated 
above, a blue line, rivalling the strontium line in bril¬ 
liancy and distinctness of outline. 

As far as they have at present been able to ascertain, 
the carbonate, oxalate, and sulphate of the new metal 
are insoluble in water, the last-named possessing about 
the same insolubility as sulphate of strontium. The 
chloride of the metal does not seem to be hygroscopic, 
resembling in this respect that of barium rather than 
those of strontium and calcium. 

On the Maturation of Fruits, by MM. Berthelot and 
Buignet. 

Tiie changes which fruits undergo during ripening 
constitute the most remarkable phenomena of vegetable 
physiology. Nothing is more interesting than to see 
fruit lose, little by little, its astringent and acid flavour, 
and acquire the sweet and agreeable taste which renders 
it fit for food. This change is especially worthy of 
attention in the case of a fruit detached from the plant 
on which it was developed. In this case, in fact, the 
fruit constitutes a complete medium, which derives 
nothing more from the plant which formed it, all the 
ulterior changes it undergoes resulting from the reci¬ 
procal metamorphoses of its own materials. It is under 
such conditions that we may hope to study most simply 
the play of these metamorphoses ; to comprehend, for 
instance, the laws presiding over the formation of vege¬ 
table acids and over the saccharine principles. 

We have undertaken to make a series of inquiries on 
this subject, the first results of-which wo now lay before 

the Academy. The results were obtained two years 
since, during the winters of 1858 and 1859. Our i’casou 
for mentioning these dates is to show how slow and 
laborious such researches are. They exact innumerable 
analyses and experiments, which can only be carried on 
from year to year, because certain conditions of these 
experiments are supplied by Nature and cannot be pro¬ 
duced at will. In this first paper we propose mainly to 
develope, by a special example, the methods we employ 
and the end we have in view, not, however, pretending 
as yet to give definite results. 

We have experimented on the common orange, one of 
the fruits which most distinctly shows the period of 
maturation. The structure of the orange, the clear 
distinction between its various parts, the thickness of 
its rind, which effectually isolates its juice, and, lastly, 
the relatively rapid period of its artificial maturation, 
offer especial facilities for observation. 

The chemical composition of the juice of the orange 
adds to these facilities. In fact, the juice is principally 
composed of citric acid, fermentable sugars, and nitro¬ 
genous principles. The gelatinous substances analogous 
to pectin, which play so important a part in the matura¬ 
tion k)f certain other fruits, as M. Fremy’s researches 
have shown, exist in the orange, on the contrary, in very 
insignificant proportions. 

The following is our method of operating:—We take 
a certain number of green oranges, susceptible of the 
ripening process, and distribute them in two series, one 
comprising the riper oranges, the other, those less ripe, 
putting aside a few from each series for analysation. 
We then leave them for a few weeks in a dry place, 
maintained at a gentle temperature. At the expiration 
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of this time, if the maturation is effected, we repeat the 
analysis. 

In each of these analy ses we have effected the follow¬ 
ing determinations:— 

1. Weigh each orange. 
2. Separate it into four parts, viz., rind, seeds, juice, 

and pulp. Weigh these four parts, and determine the 
quantity of water and residue, fixed at ioo° C., they 
contain. 

,3. Determine how much azotised and mineral matter, 
soluble in ether, the dried rind contains. 

4. Determine how much azotised and mineral matter 
is contained in the pulp. 

5. Pursue the same plan wfith the seeds, after deter¬ 
mining the number and the mean weight. 

6. Estimate the quantity of water, citric acid, inverted 
sugar, cane sugar, and azotised and mineral matter 
contained in the juice. 

Belying on these determinations, the total composi¬ 
tion of the orange may be ascertained with sufficient 
exactitude, and the variations undergone by the princi¬ 
ples it contains compared. This comparison leads to 
divers interesting results, to which we shall presently 
advert, with further details. The only facts we desire 
at present to adduce are those relating to the sugary 
principles. We give them, moreover, as the results of 
the two series of comparative analyses which we have 
just indicated, not, however, pretending as yet to 
generalise them. The questions are too delicate to bo 
decided upon without certain reservations. 

1. The orange, either before or at the period of its 
maturity, contains, at the same time, cane and inverted 
sugar. 

2. The relative proportions of theso two sugars change 
during maturation; the quantity of inverted sugar, 
which, waa prcTiously greater than that of the cane 
sugar, ceases to preponderate ; the relations change, and 
the cane sugar is found to be the most abundant. 

3. The weight of inverted sugar varies little. 
4. The weight of cane sugar augments relatively to 

the total weight of the orange. 
5. It increases equally, whether compared with the 

total weight of the juice or with the weight of the fixed 
matter contained in the juice. 

From these facts, it is easy to understand why the 
orange becomes sweeter during maturation. The forma¬ 
tion of cane sugar in the ripening fruit is here the most 
striking phenomenon. It is the more interesting-, since 
it is effected in an acid medium ; not only does the citric 
acid appear not to act in inverting the cane sugar already 
formed,—an inactivity which could be foreseen as a result 
of the experiments made by one of us,—but it does not 
oppose the augmentation of the cane sugar itself. 

We are now continuing our experiments, in order to 
strengthen these first results by new studies, and to seek 
out at the expense of what principles cane sugar is 
formed.— Comptes-Renclus, vol. li. p. 1094. 

TECHNICAL CHEMISTBY. 

On the Solvent Properties of Bichloride of Tin, 
by M. Gerardin. 

The solvent properties of bichloride of tin are strikingly 
analogous to those of bisulphide of carbon. It dissolves 
nearly the same bodies, but in less proportions. 

At its boiling-point it dissolves considerable quantities 
ofi octahedral sulphur, iodine, and ordinary phosphorus. 

On the Maturation of Fruits, 
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When the solution cools the sulphur and iodine are 
deposited in beautiful crystals. The phosphorus sepa¬ 
rates in the liquid state, and solidities in a mass, but 
'without crystallising. 

It dissolves amorphous sulphur after prolonged boiling. 
The crystals which form on cooling are octahedral. 

lied phosphorus is perfectly insoluble in it. 
It dissolves bromine and bisulphide of carbon in any 

quantities. 
Silicium, tellurium, arsenic, antimony, bismuth, tin, 

and metallic oxides and chlorides are insoluble in it.*— 
Comptes-Rendus, vol. li. p. 1097. 

PKOCEEDIHGS OP SOCIETIES. 

ROYAL INSTITUTION OF GREAT BRITAIN. 

A Course of Ten Lectures on Inorganic Chemistry, by Dr. 
Edward Frankland, F.R.S., Lecturer o?i Chemistry at 
St. Bartkolomeio’s Hospital. 

Lecture II. 

Oxygen—Its Preparation and Properties—Chemical 
Combination and Decomposition—Combustion. 

The materials composing the solid portion of the globe 
we inhabit, as well as its liquid and gaseous envelopes, 
consist, so far as investigation has gone, of only a 
certain number, and comparatively a small number, of 
elements or first principles. There are known at the 
present time sixty-three of these elementary principles, or 
kinds of matter, which cannot be resolved into anything 
more simple—which we cannot tear asunder into two or 
more different forms of matter. It is true that the number 
of elements is constantly undergoing change ; sometimes 
We are decomposing sxibstances wliivlx liavc hitherto "been 
considered as elements. By the application of new pro¬ 
cesses we are resolving elements into other constituents,— 
sometimes into two constituents that were already known ; 
although this operation has become a comparatively rare 
one. On the other hand, we are sometimes increasing the 
list of the elements by the discovery of substances hitherto 
unknown. Within a very short time the number has 
increased from sixty-two to sixty-three by the discovery 
of the element Caesium by Professor Bunsen. Of these 
sixty-three elements, all forms of matter with which we 
are acquainted are composed. 

It would be easy for anyone, were these elements placed 
before him, to divide them at once into two great classes. 
He would, first of all, see a community of property, which 
we distinguish as metallic character, possessed by a great 
number of these elements—a lustre on the surface ; and, 
if he went deeper into the matter, he would find they 
possessed the property of conducting heat and electricity. 
Another class, much smaller, of these elementary sub¬ 
stances would be found to possess none of these pro¬ 
perties, or to possess them, at all events, in a very 
inferior degree. Such bodies as sulphur, for instance, 
with which you are all very well acquainted, phos¬ 
phorus, the gaseous constituents of the atmosphere— 
these bodies do not possess this prominent feature of 
metallic lustre, nor do they possess the other qualities 
which we attribute to metals. This classification of the 
elementary substances into two great divisions, termed 
respectively, metals and metalloids, the latter including 
all that do not possess these essentially metallic charac¬ 
teristics—this classification, I say, has been very ex¬ 
tensively adopted up to the present time, but it is 
essentially an unpliilosophical one. Although there are 
certain prominent features belonging to these elements 
which classify them in the way I have just mentioned, 

still when we come to study them more intimately we 
find that this line of demarcation is not drawn in the 
manner in which their prominent qualities would lead us to 
draw it. We find, for instance, that although antimony 
possesses strictly the metallic characteristic of lustre, 
and that it conducts heat and electricity very readily 
indeed; still, when We come to study the chemical 
properties of this metal, it is essentially associated with 
the non-metallic bodies ; it is associated with nitrogen 
and phosphorus, two substances which possess in the 
least degree, perhaps, the properties of metals ; so we 
must either transfer antimony, and also arsenic and 
tellurium, to the class of metalloids, or we must transfer 
phosphorus and nitrogen, and one or two other metal¬ 
loids, into the class of metals. There is, however, a 
more convenient mode of classification, wrhich we shall 
adopt in these Lectures. The chemical force may be con¬ 
sidered as being a dual force, like electricity; and if we look 
at it from this point of view we find that one part of this 
force—which rve may term the positive portion—accumu¬ 
lates upon one kind of element; and the negative portion 
of the force upon another kind or class of elements. These 
two qualities of the chemical force connect these elements 
in an electrical manner with each other ; and so closely 
does this connection obtain that some chemists have not 
hesitated to declare that the chemical force and the 
electrical force are indeed identical. The beautiful 
discovery of Faraday, that an equal quantity of elec¬ 
tricity is required to decompose eacli of a large 
number of compounds, shows that there is some close 
connection between these two forces. Without com¬ 
mitting ourselves, however, to this connection more than 
is necessary, some of the elements are endowed with 
what we may term positive energy, and some are endowed 
with what we may call negative energy. I have drawn up 
here [pointing to a diagram] a table exhibiting this kind 
of classification. We find that all the metals, for 
instance, are endowed with positive energy ; that this 
positives portion, so to speak, of the chemical force, when 
these bodies are tom asunder, accumulates itself upon 
the metals, hydrogen, carbon, boron, silicon, phosphorus, 
and nitrogen; while the negative energy accumulates 
itself in like manner upon oxygen, fluorine, chlorine, 
bromine, iodine, sulphur, and selenium. Now, if you 
omit the metals from the list, you have before you the 
names of the metalloids. 

Although the positive elements can combine amongst 
themselves—for instance, the metals can combine with 
hydrogen, hydrogen can combine with carbon, and so on ; 
and whilst the negative elements can also combine among 
themselves—oxygen with chlorine, or with fluorine, or 
with sulphur,—they are far less characterised by that 
energy of action which we saw in so many cases in the 
last Lecture, than when an element belonging to one of 
these classes, combines with one belonging to the other 
class. It is only when a member of the positive family 
combines with a member of the negative family that we 
have manifested those energetic characteristics of the 
chemical force to which I have already directed your 
attention. 

Now, amongst all the changes that occur through all 
these manifestations of the chemical force, let me just 
remark in passing that one change never occurs, and that 
is expressed in the uppermost sentence of our memoranda 
there. Chemical affinity never alters the iveight of matter. 
We have seen that it will alter the force with which 
matter is attracted by the magnet, and that it brings about 
many other changes; but, however great these changes may 
he, the total weight of the matters acted upon by the 
chemical force is never in the slightest degree affected. 

Chemical affinity may be exerted in four principal ways, 
which it will be well for us to note before proceeding 
to study its action upon certain‘of the elements. 

The first and most simple mode in which it acts is that 
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of directly combining two elements with, each other. If 
for instance, wre take the two elements, phosphorus and 
iodine—and you see we select them from the opposite sides 
of our table, the element phosphorus being among 
the positive, whilst the iodine belongs to the nega¬ 
tive class ;—and if we want to produce any effect which 
shall be visible from a distance, without refined modes of 
observation, it is quite necessary that we should select 
elements from opposite sides. [The iodine and phos¬ 
phorus were then brought into contact, the phosphorus 
immediately taking fire.] You see the two bodies imme¬ 
diately unite forming iodide of phosphorus. This is the 
most simple case of chemical union. I might refer to it 
as an instance in which two solid bodies unite chemically ; 
but if we look further into the matter we find that it is 
not really solid bodies that are operating. They are both 
volatile bodies, and being placed together, their vapours 
commingle, heat is produced, and one of the bodies is 
liquefied ; and, consequently, the process of combination 
takes place after all between a liquid and a solid, or, 
possibly, between two liquids. 

The next mode in which chemical affinity acts is by 
what we term displacement. Here, for instance, I have a 
solution which contains copper in combination with 
sulphuric acid ; and if I plunge into this solution a bright 
blade of iron, I effect a substitution of iron for copper in 
the original compound. You see my blade of iron has 
become completely plated with copper : it appears now to 
be, in fact, a blade of copper. Now, what have we done 
here ? In the first place we had sulphate of copper, con¬ 
sisting of one equivalent or combining proportion of 
sulphur, four equivalents of oxygen, and one of copper. 
Now, when I have plunged this blade of iron into the 
copper solution, I simply substitute an equivalent of 
copper by an equivalent of iron, the copper which is set 
free depositing itself upon the iron blade, and we obtain a 
certain quantity of the sulphate of iron. 

The third mode in which chemical affinity is exerted is 
in an exchange of constituents between two compounds. I 
ought to mention, perhaps, that the second mode I have 
just alluded to is commonly termed single elective affinity, 
because the chemical force is assumed to make a selection 
between the copper which is first combined and the iron 
which is afterwards added to it. Now let me illustrate 
this third process by mutual exchange of constituents 
between two compounds. Here we have a solution 
of chloride of mercury, to which I add a solution of 
iodide of potassium. [The solutions were poured into 
one vessel.] Immediately a change takes place,—a new 
body is obviously produced, and that new body is iodide 
of mercury ; whilst the chlorine, which was formerly in 
combination with the mercury, has gone over to the 
potassium of the iodide of potassium. We have in one 
case chlorine and mercury, and in the other case potassium 
and iodine. Now, the exchange was simply effected 
between these two compounds in this manner (illustrating 
the change by means of cubical blocks representing the 
elements in question), so we have now the compounds of 
iodine with mercury and chlorine with potassium. This 
mode is sometimes called double elective affinity. 

Finally, the fourth mode in which chemical affinity is 
exerted, consists in the re-arrangement of the constituents 
of a compound. This re-arrangement—this mode of the 
exertion of chemical affinity—is one which occurs com¬ 
paratively very rarely in inorganic chemistry. We shall, 
perhaps, meet with one or two instances of it; but it is a 
change which frequently occurs in organic chemistry. I 
need only refer to one example ; namely, the transforma¬ 
tion which takes place with sugar in contact with yeast, 
by which it is converted into alcohol and carbonic acid. 

Having thus noticed these four peculiarities of the force 
with which we have to deal, let us now make ourselves 
acquainted with some of the more important elementary 
substances themselves. Amongst these the element 
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oxygen, demands to stand in the foremost rank. It 
is not only the most abundant, but it is also the most 
important element. In every nine tons of water existing 
upon our globe, there are eight tons of this element 
oxygen; and, at least, one-third of the total weight 
of the solid crust of the globe consists also of this 
element; whilst one-fifth of the volume of the atmo¬ 
sphere is also made up of oxygen gas. The greater part, 
however, of this element—in fact, we may say nearly the 
whole of it, exists in combination. Its affinities are so 
powerful, that scarcely anything can exist upon the 
surface of this globe, or in its interior possibly also, un¬ 
combined with oxygen, so long as there is any of it to 
combine with. Therefore, as might be expected from the 
qualities of this element, it is nearly all in combination—all 
that is not in the atmosphere, with the exception of a certain 
quantity dissolved in the waters of the ocean,—not com¬ 
bined there, but dissolved. It is interesting to reflect * 
that the oxygen which is left out of combination is 
only the portion over and above that which is necessary to 
saturate all the other elements. After the other elements 
have taken all the oxygen they require, a certain quantity 
has remained over and above in excess of their demands ; 
and if this quantity had not been left over and above, our 
globe corvid not have been inhabited by beings such as 
now people it, nor could it have been the seat of vegetable 
life. Now, the quantity of oxygen which is thus left 
out of combination is exceedingly small, being only one 
two-millionth of the total amount; hence, if there 
had been among the constituents of this globe one two- 
millionth part less of oxygen than there is, it would have 
made just the difference between an inhabited and an un¬ 
inhabited globe ; for there would not have been any 
oxygen in the atmosphere, and consequently the existence 
of animal and vegetable life would have been impossible. 

There are several processes by which we can obtain this 
element, oxygen. They are all of them, however, based 
upon the plan of extracting a portion of this free oxygen 
that exists in. tlao atm.oopL.ero. We cannot directly extract 
the oxygen from the air, owing to its affinities being more 
powerful than that of the nitrogen with which it is asso¬ 
ciated ; but we have a number of processes for with¬ 
drawing the oxygen from the atmosphere, and entrapping 
it, as it were, into very feeble compounds, from which we 
can extract it very easily. Nearly all the processes for 
preparing this element depend upon this principle of 
entrapping it into a combination from which it is very 
easily separated, and then expelling it from that com¬ 
pound. The most interesting and perhaps the most 
simple process is the one that was first employed by 
Priestley for the preparation of this important gas,— 
the mode, in fact, in which he discovered oxygen 
to be a separate and independent substance. If we 
take metallic mercury and heat it just below the boiling- 
point it absorbs oxygen, and is converted into red oxide of 
mercury; and if we afterwards heat this to a higher tem¬ 
perature in the air it gives out all the oxygen with which 
it had united in the former case whilst it was near the 
boiling-point. When the compound is thus heated, it is 
resolved into these two elements, and the oxygen is set at 
liberty. That is one process of preparing oxygen ; it is 
not the in'oeess we ordinarily adopt, because it is a slow 
mode of extracting it from the air, and the process is con¬ 
sequently far less available for preparing large quantities 
of this substance. We may use, in place of the oxide 
of mercury, a salt termed chlorate of potash, which is 
manufactured in large quantities, and which is employed 
in numerous manufacturing operations, and it is there¬ 
fore available for our purpose in large quantities. This 
salt requires only to be heated to a temperature rather 
lower than that of the oxide of mercury in order to resolve 
it into chloride of potassium and oxygen. Let us see 
what we do in this case ; the chlorate of potash is a salt 
which contains a very large quantity of oxygen. It con- 
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s'sts of one equivalent of potassium, one of chlorine, and 
no less than six equivalents of oxygen. [The Lecturer 
illustrated the proportions by means of cubical blocks, 
representing the various atoms, placing the potassium 
and chlorine below, and the oxygen at the top.] See 
what a pile of oxygen we have combined with this com¬ 
paratively small amount of matter at the base. By the 
temperature to which we are exposing this salt in the 
glass, we are resolving it into chloride of potassium 
and free oxygen gas. All the volatile oxygen gas passes 
off, leaving the non-volatile salt (chloride of potassium) 
behind. Now, this method is scarcely sufficient for the 
preparation of the gas in large quantities; and we have a 
very decided improvement upon it. This improvement 
consists in mixing with the chlorate of potash some metallic 
oxide, such as binoxide of manganese. These metallic 
oxides do not suffer any change themselves, but they very 
greatly facilitate the transformation into the chloride 
and free oxygen. That is the process we are using here 
[pointing to a third apparatus], and you may see how very 
much more rapidly the gas is coming off from this mixture 
than from the chlorate of potash when heated alone ; and 
finally, you may see that the process by the oxide of 
mercury affords us a still smaller quantity of oxygen than 
either of the other two plans. There is still another process 
of obtaining oxygen which has recently been proposed. I 
had intended to show it you at work, but it was an opera¬ 
tion not exactly suited to the lecture-table, inasmuch as 
without very great care and good ventilation it is liable to 
evolve a great quantity of the fumes of sulphurous acid 
into the air. The oxygen from the air must be entrapped 
into a compound from which it is easily obtained. Sul¬ 
phuric acid is a material which contains such entrapped 
atmospheric oxygen. The process of making sulphuric 
acid consists in allowing sulphur to burn in the air. It is 
burnt into sulphurous acid, which contains less oxygen 
than the sulphuric acid, and then this sulphurous acid is 
made by a more complex process to take up more oxygen 
from the air, and to become sulphuric acid. It then 

consists of one part of hydrogen, four of oxygen, and one 
of sulphur. Now, if we pass this mono-hydrated 
sulphuric acid, as we term it, through a red hot tube, it 
is resolved into sulphurous acid, water, and free oxygen. 
It splits up ; it is resolved into sulphurous acid [re¬ 
presenting the compound and the changes by means 
of the cubical blocks]; free oxygen; and into this 
body, which you see possesses the composition of 
water. Now, the sulphurous acid is readily removed 
from the oxygen by passing the mixed gases through 
water. This is the process which has recently been 
proposed to be used commercially for the purpose of 
obtaining oxygen on a larger scale for illuminating pur¬ 
poses, to which I shall have presently to refer. It is one 
which is said to yield it at a cheaper rate than any which 
has before been devised. 

Let us now just glance for a moment at the mode by 
which we are here collecting the gas. You see we first 
fill this vessel [a gas jar] with water, and then allow the 
gas to bubble up. As it rises the water is forced down. 
If we were to pass the gas simply into one of these vessels 
filled with air, we could not in this sharp and definite 
manner compel the oxygen to displace the air. The gas 
and the air would mix together even more rapidly than 
spirit and water, so it would not be possible to get it pure. 
Sometimes a gas, unlike oxygen, is absorbed by water, and 
then we have to substiute for this liquid, metallic mercury. 
In addition to this method for collecting small quantities 
we have forms of apparatus for collecting it in larger 
quantities. This [referring to a sectional drawing of the 
ordinary collecting apparatus used at gas works], is the 
common gas-holder, or gasometer as it is sometimes 
improperly called. It consists of a common bell-shaped 
vessel floating in a tank of water, and counterbalanced by 
a chain passing through a pulley which is not shown in 

of Great Britain. 
the diagram. Here [pointing to the model of a 
gasometer] we have an apparatus of this kind on a small 
scale, fitted up exactly as this in the section. The gas is 
introduced by one of these tubes, both of which pass 
down through the water and then up into the bell. The 
gas is subsequently allowed to pass out at the other tube. 
The bell is made sufficiently heavy so that it will press the 
gas out when required for use. Then this is another form 
of gas-holder. It is more usually employed for experi¬ 
mental purposes than the other. It is called “ Pepy’s 
Gas-holder.” There you have the actual instrument; 
and there is the section of it. It consists of two vessels, the 
upper one open above, and communicating, by means of 
two tubes, with the lower vessel. The gas is con¬ 
tained in the lower vessel. The upper one is filled with 
water, and when it is required to transfer this gas into 
another vessel, it is done by filling the latter vessel with 
water, and inverting it over this shorter tube, which only 
descends to the upper surface of this lower vessel. The 
stopcocks are then opened, and the water flowing down 
through the long tube creates a pressure by which the gas 
is driven up through this shorter tube ; and thus a vessel 
of gas can at any moment be very conveniently collected. 

This gas, oxygen, is perfectly colourless and trans¬ 
parent, and perfectly free from odour and taste, so that 
in examining a vessel of it in any of these ways, you 
would not be able to distinguish it from air. It is, how¬ 
ever, heavier: nine cubic feet of oxygen weighing about 
the same as ten cubic feet of air. Another property which 
was first pointed out by Professor Faraday is its power 
of being attracted by the magnet; and I will endeavour 
to render this visible to you by the apparatus I have placed 
in front of the table. We have here a large electro¬ 
magnet ; it is the electro-magnet belonging to the Institu¬ 
tion, and is capable of exerting a A^ery enormous magnetic 
force. Now, 0Arer the poles of this magnet we will 
suspend a vessel—a little collodion balloon filled with 
oxygen gas. At present we have a balloon filled with 
atmospheric air suspended over the poles, and I will 
exactly counterpoise this balloon so that you may see that 
the magnet has no effect upon it. It is a very delicate 
experiment, and one that requires considerable freedom 
from currents of air in order to make it succeed. I want 
to render the motion of that collodion balloon very visible 
to those at a distance by means of this index finger and 
this rough scale upon the paper behind it. You see the 
contact is now made between the battery and the magnet; 
and, if you notice, there is a little repulsion, collodion 
being dia-magnetic. The rod oscillated a little ; per¬ 
haps it is not Arery visible at a distance, but you 
Avill at all events be convinced that there is no attrac¬ 
tion, and that is all the use I Avish to make of this 
first experiment. Noav let me replace this balloon filled 
with air by another filled with oxygen. There is our gas¬ 
holder filled with oxygen, and here is our little balloon. 
[The balloon Avas then filled with oxygen from the gas¬ 
holder.] Here we have our Aressel of oxygen, Avhich Ave 
will now place in precisely the same position that its 
fellow containing atmospheric air was placed in before. Let 
us again get our counterpoise. You see the oxygen is a 
little heavier than the air, so this experiment will also 
serve to sIioav you the fact that oxygen gas weighs, bulk for 
bulk, more than atmospheric air. [The balloon containing 
the oxygen was then counterpoised.] I think noAv Ave 
shall haA'e the necessary conditions. You see the balloon 
floats there tolerably constantly at that height aboA'e the 
poles of the magnet. There is no connection now between 
the battery and the magnet, so that it is perfectly free ; 
but the moment I connect it Avith the magnet, I cause a 
current of electricity to flow round that horse-shoe of 
iron, and Ave shall then see Avhether any attraction takes 

‘place. If Ave make the contact, you see that the balloon 
lowers ; if I break the contact, you see it ascends slightly. 

. You see now [establishing the contact] it goes very 
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decidedly down ; it is now down to the glass plate. If I 
break the contact the weight at the other end of the rod 
causes it to rise. Now that magnet is no longer in action, 
you see it rises. So that we have evidence here of this 
influence of the magnet upon oxygen gas. So consider¬ 
able is that influence that it has been calculated that the 
oxygen present in the air is equivalent to a shell of iron 
around the whole of the globe of 250th of an inch in 
thickness. Mr. Faraday has very ingeniously connected 
this magnetic property of oxygen with the diurnal 
variation of the magnetic needle. In the day-time, when 
the air has been heated by the sun’s rays, the magnetic 
effect will decrease. In the night, when the air is cool, 
that effect increases, because oxygen is more magnetic the 
colder it is. 

Now, among the other properties of oxygen, its power 
of supporting combustion is one of the most remarkable. 
Here is an ordinary wax taper, which, if plunged into 
this gas, burns with greatly-increased brilliancy ; and even 
if the flame be blown out, it will be re-illuminated if there 
is the slightest glow left upon the wick every time it is 
placed in the gas. Charcoal, which does not burn very 
brilliantly in the air, burns very much brighter in an 
atmosphere of this gas. You see we have only a few 
angles of the charcoal lighted at the flame of the gas¬ 
light ; but I dare say we shall soon get it into vivid 
combustion by introducing it into this gas [the incan¬ 
descent charcoal wras then lowered into a jar of oxygen, 
and the combustion became very brilliant]. This 
shows clearly the difference between diluted oxygen, 
mixed as it is in the air with nitrogen, and this 
element in its pure and unmixed condition. Substances 
which burn rather brilliantly in air, burn with almost 
insupportable brightness in oxygen. Phosphorus burns 
with some brilliancy in the air, and its brilliancy is so 
enormously increased in oxygen, that the light, at all 
events, within a moderate distance, becomes almost 
insupportable [a piece of burning phosphorus was then 
introduced into ajar of the gas, the combustion becoming 

exceedingly brilliant]. If we were to wait a little while 
for the phosphorus to get into a little more active com¬ 
bustion in the air before introducing it into the gas, you 
would see that even in the atmosphere it gives a very 
brilliant light; but look at it now in the oxygen. And 
especially when it is converted into vapour, and you have 
the combustion going on through a considerable mass of 
the gas, then it is that the light attains its highest in¬ 
tensity. Even substances which are incapable of burning 
in the air without the application of external heat readily 
undergo combustion in this gas. Here, for instance, is a 
piece of watch spring, which we should find great difficulty 
in burning in the air. If we can succeed in lighting it in 
the oxygen, which is not always easy to accomplish, you 
will see how readily it burns there. Now, in all these 
cases you have not failed to remark that, in order to bring 
into activity the affinities of the oxygen, we had to apply 
heat. We had to light our taper and our phosphorus, 
and our last experiment has failed because we could not 
light our steel-spring. This is not the case, however, with 
all substances. Here is a substance which is capable of 
burning in the oxygen at the common temperature, and 
even in the air. This colourless liquid I have in this tube, 
the moment it is released, burns in the air [releases it 
from the tube, combustion ensuing accordingly]. That 
was a compound of the element zinc with a substance 
called ethyl. This [exhibiting another liquid] is a com¬ 
pound of boron with the same organic substance, ethyl. 
You see it burns with a green flame. 

Although we have many substances that burn with 
flame—writh the evolution of heat and light, we have 
also many that undergo slow combination with this 
element, oxygen, with less visible action. Iron, for in¬ 
stance, and cotton-waste which has been imbued with 
oil, undergo combustion in the atmosphere, and produce 

the same amount of heat as if they were burnt at once 
with the usual phenomena of combustion ; only that heat 
being spread over a great length of time is not so per¬ 
ceptible. If you take that steel-spring which we tried to 
light—and we will take it once more, because I want to 
show you the intense heat which is produced Avhen iron 
oxidises rapidly—I am not sure that wre shall succeed better 
in this case than we did in the other ; but it is possible. 
[The attempt to ignite the piece of watch-spring was this 
time successful.] Yes, you see now we have got the 
necessary temperature, and the steel can combine at this 
temperature with oxygen, which it does with brilliant 
combustion. Now, if we had thrown that steel-spring 
into the street, and allowed it to undergo the same 
process of combustion by rusting, it would have evolved 
the same amount of heat as it does in this jar, the only 
difference being that we have the oxidation taking place 
in this case in a short time, and, consequently, wre have 
the phenomenon of incandescence ; in the other case, the 
oxidation extends over a long period, and the phenomenon 
of incandescence does not appear. But if very large 
quantities of iron exposing a great surface are placed 
together, and oxidation takes place thus slowly, the 
heat caused is very considerable. We had an instance 
of this recently in the case of the Rangoon electric 
cable, which was to be shipped for Rangoon, and which 
being placed in an immense coil had, in some way, 
become wet; and, in consequence of the presence of 
the air and water the iron coating began to oxidize 
and a great amount of heat was evolved. If there had 
been only a few yards there would not have been this 
effect; but here there was a large mass, and the tem¬ 
perature was raised to such a degree that, according to 
the experimenters, if it did not rise even to ignition it 
would, probably, have been sufficient to melt the gutta¬ 
percha coating ; so, that these slow actions of combustion 
are not to be overlooked. 

Now, chemical combination in these and other cases 
produnes compounds possessing certain, definite cha¬ 
racters which I have attempted to express here amongst 
our memoranda. “ The combination of one equivalent 
of a metal with one equivalent of oxygen, sulphur, 
or selenium, invariably produces a compound possess¬ 
ing positive energy,”—a compound which we should 
arrange on the positive side of our list. “ The combination 
of one equivalent of a metal with two equivalents of 
oxygen, sulphur, or selenium, generally produces a 
neutral compound, that is, one possessing, approximately, 
at least, neither positive nor negative energy. The com¬ 
bination of one equivalent of a metal with three equivalents 
of oxygen, sulphur, or selenium, produces a compound 
possessing negative energy. Compounds possessing 
positive energy are termed bases. Compounds possessing 
negative energy are termed acids. A compound pro¬ 
duced by the union of one equivalent of an acid with 
one equivalent of a base is neutral, and is termed a salt.” 

Now, it is interesting to watch the effect of chemical 
combination, in changing the positive or negative character 
of a body, through the different phases of the combina¬ 
tion. Let us take, for instance, the element manganese 
which, you see, belonging to the metals, possesses, accord¬ 
ing to our table there, positive energy. Now, if we unite 
with one. equivalent of manganese one equivalent of 
oxygen, forming what is termed protoxide of manganese, 
we produce a body possessed of positive energy. What 
we term a “base” is produced. Ifwe unite the manganese 
with two equivalents of oxygen we produce a neutral 
substance. We are here [illustrating the combination by 
means of cubes] adding, you see, negative energy to this 
original positive atom. The first equivalent is not 
sufficient to neutralize the positive energy, but the second 
is, and gives us a neutral compound,-—the binoxide of 
manganese. But if we go on still farther adding oxygen, 
which we can do in the case of the manganese but not in 
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all cases. If we add a third equivalent, if our theory he 
correct, we shall get a negative compound, and it will be 
an acid : it is manganic acid. 

Manganese = + 20 
Oxygen = — 10 

Protoxide of manganese = + 10 Basic 
Oxygen = — 10 

Binoxide of manganese = o Neutral 
Oxygen — — 10 

Manganic acid = — 10 Acid. 

Now [explaining the above diagram], suppose our 
manganese possesses a positive energy, which we will call 
4- 20 [plus 20], and the oxygen possesses a negative energy, 
which we will represent by — 10 [mimis 10], the addition of 
an atom of oxygen to an atom of manganese will reduce the 
positive energy of the manganese to 10, forming a base ; 
then the addition of a second equivalent of oxygen takes 
the remaining 10 from the positive energy of the com¬ 
pound, and we get a neutral substance; while the addition 
of another equivalent of oxygen [— 10] gives a decidedly 
negative energy to the compound, and we have an acid. 

In the next Lecture we will consider hydrogen, and the 
peculiar modes in which it unites with the element we 
have studied to-day, namely, oxygen. 

ROYAL SOCIETY OF EDINBURGH. 

Monday, January 21, 1861. 

The Very Rev. Dean Ramsay, Y.P., in the Chair. 

The following communication by Dr. Lyon Playpaih, 

C.B., E.R.S., and J. A. Wanklyn, F.R.S.E., “ On a 
Method of taking Vapour Densities at L,uw I'c mperaturos C ’ was 

read. The authors refer to Regnault’s experiments, which 
have shown that aqueous vapour in the atmosphere has the 
same vapour density at ordinary temperatures as aqueous 
vapour above ioo° C. ; and they bring forward fresh 
experiments upon alcohol and ether to show that when 
mixed with hydrogen these vapours preserve their normal 
density at 20° or 30° C. below the boiling points of the 
liquids, and infer generally that vapours, when partially 
saturating a permanent gas, retain their normal densities 
at low temperatures. 

From their iesearch.es the authors deduce the conse¬ 
quence—remarkable, but quite in harmony with theory, 
that permanent gases have the property of rendering- 
vapour truly gaseous. Stated in more precise terms, the 
proposition maintained by the authors is, “The presence 
of permanent gas affects a vapour, so that its expansion- 
coefficient at temperatures near its point of liquefaction 
tends to approximate to its expansion-coefficient at the 
highest temperatures.” 

The authors anticipate that admixture with a perma¬ 
nent gas may serve as a kind of re-agent to distinguish 
between cases of unusually high expansion-coefficient in a 
vapour, and cases where, chemical alteration takes place. 
It will also be possible, by the employment of a permanent 
gas, to obtain vapour-densities of compounds wdiich will 
not bear boiling without undergoing decomposition. 

In experimenting upon substances which may be heated 
above the boiling point, the authors employ Gay Lussac’s 
process for taking the specific gravity of vapours. A 
slight modification is, however, necessary. Previous to 
the introduction of the bulb containing the weighed 
substance, dry hydrogen is introduced into the graduated 
tube and measured with all the precautions belonging to 
a gas analysis. It will be obvious that in the subsequent 

calculation the volume of hydrogen corrected at standard 
temperature and pressure must be subtracted from the 
volume of mixed gas and vapour, also corrected at 
standard temperature and pressure. 

When the substance will not bear heating to its boiling- 
point, the authors employ a process resembling that ot 
Dumas in principle, but differing very -widely from it in 
detail. Dumas’ flask with drawn-out neck is replaced by 
two bulbs, together of about 300 cub. cent, capacity, 
joined by a neck, and terminating on either side in a 
narrow tube. One of the narrow tubes has some very 
small dilatations blown upon it (b), the other is merely 
bent (D). (See the drawing.) The apparatus, whose 
weight should not exceed 70 grm., is weighed in dry air, 
then placed in a bath, being secured by a retort-holder 
grasping the neck joining the large bulbs C and C. The 
end A, projecting over the one side of the bath, is made to 
communicate with a hydrogen apparatus ; the end D 
passes through a hole in the opposite side of the bath, 
which is plugged up water-tight by means of putty. Dry 
hydrogen is transmitted through the whole arrangement, 
and escapes at D through a long narrow tube joined to it 
by a caoutchouc connecter. 

The bath is next filled with warm water until the bends 
a and a are covered. The connection with the hydrogen 
apparatus is then for a moment interrupted to allow of the 
introduction of a small quantity of the substance at A. 
The substance, which should not more than half-fill the 
small PulP 0, is partially vaporised in the stream of hydrogen, 
and in that state passes into the part CC. All the while, the 
temperature of the bath is kept uniform throughout by 
constant stirring, and made to rise very slowly. When 
within a few degrees of the temperature at which the 
determination is to be made, the current of hydrogen is 
almost stopped, so that the bulbs C and C may contain 
less vapour than will fully saturate the gas at the tem¬ 
perature of sealing. The water of the bath is then made 
to subside, by opening a large tap placed near the bottom. 
The bends a and a are thus exposed, the bulbs CC remain¬ 
ing covered. Immediately the current of hydrogen having- 
been stopped, the flame is applied at aa, so as to seal the 
apparatus hermetically. The temperature of the bath, as 
well as the height of the barometer, must now be observed. 
After being cleaned, the apparatus (which now consists of 
three portions, viz., the portion CC hermetically sealed, 
and the two ends b and D) must be weighed. 

The capacity of the apparatus is found by filling it 
completely with water and weighing ; but previously to 
this operation the volume of hydrogen enclosed at the 
time of sealing must be found. On breaking one extremity 
under water, the water will rise in the bulbs, and, after a 
while, will have absorbed all of the vapour, but will leaf e 
the hydrogen. The bulbs must then be lifted out of the 
water, without altering their temperature, and, with the 
water that has entered, weighed. The difference between 
the latter weighing and the weight of the bulbs quite full 
of -water gives fhe weight in grammes, which expresses in 
cubic centimetres the volume of hydrogen enclosed; the 
pressure is the height of the barometer, minus the column 
of water which had entered the bulbs; the temperature is 
that of the water. 

An example of a determination of the vapour density 
of alcohol at 30° C. below its boiling point is subjoined:— 
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Height of the barometer (at o° C.) 
Temperature of the balance case 
Weight of apparatus in dry air . 
Temperature at time of sealing . 
Weight of apparatus + hydrogen + vapour 

Weight of apparatus + water (at 5-28 C.) 
Weight of apparatus filled with water 
Height of water column 

7 63 *09 man. 

7*5° C. 

69*959 8'rm- 
48° C. 

69*5275 grm. 

191*76 grm. 
545-36 grm. 

122 m.m. 

From which is deduced :— 

Volumes corrected 
at 0° C. and 760 m.m. pressure. 

Cubic centimetres. Grm. 
Hydrogen + vapour 4o6!43 weighing 0-1695 

Hydrogen, 341 -27 ,, 0-0306 

65-16 0-1389 

Therefore, 65-16 cub. c. of alcohol vapour weigh -1389 grm. 
but 65-16 cub. c. of air weigh *0843 grm. 

•1389 
Vapour density of alcohol --- = 1-648 

•0843 

The authors have extended their experiments to acetic 
acid and other substances. At low temperatures the 
vapour-density of acetic acid approximates to 4-00, no 
matter how much hydrogen be employed. At higher 
temperatures, an approximation to 2-00 is obtained, but 
without heating so high as Cahours found necessary. 

The authors are continuing these researches. 

SOCIETY OF ARTS. 

Wednesday, January 30, 1861. 

W. H. Bodkix, Esq., Assistant Judge for Middlesex, 
Vice-President, in the Chair. 

(Continued from page 108.) 

Dr. Nohmandy could not state what was done with the 
tea in China, but he could, as an eye-witness, give them 
some information as to the treatment it received in this 
country, at the hands of large, and so-called respectable 
dealers. They were 4ware that the tea came to this 
country in cubical boxes, enclosed in a thin sheet of lead, 
which was soldered in a manner so exquisitely beautiful, 
that no European plumber could imitate it. In the event, 
therefore, of that metallic sheet being ruptured, it could 
not be. re-soldered without immediate detection. The 
practice, therefore, was to cut a hole in the metallic sheet 
sufficiently large to admit the introduction of the hand to 
take from the chest a sample from which the dealer de¬ 
cided as to his purchase. The tea having been delivered 
in the chests to the purchaser, then came his own process 
of sophistication. If the seam in the metallic sheet could 
be imitated or re-produced, the task would be an easy one, 
but as that could not be done, the chests were emptied of 
their contents through the hole to which he had alluded, 
and the tea was poured out in a room appropriated to the 
purpose, the floor of which was kept very smooth and 
clean. A mixture of various descriptions of tea was then 
made in a heap, turned over with wooden shovels, and 
the chests were re-filled through the same hole ; the 
compression of the tea in the chest being effected by the 
hand in the first instance, and afterwards by the foot. In 
that manner the chests were re-packed with a different 
article from that which they originally contained, and they 
were then ready for sale by the dealer. He begged to 
state that he had seen the jjrocess carried on in one of the 
largest tea houses of London, and he would therefore 
vouch for the correctness of his statement. With respect 
to bread, he was in the habit of analysing many hundred 
samples every year, and he could say that, at one time, 
he never met with bread entirely free from alum. It was 

not his purpose now to discuss the question whether alum 
so administered was injurious to the human system or not. 
The question was whether alum was actually present in 
bread or not. He had been instrumental in convicting 
about a hundred bakers for adulteration of bread, and he 
might state that, of the cases so brought forward, the 
largest proportion pleaded guilty to the charge. He was 
happy to say that his experiments in this matter showed 
that a decided improvement had lately taken place in the 
general quality of the bread submitted to him, inasmuch 
as out of twenty-three samples of bread sent to him, at the 
instance of the magistrates of Wandsworth, only nine were 
found to contain alum, so that it would be seen that they 
were improving, and it was to be hoped that legislation 
had done something towards mitigating the evil. 

Mr, T. A. Malone wished to set himself right with 
respect to what he had stated at the last meeting as to the 
adulteration of tea with the substance known as Valonia. 
Professor Bentley having questioned that assertion, he (Mr. 
Malone) would now state that a piece of valonia was put 
into his hand by the son of a large tea merchant, who told 
him that it was a substance used in the sophistication of 
tea ; and it was upon that authority (which he considered 
a good one) he made the statement at the last meeting. 
At the same time, he laid no claim to having discovered 
any ready means by which the presence of that substance 
in tea could be detected. He had been told by a gentle¬ 
man present, acquainted with the subject, that valonia 
could be used in such a manner as to deceive the most ex¬ 
perienced judges of tea; in fact, he was inclined to doubt 
whether chemical appliances were sufficient to detect that 
kind of sophistication. It had been said that there was 
equal difficulty in detecting some methods of adulterating 
tobacco ; and he had heard it said of an eminent analyst 
that he was able to adulterate tobacco hi such a perfect 
manner that he could not afterwards detect his own 
work ; and he believed that remark applied in a 
great measure to the sophistication of tea. The 
injurious effects of tp.a. upon some constitutions were 
attributed to the astringent properties it contained. He 
believed those properties could be modified by the use of 
gelatine ; and, in his own experience, he had rendered tea 
more agreeable to his palate by the introduction of a few 
strips of isinglass into the infusion. The general opinion, 
he believed, was that the principle in tea which was known 
as Theine acted unfavourably upon the nervous system of 
some persons, and the amount of that principle (which 
could be detected by treatment with benzol) might form 
some test of its action upon the human system. 

Dr. Riddell remarked that the question of tea had been 
more or less discussed during the last ten years. His own 
experience had been principally confined to such articles 
as pickles and sauces. Soy was an article which contained 
very nutritious properties. It contained a larger quan¬ 
tity of nitrogen than any other kind of food used by the 
Chinese, and it appeared they had discovered that to be 
the case, and therefore used it in large quantities. People 
frequently now would see, in the shop windows of London, 
a peculiar-shaped jar, labelled “Japanese Soy,” but that 
jar contained a cork, and if the article was what it pur¬ 
ported to be, the wonder was how the cork got into the 
bottle, considering the Japanese did riot use corks. Avery 
favourite condiment in this country was mushroom ketchup, 
and when they purchased it, the shopkeeper could do no 
more than tell them that he bought it for genuine, and he 
hoped it was so. Yery good “ mushroom” ketchup was, 
however, said to be made from horse’s liver ; and a lady 
in India had told him she always made her “mush¬ 
room” ketchup from calves’ liver. Some remarks had 
been made with regard to curry powder, and it was stated 
that it could be made without turmeric. He believed he 
could, put his hand upon 400 different receipts for making 
curry powder, written in Persian, so that it would be diffi¬ 
cult to make a universal curry powder. "With regard to 
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pickles, he believed very little East Indian pickle was sent 
to this country. Girkins certainly would not be found 
in India. The West Indian pickles consisted chiefly of 
mangoes. With regard to cayenne pepper, the public 
taste was in favour of a red-coloured article, although it 
was difficult to conceive how a genuine pepper of that 
colour could be furnished from a dark-brown or yellow 
chili. 

The Chairman said he had listened with satisfaction 
both to the paper and to the discussion upon it. It had 
been truly stated that the object of this Society was, upon 
every subject that it touched—as far as human means 
could do so—to promote and elicit truth; but it would be 
quite understood that the Society did not hold itself 
responsible for the views that were advanced in the papers 
brought before these meetings, or for the facts therein 
stated. It was hardly possible to conceive that a subject 
of this kind, arraying on the one side charges against the 
commercial classes of the country, and on the other side 
persons who naturally desired to screen themselves from 
the imputation of supplying unwholesome food—that a 
discussion of this kind would not call forth a little 
temper; he was glad to see it had not been carried 
further. The probability was that on one side there 
might be an exaggeration of facts, and on the other side 
an over anxious zeal to defend interests of which these 
persons were in some degree the representatives. Under 
these circumstances, perhaps they might look for the 
truth between the two extremes. There was one subject 
to which he would more particularly allude. With regard 
to the public health, he thought the statistical returns 
showed that to whatever degree the adulteration of 
food was indulged in, the value of human life had in 
modern times greatly increased. That was a strong fact, 
but there were other circumstances to be regarded, which, 
he thought, would not afford equally satisfactory results, 
During the last year he had been a visitor of one of the 
largest lunatic asylums in the world, where there were 
now 1800 and 1900 lunatics in out; building, and the 

great increase of lunacy in this country had attracted 
the attention of everyone who had considered the sub¬ 
ject. It was undoubtedly the opinion of the most 
eminent physiologists, and men conversant with the 
human frame, and the action of food upon it, that some 
extent, if not a considerable portion of the increase of this 
malady, might be traced to the effects upon the nervous 
system of deleterious substances, which it was to be feared 
were but too commonly mixed with articles of food sup¬ 
plied more especially to the poorer classes of the com¬ 
munity. He thought, with respect to the paper, nothing 
had transpired which ought to deprive the author of it of 
the usual compliment which was paid upon these occa¬ 
sions. He would therefore take the sense of thh meeting 
upon the proposition that a vote of thanks be given to Mr. 
Wentworth Scott for his paper. 

A vote of thanks was then passed to Mr, Scott. 

MANCHESTER 
LITERARY AND PHILOSOPHICAL SOCIETY. 

Ordinary Meeting, February 5, 1861. 
J. C. Dyer, Esq., Vice-President, in the Chair. 

Mr. John Curtis communicated his observations of the 
tall of rain in theyears i860, 1859, an<^ and compared 
them with Dr. Dalton’s average for 47 years, and with 
the mean of the last 72 and 75 years. The following is a 
summary of the results :— 

Average from 1794 to i860 . 35-46 inches. 
,, from 1786 to 1857 . 36-398 ,, 
,, from 1786 to i860 . 36-2,74 ,, 

Dalton’s from 1794 to 1840 . 35'523 ,, 

In. i858 . 3°‘53 „ 
» .lS59 . 33-°9 >> 
>> .i860 . 36-24 ,, 

. Comparing the last year with 1859 it was found that the 

No. of rainy days in i860 w*ere 28 days above that in 1859. 
Amt. of evaporatn. 
Mean temperature 
Hghst. tern, in shade 
Lwst. tern, in shade 
Hghst. tern, in sun 
Lwst. tern, on grass 
Mean of barometer 
No. of days of snow 

>> 

>> 

f) 

was 
was 
wras 

0-92 in. below 

3*i3 
9*7° 

was 19-9° 
6-~° 

0 below 
below 
below 

was e>-o“ below 
was 19-9° below 
was 0-031 in. below 
were 8 more than 

99 

Dr. Crace Calvert stated that in consequence of 
having found lead in snuff packed in leaden cases, he had 
examined tea, chicory, &e., but without discovering lead 
in them, which he attributed to the protection afforded, 
in some instances, by the interposition of paper between 
the article and the leaden case, and in others to the 
absence of sufficient moisture to promote chemical action. 

One of the medals struck on the occasion of the 
coronation of the present King and Queen of Sweden, 
presented to the Society by the University of Christiana, 
excited much admiration on account of the excellence of 
medallurgy it displayed. 

A Paper “ On the Kaloscope,” by Mr. W. H. Heys, was 
read by Mr. George Mosley.—This Paper was communi¬ 
cated by the Microscopical Section, and. an abstract will 
be found in the Chemical News, No. 62, under that head. 

PHYSICAL AND MATHEMATICAL SECTION. 

January 31, 1861. 

Mr. Mosley read from the Gibraltar Chronicle of the 
8 th January, an abstract of meteorological observations taken 
at the Royal Engineers’ Observatory, Gibraltar, during 
the year i860. Prom the results given it appeared that 
while the weather in England during the last summer and 
autumn had been unseasonably cold and wet, at Gibraltar, 
on the contrary, it had been remarkably warm and dry. 
During tire six months from the 30th of April to the 1st 
November, the fall of rain at Gibraltar had been only 
1-237 inches, whilst at Manchester, according to Mr. 
Vernon’s returns, it had been 21-858 inches. It was also 
remarkable that the maximum degree of humidity of the 
air at Gibraltar, as determined in the usual way by the 
wet and dry bulb thermometers, occurred on the 30th of 
September during the long period of drought. The 
average fall of rain at Gibraltar, from eight years’ 
observations, is 41-2 inches, but during i860 the amount 
collected in a gauge on the ground was only 34-874 inches, 
and in a gauge 25 feet above the ground 32-358 inches. 
The mean pressure of the atmosphere for the year, at 50 
feet above mean water level, was 30-001 inches ; the mean 
temperature, 64° -9; and the mean dew point com¬ 
puted was 57p"4 

Mr. Baxendell communicated the following table of 
the fall of rain at the Flosh, Cleater„ near Whitehaven, 
during the last three years, drawn up from observations 
made by Thomas Ainsworth, Esq., a Corresponding 
Member of the Society 

January 
1858. 1859. i860. 

• 3'49 5 5QI5 7-672 
E ebruary . . 0-465 4A77 2*647 
March . . 3-665 4-507 5-030 
April . . . • 2‘575 4-017 2-527 
May.... • 3'855 0-400 3-660 
June • 2"z35 2-585 4-622 
July. . . . . 4-000 2-937 2-222 
August. . . • 3-I57 6-332 6-650 
September. . 5-667 6-247 2-030 
October . 6-6io 4"325 9*122 
November . . 1-400 4‘737 2*012 
December . . 4-665 4-120 5-6IO 

Total . 41-789 50-099 53'804 
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Mr. Baxendell, referring to a letter by Dr. Wolf, of 
Zurich, inserted in No. 1289 of the Astronomische Nach- 
richten, on the variations in the frequency of the solar 
spots, exhibited a diagram showing such frequency by the 
relative lengths of ordinates laid off from a line represent¬ 
ing the time. Treating Dr. Wolf’s data by the method 
of least squares, Mr. Baxendell had deduced a mean 
period of 11-086 years, the mean epoch of minimum 
frequency being 1732-96. 

Mr. T. Heelis read a Paper “ On Meteorological Observ¬ 
ations, and Observations of the Temperature of the Atlantic 
Ocean, made on rims from Liverpool to Gibraltar, and from 
Gibraltar to Liverpool, in September, i860.” 

This Paper was considered by the Section worthy of 
being printed in the Memoirs, and will be read at an 
Ordinary Meeting of the Society. 

In the course of a discussion which ensued on the red 
colour of the sky, often observed as an indication of 
approaching bad weather, Mr. Binney mentioned that 
Mr. Dancer had shown him an aurora borealis of a pale 
greenish white colour, which when observed through 
glass upon which moisture had been deposited, appeared 
red. 

Mr. Baxendell mentioned that several fogs, especially 
those which had occurred in the early part of the present 
winter, had been observed by him to be luminous, and that 
Mr. Crosse, the electrician, had found many fogs to be 
highly electrical. 

CHEMICAL SOCIETY. 

Thursday, February 7, 1861. 

Professor Brodie, F.R.S., President, in the Chair. 

Messrs. C. E. Beadnell and J. Davis were elected Fel¬ 
lows, and Messrs. E. L. Barret and C. Ulrich, Associates. 

Professor Field read a Paper “ On the Carbonates of 
Copper, Cobalt, and Nickel.” In a former communication 
the author had observed that when the solution of a 
copper salt was added to an excess of solution of bicar¬ 
bonate of soda, and the resulting blue liquid boiled for 
some time, he obtained a green precipitate of dicarbonate 
of copper or malachite ; that where sulphate of copper 
was added to a strong solution of carbonate of soda, and 
the mixture boiled, a black precipitate of a highly basic 
carbonate of copper was formed ; and the same compound 
resulted from adding natural or artificial dicarbonate of 
copper to a boiling solution of carbonate of soda ; and 
that by boiling the basic carbonates, green or black, for a 
few minutes in water, or for a very lengthened period in 
carbonate of soda solution, they become converted into 
oxide of copper. The author now showed that when 
azurite is boiled with water or solution of carbonate of 
soda, it undergoes the same reactions, being converted 
into oxide of copper, rapidly in the one case, slowly in 
the other. Azurite dissolves in a hot concentrated solu¬ 
tion of bicarbonate of soda, and the liquid, by prolonged 
ebullition, yields a precipitate of malachite. When 
solution of nitrate of cobalt is added to excess of bicar¬ 
bonate of soda, no precipitate is produced until a consider¬ 
able quantity of the cobalt has been introduced. The 
solution has a beautiful violet colour, and may be boiled 
for some time without decomposition. When a larger 
proportion of cobalt solution is added to the bicarbonate, 
a pink coloured precipitate, scarcely affected by boiling, is 
produced. This compound retains carbonate of soda with 
great tenacity. On boiling the washed precipitate in 
water it becomes brown. The precipitate formed by add¬ 
ing nitrate of cobalt to excess of carbonate of soda is blue, 
instead of pink. Like the pink compound it was toler¬ 
ably permanent, and could not be freed from carbonate of 
soda. The washed precipitate produced by the reaction 
of carbonate of soda and nitrate of cobalt, was boiled for 

ten hours in water, whereby it became brown, and event¬ 
ually black. This compound proved to be a mixture of 
ordinary carbonate, soluble in dilute hydrochloric acid 
with evolution of carbonic acid, and sesquioxide of cobalt, 
soluble in strong hydrochloric acid with evolution of 
chlorine. When nitrate of cobalt is added to bicarbonate 
of soda containing a little hypochlorite of soda, a bright 
green liquid of great tinctorial power is produced. This 
liquid, if not too concentrated, may be boiled for some 
time without decomposition. Nickel salts exhibit with 
the carbonates of soda much the same reactions as cobalt 
salts. The carbonates of nickel, like those of cobalt, 
cannot be completely converted into oxide; but unlike 
those of cobalt, do not yield any peroxide by boiling with 
water. 

Mr. A. H. Church read a Paper “ On the Oxidation of 
Benzol.” Free benzol, as is well known, is practically 
inoxidisable ; but the compound known as sulphobenzolic 
acid, made by dissolving benzol in strong sulphuric acid, 
proved to be readily oxidisable by means of bichromate of 
potash and sulphuric acid, into an acid having the 
formula C12 H4 04. Nitro-benzol, by the same mode of 
oxidation, yielded the nitro-acid C13 H3 (N04) 04. The 
new acid belongs to the benzoic series of homologous 
acids, and stands immediately above benzoic acid. Toluol 
compounds similarly treated yield benzoic and nitro- 
benzoic acids. The higher hydrocarbons of the series 
also yielded benzoic acid. The author found that ordinary 
oil of vitriol diluted with about one-eighth part of its bulk 
of water, although without action on benzol, dissolved 
toluol and the higher hydrocarbons from coal-tar oil, and 
this liquid by treatment with bichromate of potash 
furnished benzoic acid in quantity. 

NOTICES OF PATENTS. 

Twprovomcnts in the Treatment of Madder Roots, Munyeet, or 
other Plants of a similar Class. By Edward Mucklow, 

of Bury, Lancashire. 

This invention consists (according to the Patentee) in 
cleansing the madder roots, &c., more effectually than 
has hitherto been done, from certain impurities which 
injuriously affect their dyeing properties. For this purpose 
theroots, while in the moiststate, are subjected to hydraulic 
pressure to remove the juices contained in them. It is 
the substances dissolved in these juices that the patentee 
considers to be injurious. If the roots have been dried 
before undergoing purification, the patentee moistens them 
before subjecting them to pressure. After removal from 
the press, the roots are to be dried and ground; they then 
constitute “refined madder.” 

The advantages attributed to this process by the inventor 
are that, when goods are dyed with madder so prepared, 
1st, the whites turn out clearer; 2nd, that less soap 
and alkalies will be required for cleaning in the Turkey 
red process. 

The Extraction of a certain Colouring Matter from Rags 
and other Waste Vegetable 'Textile Fabrics containing the 
same. By Jules Albert Hartmann, of Mulhouse. 
(Provisional Protection only.) 

The patentee’s idea is to recover the alizarine from madder- 

dyed goods, preferably from those which aie to be used 

for paper-making ; so that the colouring matter may again 

be employed for dyeing and printing. 
The following process is said to answer well. The rags, 

&c., are first treated with water slightly acidulated with 
muriatic acid, for the purpose of removing the metallic 
oxides which have been used for mordanting. The colour¬ 

ing matter is to be separated from the goods by means ot 
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a boiling solution of alum, or an alkali. It is to be 
separated, subsequently, by precipitation or evaporation. 

The Patentee appears to consider alizarine to be the only 
colouring matter concerned in madder dyeing, inasmuch 
as he confines himself to the extraction of that substance. 
Practical dyers are, however, aware that madder colours 
cannot be procured in perfection from alizarine alone. We 
have no confidence in the process partly from the circum¬ 
stance alluded to above, and partly because it is evident 
that the provisional specification was taken out before the 
Patentee had sufficiently matured his mode of operating. 

Improvements in the Manufacture of Colouring Matters. By 
Frederick Crace Calvert, Charles Lowe, and 

Samuel Cltet, Manchester. 

This curious patent may be divided into two principal 
parts, one being the production of a green colouring matter 
from aniline and its homologues, and the other being the 
conversion of the green colour into a blue. The green 
they call Emeraldine, and the blue Azurine. The chemists 
who devote themselves to colouring matters are said to be 
at their wits’ end for names. 

The Patentees do not appear to have succeeded in 
isolating their new colouring matters, for it is specially 
stated that they are obtained by oxidation in direct con¬ 
tact with the yarn, &c. 

In preparing the green colour, they first impregnate the 
goods with an oxidising agent. They recommend a 
solution of chlorate of potash (4 oz. to the gallon), the 
goods, after steeping, are to be dried and then padded or 
printed with an acid salt of the base. They prefer a 
solution of tartrate or hydrochlorate of aniline containing 
one per cent, of the alkaloid. After the padding or 
printing, the goods are aged for twelve hours, that time 
being sufficient for the complete development of the 
colour. 

They also prepare the green by the following modifica¬ 
tion of the first process :—They mix the oxidising agent 
with the salt of aniline, and print on both together, of 
course thickening with starch or flour in the usual manner. 
They recommend the following mixture :— 

“Solution of an acid salt of aniline (containing 1 lb. of aniline). 
Tartrate or chloride of aniline ... 3 lbs. 
Starch or flour paste .... 60 lbs. 
Chlorate of potash • . ; . . 1 lb. 

The chlorate of potash must be dissolved in the starch- 
paste whilst hot, and the solution of the acid salt of 
aniline we add to it after cooling.” 

We quote the above literally because it appears to us 
rather vague. If we understand the directions, they 
mean that three pounds of a solution of tartrate or 
“chloride” of aniline are to be taken, which three 
pounds of solution are to contain one pound of aniline. 

The green colour’, as produced by the above method, is 
to be converted into a blue or purple by boiling in a weak 
solution of soap or alkali, the goods are then to be dried. 
The soap solution should contain four ounces of printers’ 
soap to the gallon; and the alkaline bath one ounce of 
caustic soda to the gallon. 

The patentees say that instead of the alkaline or soap 
bath, the goods may be passed through a solution contain¬ 
ing one ounce of chromate or bichromate of potash to the 
gallon of water. 

The above colours do not require any mordant. 
This patent appears to us to be of great interest. We 

know that efforts have, for a long time past, been made to 
apply aniline directly to fabrics, and convert it into 
colouring matter in the fibre. Some of these efforts have 
led to disappointment. If yarn, impregnated with a salt 
of aniline, be passed into a solution of a chromate or bi¬ 
chromate, it immediately assumes a dirty green colour, 
which acquires a certain amount of purple tone by treat¬ 
ment with soap. If the aniline solution be strong the 

goods become nearly black in the chromate bath. We 
are curious to see some of the colour produced by the 
above patent process. 

The Adulteration of Food, 

To the Editor of the Chemical News. 

Sir,—It is to be hoped that the present discussion of 
the question of food adulteration will clear away many of 
the erroneous ideas now existing on this subject, which 
present such formidable obstructions tr the establishment 
of any system, whereby the laws regulating the sale of 
provisions may be placed upon a satisfactory basis. It 
must, at all events, throw some light upon the chaos of 
conflicting statements which are now before the public, 
and thus accomplish something towards the elucidation of 
truth. It would be as reasonable in a sick man to hope 
for a cure from the prescriptions of physicians who 
cannot agree as to the diagnosis of his disease, as to expect 
that we shall derive any benefit from legislative enactments 
against adulteration, so long as those who are looked up to 
for instruction on this question, are so widely at variance 
amongst themselves as to the nature and extent of the 
evil against which such enactments are made. Let me 
select a few of the statements which have been published 
within the last three weeks. 

Respecting the adulteration of Tea, Mr. W. L. Scott 
informs us “ That of black teas, about 61 per cent, would 
be found adulterated, or more or less impure. That of 
green teas the per-centage of adulterated samples would be 
approximately 78 per cent. Mr. W. L Bland says, “That 
so far from seven-eighths of the tea which came over to this 
country being adulterated, not one-eighth of our annual 
imports of that article was adulterated.” Mr. William 
Green says, “ That the statement that seven eighths of the 
tea, imported is adulterated, is rattier Pelow the "fact.” Mr. 
W. G. Reynolds is “ quite certain that but a very small 
proportion of the teas imported into this country are in 
any way adulterated; that tea cannot be adulterated with 
impunity and profit.” 

Respecting Bread Mr. Scott states “ that very few 
samples are uncontaminated with alum.” And in 
reference to a doubt expressed as to the correctness of the 
assertion that 87 per cent, of the bread of London was 
adulterated, he says that “if anything, it was rather under 
the mark and adds that of ioco loaves purchased of as 
many different bakers in London, fully one-fourth of the 
total number would be found repulsive to an ordinarily 
discriminating palate. That sulphate of copper is used by 
Belgian and Austrian bakers.” Mr. Wersmann informs us 
“that out of sixty-four samples of bread obtained from 
various shops in Whitechapel, and examined by Dr. Odling, 
not a single one wras found to contain alum ; ” that “ he has 
tested many samples of bread at Prague, for sulphate of 
copper, but not in a single instance could he obtain a trace 
of it.” That “ one of the largest bakers in Vienna assured 
him that its use is utterly unknown in Austria.” 

Milk, Mr. Scott tells us, is adulterated with “ annatto, 
turmeric, gamboge, starch, mucilage, or, rarely, with the 
brains of some animal.” Whilst Dr. Wyld tells us that 
“ water is almost the only adulteration of milk.” 

Now, it is quite evident that some of these statements 
must be “ entirely false or gross misrepresentations,” and, 
inasmuch as the onus probandi necessarily rests with those 
who assert the existence of the adulterations, I maintain 
that, unless Analysts support the publication of important 
results obtained in investigations upon questionable points 
by sufficient details, their conclusions are not entitled to 
our confidence. 

In the remainder of your report of Mr. Scott’s paper, 
published in last Saturday’s Journal,! find the following : — 
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“ O11 one point, relating to beer, I will make a single 
observation,—viz., that I have actually detected strychnine 
in two samples of bitter beer.” 

Now, I think we might at least have expected that, 
after the causeless alarm created in 1852 about strychnine 
in bitter beer, and after the thorough investigation of the 
subject by Professors Graham and Hofmann, that a chemist 
of less established reputation, in making an assertion 
calculated to raise a repetition of the outcry, would, so far 
from confining himself to “a single observation,” have 
prefaced so important an announcement by some allusion 
to prior investigations, and have furnished such particulars 
of the case as might have led to the corroboration of a 
fact so opposite in its character to the results hitherto 
obtained. 

It is not a little curious to observe how soon a bold 
statement of any kind draws into its train others of a still 
more startling character. Even Mr. Scott’s surprising 
announcements are already surpassed. Mr. Horsley states 
that he has found copper in samples of flour and bread, 
purchased in the locality of Cheltenham. One would 
have imagined that a town in which the working-classes 
form less than the usual proportion of the population, the 
favourite resort of invalids, and of those who have retired 
from the active business of life, where quality, not quantity, 
commands custom, would have been one of the last in the 
kingdom that an adulterator of flour would have selected 
for his business. Perhaps Mr. Horsley will inform us 
what wras the actual quantity of copper found, and what 
steps he has taken towards securing the punishment of 
the offenders. Such a discovery should not be reserved 
for a scientific journal; but, if correct, should be published 
through the length and breadth of the land, with the names 
of the parties guilty of such practices. 

Well may the Editor of the Pharmaceutical Journal say, 
in speaking of the Adulteration Act “ the duties required 
to be performed by the Analysts are of a very responsible 
nature, and involve special qualifications. Where are the 
men to fill them? And he proceeds to gay that there is 

a class of men who endeavour to make the agitation of 
this subject a source of profit, who have been seeking 
about for cases, construing everything that does not come 
up to their assumed standard, into a case of adulteration, 
causing unnecessary alarm in the minds of those most 
susceptible of such influences, creating indignation among 
those who consider themselves unjustly accused or sus¬ 
pected, and producing a tendency in men of calm judg¬ 
ment to counteract this injudicious agitation. These are not 
the men to be appointed Public Analysts.” We must all 
regret that there appears so little probability of the recent 
Act producing any satisfactory results, but I cannot think 
that such proposals as analysing samples for 5s., issuing 
to the public boxes “ containing suitable tests and 
apparatus for performing the required analyses at 20s. 
each,” will tend to help us out of our difficulties, or 
will have any other effect than to plunge us still more 
deeply in the mire. The knowledge requisite for the 
examination of the many and varied descriptions of articles 
used as food, is not acquired in a day, but can onlj be 
attained by patient labour and long experience, however 
brilliant may be our talents, or high our scientific attain¬ 
ments, and it behoves us to take heed lest we add still 
another to the list of sophistications by encouraging the 
growth of a spurious Chemistry.—I anq &c. 

Verax. 

The Progress of Meteorological Science. 

To the Editor of the Chemical NEwrs. 

Sir,—The unusual character of the past year has pro¬ 
duced much speculation as to its cause, and thus, perhaps, 
lias meteorology to some extent been advanced. As in 
every other branch of physical science, all real progress 

must in this be founded on observation and experiment; 
and inasmuch as speculation in any particular is not as a 
rule conducted with much reference to these requirements, 
it contributes only in a small degree to scientific advance¬ 
ment. 

It has properly been observed, that the influence of the 
atmospheric vibration, of those tides and waves which are 
similar to the aqueous tides and waves, and produced by 
the same cause, is perceptibly experienced in, or produces 
sensible or apprehensible effects upon, the weather. This 
fact is one which it would emphatically be well to investi¬ 
gate ; and here it is only proper to observe, that, as in all 
other strictly meteorological questions, individual opera¬ 
tions are only of little use. A single observer does not, 
and cannot, know where to begin or where to end his 
operations ; and this, because not being able to place him¬ 
self in more situations than one simultaneously, he cannot 
become perfectly acquainted with the phenomena he is 
considering, the nature of which—which characterises 
everything in meteorology,—is to extend over muchspace, 
strictly, indeed, the entire universe. The comparative 
wrorthlessness of single observations when directed, to 
meteorological questions, is a fact which should be im¬ 
pressed upon the minds of all physical inquirers ; and the 
effect of knowing it should not be to create indifference, 
but to lead those vdio are active in the matter to combine 
with others, as many as possible, tbiey sci{\ortant results 
may ensue. The only way to bringJut the advance¬ 
ment of meteorological science to a considerable degree— 
a species of knowledge which is almost proverbially slow 
of increase, that is, the ascertainment of general instead 
of merely local laws—is to establish a staff of observers 
in this of any other country, 'who shall simultaneously 
make observations as to the heat, moisture, pressure, and 
electricity of the atmosphere, and the force and direction 
of the wind, or feeble currents of air. It is clear that the 
practical data which would be the foundation of future 
investigations, would increase in value (because in number) 
with the number of the observers and the extent of 
country over which the observations were spread. It is 
of course clear that it is desirable they should be made 
throughout the world. They would be the foundation 
upon which speculation or hypothesis could philosophi¬ 
cally be exercised, and by them advancement would be 
made from hypothesis to theory, and from theory to fact 
or certainty. As regards the force and direction of winds, 
I would direct the attention of those who are so interested 
to the description of an anemometer which I have devised, 
and already (Mechanics’ Magazine, No. 1812, Old Series) 
submitted to public attention. 

It has not yet, I think, been found that either any of the 
planets or fixed stars perceptibly affect either the atmo¬ 
sphere or aqueous perturbations. Inasmuch as gravity 
extends infinitely in every direction, it must be allowed 
that some effects of this kind, or thus produced, are 
always existent. Perhaps they are too minute ever to 
come within the range of human inspection.—I am, See. 

J. Alexander Davies. 

Copper in Bread. 

To the Editor of the Chemical News. 

Sir,—From Mr. Horsley’s letter in the Chemical News at 
February 16th, it appears that he has occasionally dis¬ 
covered sulphate of copper in flour and bread. 

It is of importance to trace the cause of this sophistica¬ 
tion. It has lately become common for farmers to soak 
their grain in solutions of sulphate of copper previously 
to sowing, in order to preserve it from disease, and I know 
that they generally employ the cheaper qualities of that 
salt, which almost invariably contain iron. 

It is for a more experienced man than myself to say if 
the adulteration complained of arises from this cause or 
not.—I am, &c. A. P. 
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Chemical Notices f rom Foreign Sources. 

I. MINERAL CHEMISTRY. 

Preparation of Purr Caustic IPotasli.— Franz 

Schulze gives the following process in the Chemisches 
Centralblatt, No. 1, 1861, p. 5 :—Fill a copper crucible 
with a mixture of pure saltpetre and three times its weight 
of pure peroxide of iron made from the oxalate. Carry 
a copper tube through a hole in the crucible-cover down 
to the bottom of the vessel, and, while the crucible is kept 
heated to low redness, pass a current of pure dry hydrogen 
through the tube. The nitric acid of the saltpetre is very 
soon decomposed, a part of its nitrogen being converted 
into ammonia. When the experiment is ended, the potash 
is washed out of its mixture with the oxide of iron. The 
excess of oxide of iron is required to give the mixture 
the necessary looseness to allow the hydrogen to pass 
freely. The oxide of iron can be used over and over again. 
The hydrogen makes this process rather expensive, five 
atoms at least being consumed for one atom of potash. 
The author calculates that 1 lb. of hydrate of potash may 
be prepared from r8 lb. of the nitrate by the consumption 
of 2*85 lbs. of zinc and 4’35 lbs. of strong sulphuric acid. 
He has sometimes, however, used twice this weight of the 
last article. The process is ingenious, but certainly not 
cheap. 

Gyyj ttl’b ganic chemistry. 

^ -asitioiia of some IPlaiats.—G. F. 

Walz has found (Neues Jahrbuch fur Phctrmade, bd. xiii. s. 
288) in the leaves of the Globular ia Alypum (a bitter, drastic 
purgative herb) tannin, yellow colouring-matter, an active 
principle, to which he gives the name Globularin, Globu- 
laretin, and Paraglobularetin. The globularin, it seems, 
is a glucoside, having the composition C60H44O28, which 
may be split up into sugar, globularetin, paraglobularetin, 
and water : C6nH44028 = C12Hl2Ol2 + C24H1406 globularetin 
+ C24H1608 paraglobularetin +2IIO. Walz has also dis¬ 
covered a crystallisable body in the Paris quadrifolia 
ylbicl., S. 355), a narcotic Kerb, uf tKe order Trilliacece, 
This, also is a glucoside, which the author has named 
Paridin. It has the composition C64H5G028. By boiling 
with dilute alcohol and hydrochloric acid it splits up into 
Par idol, C52H46018, and sugar, which loses two atoms of 
water. The mother liquor from which the paridin has 
crystallised out still contains a bitter principle, which is 
precipitated on the addition of solution of tannin. This 
body exists in a combination of tannin with a new bitter 
principle, which the author names Parastyphnin. It is 
separated by precipitating the tannin with lead oxide, and 
it is then purified from paridin by repeated solution and 
evaporations. Parastyphnin has the composition C7fiIIc4036, 
and by boiling with sulphuric acid it is split up into 
paridin and sugar : CG4II5G028 Paridin + C12II12012 — 
^76-13-64036 + 4510. 

III. ANALYTICAL CHEMISTRY, 

foi* J§ialjj5tfele of Carteoaa ia Coal ®as.— 

Dr. C. Herzog communicates the following to Chetn. 
Centralblatt, No. 1, 1861, p. 1 :—Prepare a saturated 
solution of ammonia in absolute alcohol and a perfectly 
saturated solution of sugar of lead. Place in a test-tube 
five drops of the lead solution and about a drachm of the 
alcoholic ammonia, and allow the gas to bubble through 
the solution from a narrow glass tube just dipping under 
the surface. If sulphide of carbon be present in the gas 
the solution immediately takes an orange colour, and, after 
a time, a deep-brown precipitate falls. If carbonic acid 
be present as well a white precipitate also is produced, 
which gives a brighter tinge to the orange colour. For a 
controlling experiment, the gas may be passed for a short 
time through the alcoholic ammonia alone, and a couple 
of drops of the lead solution added afterwards, wliere- 
upon, if sulphide of carbon be present, the orange preci¬ 
pitate is produced as before. To free the gas from 

sulphuretted hydrogen, it may be first passed through a 
lead solution, which does not affect the sulphide of carbon. 
The author remarks that the orange precipitate obtained 
as above, if allowed to remain in the liquid, turns white 
in twenty-four hours, but if collected on a filter immedi¬ 
ately, washed a little, and then dried, it remains of a 
dark-brown colour. The chemical changes wdiich take 
place when sulphide of carbon is passed into the alcoholic 
ammonia are, according to the author, rather complex and 
somewhat variable, but he recommends the test as very 
simple and practical. 

MISCELLANEOUS. 

SSoyal SsastitMtiosa.—The following Lectures will be 
delivered during the ensuing week:—Tuesday, Feb¬ 
ruary 26, at 3 o’clock, Professor Owen, “On Fishes.” 
Thursday, February 28, at 3 o’clock, Professor Tyndall, 
“On Electricity.” Friday, March 1, at 8 o’clock, Pro¬ 
fessor II. E. Boscoe, “On Bunsen and Ilirchhoff’s 
Spectrum Observations.” Saturday, March 2, at 3 o’clock, 
Dr. E. Frankland, “ On Inorganic Chemistry.” 

ANSWERS TO CORRESPONDENTS. 

Numerous applications having been made for Monthly 
Parts of the Chemical News, we have determined 
upon issuing a Part with the Magazines each Month, 
strongly sewn in a wrapper. The price of each Part 
will be Is. 5d., post free Is. 7d. ; or when consisting 
of five numbers, Is. 9d. and Is. lid. Part I. of the 
present Yolume is now ready. 

In publishing letters from our Correspondents we do not thereby 

adopt the views of the writers. Our intention to give both sides of a 
question will frequently oblige us to publish opinions with which we 
do not agree. 

* A Ah Editorial Communications are to be addressed to Mr. Crookes, 

and Advertisements and Business Communications to the Publishers, 

Griffin, Bohn & Co., at the Office, 10, Stationers’ Hall Court, 
London, E.C. 

Voi. II. of the Chemical News, containing a copious Index, is now 

ready, price izs., by post, 12s. Sd., handsomely hound in cloth, gold 
lettered. The cases for binding may he obtained at our Office, price 
is. 6d. Subscribers may have their copies hound for 2.5. if sent to 
our Office, or, if accompanied by a cloth case, for 6d. A few copies of 

Voi. I. can still be had, price 10s. 6d., by post 11s. 2d. Voi. III. com¬ 
menced on January 5,-1861, and will be complete in 26 numbers. 

Z.—Our correspondent’s letter will he attended to. 

W. E. B.—Asbestos is a silicate of magnesia, containing lime andiron 
and sometimes magnesia, manganese, and alumina as impurities. 

J. Wallace.—The best plan to find the amount of iron in a solution 
of the acetate will be to evaporate a measured portion (say one ounce) 
to dryness after addition of excess of nitric acid, and then to ignite the 
residue in a platinum crucible, keeping the temperature at full 
redness for five minutes after fumes ceased to be evolved. Weigh the 
residue, which will he sesquioxide of iron: seven-tenths of this weight 
will he metallic iron. 

Cleaning Tarnished Silver Goods.—A. B. O', wall find the following plan 
very successful in removing tarnish, grease, and other objectionable 
matter, from silver and plated goods :—Make a solution of one part 
cyanide of potassium in six parts of water, dip a soft hog’s-hair 
brush into the liquid and gently brush it over the edges, handles, and 
feet of mounted work—such as cruet-frames, candle-sticks, &c. ; then 
rinse the article in water ; now dip a piece of flannel in the solution 
and pass it lightly over the polished surfaces so as not to scratch them. 
The cyanide will at once remove the tarnish, when the article must be 
well rinsed: now dry it and apply a little powdered rotten-stone in 
the usual way, finishing with rouge. Gilt or gold goods may be 
cleaned by dipping them for an instant into the strong solution, and 
then well washing them with hot soap and water, applied with a soft 
brush. 



THE CHEMICAL NEWS 
Vol. III. No. 65.—March 2, 1861. ^ 

THE TORBANEHILL MINERAL. 

Assuredly Science in tlie lecture-theatre and Science 

in the 'witness-box are two distinct beings. Of all 

sciences, perhaps Chemistry has, hitherto, cut the poorest 

figure in courts of justice. The men most distinguished 
in their several departments are called upon to swear 
to what appears a simple matter of fact, “ Is the mineral 
dug on the lands of Torbanehill a coal or not P ” And 

we find one-half of the chemists answering in the 
affirmative and the other half in the negative. On this 

question vast sums of money depend. A chemist patents 

a process for distilling coal at a low temperature, with 

the view of obtaining paraffine oil; but when his process 

is worked, it turns out that the only substance capable 

of being employed economically is the Torbanehill 

mineral, or shale. It is therefore essential to the main¬ 
tenance of his patent rights to prove that the substance 

alluded to is a coal. Almost the whole of the more 

eminent chemists on the Continent are agreed that it is 

a shale. Indeed, that opinion is now rapidly gaining 
ground in this country. The following extract from the 

Scotsman shows the Continental feeling upon the sub¬ 

ject in a very strong light:—■ 
“ By a new law the Boghead or Torbanehill mineral 

is now allowed to enter France free of duty, and under 

the name of solid bitumen or shale stone (bitume solide 
ou pier re de schisle). This information is from M. Jules 

Frisel, of Marseilles, sworn broker, and is conveyed 
in a communication dated February 19. The same 

mineral has for several years been admitted into the 
States of the Zollverein duty free, on the ground that 
the mineral, not being coal, is not liable to duty as such. 

Thus, with all Germany on the east, and France on the 

west, the Continent may be said to have pronounced 

upon the nature of the Torbanehill mineral.” 
We find that the Continental chemists derive their 

opinion partly from the mineralogical, and partly from 

the chemical features of the substance in question. It 

is said, though we are not aware upon what authority, 

that the Torbanehill mineral, when heated to a tempera¬ 
ture considerably below that at which it begins to give 
off volatile products, becomes plastic, and may be 

moulded into various forms. If this be true—and the 
assertion can be easily refuted or proved—it must be 

admitted that an immense point has been gained by the 

advocates for its not being a coal. The fact, we believe, 

cannot be disputed, that the naphtha produced by dis¬ 

tilling the mineral—even at the high temperature 
required for making gas—is very different in density, 
and chemical characters generally, from coal naphtha, 

and is sufficiently remarkable from containing about 

thirty per cent, of hydrocarbons identical or isomeric 
with the radicals of the alcohols. 

The question is one of the greatest chemical and 

commercial importance, and it is, we conceive, necessary 

to ascertain the sense of the chemists of this country 

again upon the subject, so as to settle at once whether 

or not we are of the same opinion as our brethren upon 

the Continent, and, as the Chancery pleadings say, “ If 

not, why not.” 

SCIENTIFIC AND ANALYTICAL 
CHEMISTRY. 

On the Supposed New Member of the Calcium Group of 
Metals, by William Crookes. 

Since the announcement by Messrs. F. W. and A. 

Dupre1 of the existence of a fourth member of the 
calcium group of metals, which they state they have 

detected by means of the spectrum, I have searched 
various private memoranda on the subject of the spectra 

given by artificially-coloured flames, which I have been 
investigating at intervals during the past eight years, 

and have found recorded that the calcium spectrum occa¬ 

sionally yielded me a blue line, not due to potassium or 
strontium, and in the position indicated by these gentle¬ 

men as belonging to their supposed new metal. I have, 
therefore, re-examined specimens of lime-salts with a 

more perfect spectrum apparatus, and find that all of them 

give me a blue line, situated, as described by the Messrs. 
Dupre, “ between the lines Sr5 and Ep8, about twice as 

far from the former as from the latter. In brightness 
and sharpness of definition quite equal to the line Sr5.” 

No methods of further purification or treatment by 

fractional precipitation to which I have submitted some 

perfectly clear and colourless Iceland spar and other 
very pure lime compounds having succeeded in my hands 
in producing a salt which would exhibit a spectrum in 

which the brilliancy of this blue line was in the least 
degree either diminished or increased in proportion to 

that of the other red, yellow, and green lines, I am 
confirmed in my opinion that this line forms an integral 
part of the calcium spectrum. The account of the 

authors’ process for the separation of their supposed new 
metal from the deposit fora ed on boiling the water seems 

also to be quite inadequate to separate lime from an 

accompanying similar metal. 
Experimentalists in this new branch of chemical 

analysis should be warned against relying too much 
upon the chromo-lithograpliic drawings of these spectra, 
published in the Philosophical Magazine. Setting aside 

the differences in the appearance of a metallic spectrum, 

which are caused by variations in the intensity of the 
light and in the diameter of the slit, any person who 
has once seen these brilliantly■ coloured bands through a 

good instrument will be convinced of the utter hopeless¬ 
ness of any coloured copy, more especially when done 

by a lithographic process for the purposes of book illus¬ 
tration, being more than a very distant resemblance of 
the real object. Messrs. Kirchhoff and Bunsen’s descrip¬ 

tion and illustrations are excellent as far as they go, 

1 Chemical News, No. Ixiv. p. 116. 
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but they by no means exhaust the subject. An attentive 
observer will easily discover lines and other phenomena 
of which they have made no mention, and which ought 
certainly to be included in any drawings which profess 
to represent these spectra with any degree of accuracy. 
I am at present engaged in preparing such drawings, 
and will publish them as soon as completed. 

JRMearches on the Platinum Metals,* by Wolcott Gibbs, 

M.D., Professor of Chemistry and Physics in the 
Free Academy, New York. 

§ 
The material which formed the subject of the present 
investigation was chiefly obtained from the United States 
Assay Office and from the Philadelphia Mint, and I am 
indebted for it to the kindness of Dr. Torrcy and of 

Professor Baclie. Messrs. Cornelius, of Philadelphia, 
have also liberally presented me with about 600 grammes 
of the Siberian osmiridium,—a supply which 1ms been 
of great assistance, and for which I desire to express my 

thanks. The samples obtained from the Mint at different 
times, and which had been subjected to different preli¬ 

minary processes, varied greatly in appearance. In some 
cases the ore was in distinct scales, rather whiter than 

the Siberian osmiridium. In a sample of this kind Dr. 
Genth detected distinct crystals, belonging to the rhom- 

bohedral system. Other specimens resembled a fine, 

gray, metallic sand, while others again—obtained from 

the sweepings of the Assay Office—presented a heavy, 

gray powder. Nearly all the ores contained more or 

less iron, mechanically mixed, which could be extracted 

by the magnet or dissolved out by acids. Nitro-muriatic 
acid in particular acted power fully upon many specimens, 

dissolving portions of the platinum metals as well as 

iron, and even so far attacking the osmiridium itself as 

to occasion a distinct evolution of free osmic acid. In 

California, the ore is, I believe, almost always associated 

with gold, from wdiich it is, of course, impossible to 
separate it by washing. At the Assay Office, in this 

city, the gold is melted with twice its weight of silver, 

and the osmiridium allowed to settle. When the gold 
alloy is poured off, there remains a mass containing 
nearly all the osmiridium mixed with gold. This mass 

is fused repeatedly with silver, and the last traces of 

silver and gold are finally removed by treatment with 

nitric and nitro-muriatic acid and washing. The osmi¬ 

ridium is sold to the manufacturers of gold pens, who 

extract from it the excessively hard particles, which 

serve for the points of pens; the rest is returned to the 

Assay Office. The amount of osmiridium obtained in 
this way does not exceed a few7 ounces in every million 

of dollars, and many samples of gold are entirely free 
from it. It cannot, however, be doubted, that large 

quantities of the ore will be obtained whenever important 

practical application of the metals contained in it shall 
create a demand,2 

1 From the American Journal of Science and Art, No. 91. 

2 Dr. Torrey lias kindly furnished me with the following notes on 
the Californian osmiridium For'the first year or two after the 
establishment of the United States Assay Office, the proportion of 
qemiridium in the Californian gold did not exceed half-an-ounce to 
the million of dollars. Afterwards, the proportion rapidly increased, 
till the average wTas seven or eight ounces to the million of gold. 
Then, for a year or more, the quantity diminished, but for the last year 
it has been as large as ever. These differences depend upon the 
variable bomposition of the native gold and the constant discovery of 
new diggings. The grains of osmiridium suitable for pens are 
roundish and solid, not liable to exfoliate when struck or heated. 
They seem to have a different composition from the compressed and 
tabular crystals. The proportion of them is usually not more than a 

The density of the osmiridium obtained from Cali- 

fornia varies greatly in different samples ; in one speci¬ 
men, composed of large, dull, white plates, but slightly 

acted on by nitro-muriatic acid, the specific gravity, as 

determined by Bose’s method, was found to be 19 352. 

No very definite conclusions can be reached, however, 
from such determinations, since, as Berzelius lias re¬ 

marked, the separate scales or grains have probabl}7 

very different compositions. According to G. Bose, the 

density of the Siberian ore varies from 19-3 to 21*1. 
Dr. Torrey has found among the scales of the Californian 

ore some which could be flattened under the hammer; 

these were probably plat-in iridium. In general, how¬ 
ever, the scales are not malleable ; some of a lead-gray 

or bluish tint being with great difficulty cut by the 

emery-dust employed by the gold-pen makers. In 
colour the scales vary from nearly silver-white to dark 

gray. 

§ 2. 
The re-solution of the ores of iridium, osmium, &c., 

and the separation of the different platinum metals from 
each other, have, as is well known, always been consi¬ 
dered as among the most difficult problems with which 
the chemist has to deal. Though the researches of 
Wollaston, Berzelius, Wohler, and other chemists, have 
thrown much light on the subject, and though Claus, in 
particular, in his elaborate “ Beitrage zur Chemie der 
Platin-Metalle,” has done much to free the chemical 
history of this group from the errors of his predecessors, 
I yet found that much remained to be done, especially 
as the Californian ore differs from the Siberian in the 
greater relative proportion of ruthenium which it 
contains. This difference alone renders a different 
treatment of the ores necessary. In the course of the 
investigation which I have undertaken, I have been able 
to test, upon considerable quantities of material, nearly 
all the methods of working the ores of osmium, &c., 
which have hitherto been employed. As the experience 
thus obtained has been at great expense of time and 
labour, I will here give it as concisely as possible, 
believing that it will be useful to others who may here¬ 
after take up the same subject. 

Fremy’s* * 3 most recent method consists in roasting the 
ore in a current of air or oxygen at a strong red heat. 
Under these circumstances the osmium is in a great 
measure removed as osmic acid, while the other metals 
are, more or less, completely oxidised. The mass from 
which the osmium has been removed is then to be fused 
with nitre, after which the remaining osmium may be 
separated by distillation with nitric acid. Fremy gives 
a method for the separation of the other metals from 
each other, which, however, cannot yield these in a state 
of purity. The separation of the osmium by roasting 
has, undoubtedly, the advantage of giving pure osmic 
acid in large quantity and at small expense of materials. 
On the other hand, this process is not applicable to all 
the varieties of osmiridium, while in those to which it 
does apply, the roasting does not remove all the osmium, 
and, consequently, does not obviate the necessity of one 
or more subsequent fusions with powerful oxidising 
agents. So far as the iridium, rhodium, and ruthenium 
arc concerned, it is better to oxidise at once, as Claus 
recommends, by fusion with nitre and caustic potash. 

tenth, of all the alloy, hut it is sometimes as large as one-fifth. . The 
carefully-selected grains used by the gold-pen makers are so minute 
that from io,oco to 15,000 of them are contained in a single ounce. 
The very best are worth at least 2,50 dollars an ounce, and a cubic 
inch, which would be equal to about eleven ounces, is worth 275° 
dollars, ’b 

3 Comftes-Rendus, t. xxxvii. p. 1008. 
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In an experiment which I made to test Fremy’s process, 
and in which I employed California ore, in the form of 

fine, gray sand, and heated to full whiteness in a 
porcelain tube, I obtained, after long heating, but little 

osmic acid; the tube became clogged and broke, and, 

after cooling, I found that the ore had actually melted 
and presented a gray mass, having the shape of the tube 

in which it was fused. This mass resembled, when 

broken, a fine-grained cast iron. It was very hard and 

distinctly crystalline upon those parts of the fracture 
nearest the surface. As the large scales of osmiridium 

from California do not melt before the flame of the 
compound blow-pipe this result was very unexpected ; 

it was, doubtless, owing to the large quantity of iron 

■which the ore contained. 
In a memoir published in 183 5, Persoz4 gave a method 

of working osmiridium by first converting the metals 

into sulphides. The ore is to be mixed with carbonate 
of soda and sulphur and then projected into a strongly- 
heated earthen crucible. The crucible is then to be 

heated to whiteness, allowed to cool, and broken. 
According to Persoz, the contents of the crucible consist 

of three layers, of which the lowest contains nearly all 

the sulphides of the platinum metals. The two lower 

layers are to be treated with water to dissolve the alka¬ 

line sulphides, and the remaining mass heated with 

oxide of mercury, w7hich leaves oxide of iridium, accord¬ 

ing to Persoz, while oxide of osmium and metallic 

mercury are expelled. 
Weiss and Doebereiner5 confirmed the results of Persoz, 

so far as the conversion of the platinum metals into 

sulphides was concerned. They recommended the fusion 

of the sulphides, after removing those of sodium and of 

iron, by washing with water and chlorhydric acid, with 

carbonate of potash and saltpetre, so as to oxidise the 

sulphur and the platinum metals at the same time. By 

this process the ore is almost completely resolved in two 

operations. 
On repeating these experiments with the California 

ore, I obtained the same results as to the formation of 
the metallic sulphides. After digesting the fused matter 
with chlorhydric acid and washing, there remained a 

grayish mass of crystalline scales, which resisted even 
boiling nitro-muriatic acid, no smell of osmic acid being 
perceptible. These scales were, however, powerfully 

acted upon by fused caustic potash, to which saltpetre 

was cautiously added, or by a mixture of carbonate and 

nitrate of potash; but the process could only be con¬ 

ducted on a small scale in consequence of excessive 

frothing, which rendered it necessary to use very large 

vessels. Chlorine gas, at a red heat, exerted no sensible 

action upon the mixed sulphides. 
The difficulties attending the fusion of the mixed 

sulphides with oxidising agents may, however, be readily 

overcome by previously reducing them to the metallic 
state. This is most simply accomplished by a method 

suggested to me by Dr. Genth, which consists in evapo¬ 

rating the sulphides to dryness with a small excess of 

strong sulphuric acid and then igniting gently. A gray 
metallic sponge remains, which contains all the platinum 

metals with a small quantity of iron. It is easily 

reduced to a fine powder by rubbing in a mortar, and 
may then be completely oxidised by Claus’ method, 

presently to be described. Nitro-muriatic acid acts very 
slightly upon this metallic mixture, and I have not 

found it possible by this agent to remove an appreciable 

trace of platinum. 

13l 

This process, when carefullv conducted, gives good 

results, but is not free from inconvenience. In the first 
place, the treatment of the mixed sulphides with sul¬ 

phuric acid must frequently be repeated twice in order 

to ensure the complete conversion of the sulphides into 

metals. Again, the action of a mixture of caustic 
potash and saltpetre, at a high temperature, upon the 

finely-divided metallic mass is violent and not free from 
danger when all the materials are heated together. The 

danger may be avoided by fusing the nitre and potash 
together, and, after all frothing has ceased, projecting 

the metallic sponge, little by little, into the crucible, 
waiting, in each case, until the resulting action has 

ceased before projecting a fresh portion. I am of opinion 

that the previous conversion of the platinum metals into 

sulphides and subsequent reduction to the metallic state 

is, upon the whole, more inconvenient and requires more 

time than the direct re-solution of the ore by fusion with 

an oxidising mixture. 
(To be continued.) 

On the Estimation of Phosphoric Acid, 
by F. Maxwell Lyte. 

Allow me to bring before the readers of the Chemical 

News a very excellent mode of effecting the deter¬ 

mination of phosphoric acid in all compounds, being 
a modification of an old process. The substance under 

examination is brought into solution in hydrochloric 

acid, aqua regia, or nitric acid, as the case may 

require, and should it contain any organic acids 
capable of giving a precipitate with salts of lead, these 

must be first of all destroyed by calcination and subse¬ 
quent fusion with bisulphate of potassium, or else by 

boiling with hydrochloric acid, and occasional additions 

of chlorate of potassium. The solution is now to be 
diluted and sulphuretted hydrogen passed through it 

till it smells strongly of that re-agent. By this means 

any arsenic, antimony, bismuth, &c., are precipitated as 
sulphides, and iron, if present, is reduced to its minimum 

of oxidation. It is now filtered and heated, to expel the 

excess of sulphuretted hydrogen. 
Acetate of potassium is then to be added in excess, 

after which the liquid should smell pretty strongly of 

acetic acid. The solution may or may not now be clear, 

as, if iron salts be present, there will always be some 
slight cloudiness. Acetate of lead is now to be added, 
till any further addition produces no precipitate. By 

this means all the phosphates and sulphates, and most of 
the chlorides, are decomposed with formation of their 

corresponding lead salts. The precipitate is allowed to 
digest in the liquid for an hour or so, and then separated 

and washed on a filter. The filter being then pierced, 

its contents are to be washed into a beaker glass and 

there digested with an excess of sulphide of ammonium. 

By this means the lead salts are in their turn decomposed 
with formation of the corresponding compounds of am¬ 

monium. The sulphide of lead formed is to be separated 

and washed on a filter, and the filtrate and washing- 

water, which now contain all the phosphoric acid as 

phosphate of ammonium, are to be added together. 
From this solution the phosphoric acid may be precipi¬ 
tated as the double phosphate of magnesium and ammo¬ 
nium by adding sulphate of magnesium, together with 

ammonia and chloride of ammonium if required, and 

lastly determined as pyrophosphate of magnesium in 

the usual manner. 
All the metallic oxides belonging to the alkaline, or 

j the alkaline-earthy groups, arc, if present in the sub- 
4 Ann. de Chvnie et de Physique, t. Iv. p. 210. 
5 Annalen dtr Pharmacie, bd. xiy. p. 15. 
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stance under examination, found in the first filtrate, 

together with nickel, cobalt, manganese, or zinc. Iron 

and uranium are not so certain to pass entirely with the 

filtrate, much in this case depending upon their state of 
oxidation. This process is especially suitable to the 

separation of phosphoric acid from alumina or oxide of 
chromium. 

Bagneres-de-Bigorre. 

The New Alkaline Metal, Ccesium. 

Bunsen has discovered in the waters of several mineral 

springs, a new alkaline metal, the existence of which 

was first detected by the spectral method of qualitative 

analysis. The new alkali exists in these waters, together 
with potassium, sodium, and lithium, and its presence 
may be shown by the spectral analysis with the greatest 
facility, although only a few milligrammes are contained 

in several kilogrammes of the material. The author 

gives only a very brief preliminary notice of the new 
metal, promising a more extended investigation. The 
chloride may be distinguished from the chlorides of 

sodium and lithium by the yellow precipitate which it 
gives wdth chloride of platinum. It is distinguished 

from potassium by the solubility of its nitrate in alcohol. 

The vapours of the compounds of this metal, when 
heated so as to become luminous, give an extremely cha¬ 

racteristic spectrum, which at the same time exhibits the 

remarkable simplicity of the spectra of the other alka¬ 

line metals. Its spectrum consists of only two blue 
lines—a weaker line, corresponding with the blue stron¬ 

tium line, and another which lies only a little farther 

toward the blue end of the spectrum, and which vies in 

intensity and sharpness of definition with the red line of 
lithium.—Journal fur prakt. Chemie. 

PHARMACY, TOXICOLOGY, &e. 

On Actcea Nacemosa and its Preparations, 
by Harry Napier Draper. 

Although no active principle analogous to the alka~ 

loids has yet been isolated, it is probable that cimicifuga 
owes its remedial action to some body of this nature; 

and as, according to I)r. Wood, the root deteriorates by 

keeping, this active constituent may suffer decomposi¬ 
tion. 

The therapeutic action and medicinal use of actcea do 
not fall within my province, but as the remedy is a new 

one amongst us, I may state, that from what is known 

of its action in health, it is considered to be a sedative, 

and is found to exercise a specific action on the uterus. 

In America, to which country its use had hitherto been 

limited, it has teen used in dropsy, hysteria, some forms 

of phthisis, and very successfully in the treatment of 

chorea and rheumatism. Dr. Wood speaks very highly 

of its efficacy in the treatment of periodical convulsions 
connected with diseases o! the uterus ; and it is scarcely 
necessary to say that Dr. Simpson, to whom w7e owe its 
introduction to this country, has found it most efficacious 
in the cure of puerperal hypochondriasis.1 

Actcea is given in substance, as tincture, extract, and 

decoction. A resin obtained from the dried root, and 

known under the name of cimicifugin, is also sometimes 

prescribed. 

Pulvis actece.- —This is the powder of the root, and is 

given in any convenient vehicle—dose twenty to sixty 

grains. 
Tinctura actece, dose 5SS. to yj. 
Pecoctum actece, dose ^j. to gij. 

Pxtractum actece Jluidum, dose 5j. 

JExtractum actece durum, dose 4 to 8 grains. 
Cimicifugin.—This, the resinous portion of the root, 

is supposed to represent to a certain extent its active 

principle, and is sometimes given in doses of from one 
to two grains. 

Dublin. 

PROCEEDINGS OF SOCIETIES. 

ROYAL INSTITUTION OF GREAT BRITAIN. 

Actcea racemosa, known also as cimicifuga racemosa, 
cimicifuga serpentaria, macrotys racemosa, and com¬ 

monly as black snake-root and cohosh, is a ranuncula- 
ceous plant, a native of the United States of America. 

The root, which is the part employed in medicine, is, 

under the name of cimicifuga, officinal in the United 

States Pharmacopoeia. This root, as met with in com¬ 

merce, consists of an irregularly-shaped caudex, some¬ 

times several inches in length, and varying between 

one-third and one inch in thickness, from which arise a 

number of slender radicles. Externally its colour is 
dark brown, but when cut or broken it is internally of a 

yellowish white. When fresh it is stated to have a 
peculiar and rather disagreeable odour; but as this is 

not apparent in the specimens which have come under 

my observation, it is most probably lost by keeping. 

Its taste is bitter and astringent. 
No quantitative examination of the root appears to 

have been made, but the following qualitative analysis 

is given on the authority of Mr. Tighlman, of Phila¬ 
delphia :— 

Gum . . . Black colouring matter. 
Starch 

Sugar- 

Wax /•Potassium. 

Green colouring matter. 
Lignin. 

Fatty matter 
Tannic acid 

Gallic acid 

salts of 
J Calcium. 
1 Magnesium. 

(iron. 

A Course of Ten Lectures on Inorganic Chemistry, by Dr. 
Edward Erankland, F.R.S., Lecturer on Chemistry at 
St. Bartholomew’s Hospital. 

Lecture III. 

Hydrogen—Its Properties—Compounds of Oxygen and 
Hydrogen— Water. 

We have to-day to consider something of the history of 
another of the elementary bodies—a body which, in many 
respects, contrasts very strongly with the element which we 
examined on the last occasion. The element which I pro¬ 
pose to introduce to you to-day is Hydrogen. It exists in 
nature, we may say almost exclusively in combination ; 
it is very rarely indeed that we meet with hydrogen in a 
free or uncombined state. It has, on one or two occasions 
only, been found in this condition in the gases issuing 
from volcanoes ; so that we may assume generally that 
hydrogen exists only in the combined form in nature. 
When vre come to understand the properties of this 
element, we shall see that it could not well be otherwise, 
owing to the affinity between oxygen and hydrogen being 
so powerful. Hydrogen also exists almost entirely in one 
form of combination, namely, in that form which we know 
as water. Nine tons of water contain one ton of this 
element, hydrogen, in combination—chemical combina¬ 
tion—with oxygen. We meet also with hydrogen, as an 
essential constituent of animal and vegetable substances. 
But when we take into account the very small weight of 
these, compared with the vast weight of the ocean, of 

1 Medical Times and Gazette, December 8, i860, vol. ii. p. 55*. 
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seas, and of rivers, we may say, generally, that hydrogen 
exists in nature, almost exclusively in combination with 
oxygen, and in the form of water. 

It is, therefore, from this material, water, that we 
extract hydrogen for our experimental purposes ; or if we 
do not employ the water in its free and uncombined con¬ 
dition, we employ it in combination with other materials 
for the same purpose. Now, the most simple process by 
which we shall be able to show the extraction of hydrogen 
from water will be one of those manifestations of chemical 
affinity, which we termed “ displacement.” We will add 
to the water a substance which has for oxygen a more 
powerful affinity than hydrogen possesses, and which 
combining with the oxygen will leave the hydrogen free, 
and as hydrogen exists in its uncombined state as a per¬ 
manent gas, this element, as soon as we free it from its 
combination with oxygen, assumes a gaseous state. Here 
I have a quantity of water in this vessel, and here is a glass 
tube filled with the same liquid. Into this tube I will 
introduce a fragment of sodium, which is one of the 
metallic substances upon our list—one of our positive 
elements belonging tp the metals. Its affinity for the 
oxygen is so great that it tears that element at once away 
from the hydrogen when it comes in contact with water ; 
and it requires some little care to introduce the sodium 
into the tube in which we wish to collect our gas hydrogen 
as it is evolved, without letting the decomposition begin 
and become too violent for control before the sodium gets 
into the tube. I, therefore, wrap up the sodium in this 
blotting paper. In this way I hope to get it introduced 
under the rim of the tube, when it will rapidly ascend 
into the upper part of the tube and there the hydrogen 
gas will collect. We will take next a metal which 
effects the same purpose, but, at the same time, ignites 
the hydrogen that is produced. This body is potassium ; 
and we will guard ourselves from any risk of explosion 
by protecting the surface of the liquid by means of a 
thick glass plate, because, with this metal, the risk of 
an explosive action at the end of the process is far greater 
than with sodium [the potassium was then intro¬ 
duced into the water]. You see the metal disengages the 
hydrogen, which burns with a beautiful violet flame. 
In both of these cases, we have exactly the same 
chemical action. We have first of all a compound of 
hydrogen and oxygen, which we represent in this way— 
[illustrating the elements by means of the cubical blocks, 
as in the last Lecture]—one combining proportion of 
oxygen, and one combining proportion of hydrogen, and 
now we bring that into contact with this metal—sodium 
or potassium, whichever it may be. Let us take a single 
instance as representative of both. This sodium takes 
away the oxygen, producing this body, the oxide of 
sodium, and leaving hydrogen free, which is at once 
disengaged in the gaseous form. We can effect this separa¬ 
tion by the affinity of metals possessing a far less energetic 
action upon the water than those we have just employed. 
Iron, for instance, and zinc, both possess the property of 
decomposing water, but not at ordinary temperatures. It 
is necessary for our purpose to heat iron to redness in order 
to effect a separation of the oxygen and hydrogen con¬ 
tained in the water ; and we, therefore, pass the water in 
the form of steam over this metal. Here is a furnace 
through which an iron tube passes, which iron tube is 
filled with iron borings or turnings, so that we present a 
considerable surface of the metal to the action of the steam. 
At one extremity of this tube we have a little glass retort, 
containing a small quantity of water, which is made to 
boil by the spirit lamp. The water is converted into steam, 
the oxygen going to the iron, as it did in the former cases 
to the sodium and potassium, and the hydrogen, being 
eliminated as gas, passing away there, where we can 
collect it. Here you see it comes in bubbles, and 
when the operation has gone on a few moments longer, the 
evolution of the gas will, in all probability, be more rapid. 
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You see it is already coming very freely, and I dare say we 
shall succeed in collecting this vessel full of it in a short 
time. In fact this process, when in active operation, 
gives us large quantities. None of these processes, how¬ 
ever, are very convenient for the preparation of this gas. 
We have here a much more convenient mode of pre¬ 
paring hydrogen, in considerable quantities for experi¬ 
mental purposes, and this is a form of apparatus which 
is very convenient for preparing many of these gaseous 
substances in a regular stream. We are now going to use 
a compound of water for the reaction in the place of 
water alone, and we are going to act upon that compound 
at ordinary temperatures without the assistance of heat. 
We are going to employ zinc and a combination of sul¬ 
phuric acid with water, and this is the mode in which 
we shall disunite the elements forming this compound 
which we are employing for the extraction of the hydrogen. 
[The Lecturer illustrated the action by means of the cubes 
representing the different atoms.] You see it consists of 
one equivalent of sulphur, four of oxygen, and one of 
hydrogen. It is a compound, therefore, of hydrogen and 
oxygen, in the form of water, and what we term sulphuric 
anhydride, of which we shall know more presently. The 
action of the zinc is very simple. The zinc takes the 
place of the hydrogen in this compound, and in place of 
what we might term sulphate of hydrogen, or sulphate of 
water, we have now sulphate of zinc, or sulphate of oxide 
of zinc, as it might also be termed. You see we simply 
put zinc into this compound in the place of hydrogen. 
This apparatus [the one in which the hydrogen was 
generating by this last process] consists of three globes. 
The two lower globes are connected by a neck con¬ 
taining a kind of perforated stage on which the zinc 
can repose. The upper globe is united with the lowest 
by a long glass tube, which passes through the central 
bulb and nearly to the bottom of the lowest bulb, 
so that if I pour any liquid into the upper funnel it will 
descend gradually into the lowest globe and displace any 
gas which may be there, and then ascend into the centre 
globe, expelling a stream of gas from the exit tube. If 
we want to collect the gas, all we have to do is to put 
this flexible tube [at the end of the glass delivering- 
tube of the apparatus] underneath this gas jar, and turn 
on the stop-cock. As soon as the liquid, which consists 
of dilute sulphuric acid, as I have before said, comes in 
contact with the zinc, an active decomposition takes place, 
and the hydrogen continues to be disengaged in a constant 
stream so long as contact between the liquid and the zinc 
is kept up. When, however, a sufficient quantity has been 
collected, we have only to turn this stop - cock and prevent 
the exit of the gas. Then the pressure of the gas in the 
vessel forces the liquid into the upper globe. The action 
goes on for a short time even after the liquid has appa¬ 
rently actually left contact with the zinc, and some of 
the liquor in the lower globe is expelled into the upper. 
This process is that wffiich we almost invariably employ 
for the preparation of hydrogen gas. 

Hydrogen possesses the following properties :—It is the 
lightest material with which we are acquainted ; it is only, 
bulk by bulk, one-sixteenth the weight of oxygen, and 
only one-fourteenth the weight of an equal bulk of atmo¬ 
spheric air. One of the most common modes of showing 
the levity of this gas is to inflate some light envelope or 
balloon with it. We have here a store of this gas ready 
prepared, and I will inflate this balloon from it. By this 
arrrangement I get a stream of hydrogen issuing from this 
jet, and if I now tightly clasp the neck of the balloon 
round it, I shall very shorty inflate it. [The Lecturer 
proceeds to fill a small collodion balloon with hydrogen.] 
It is evident already our balloon has some ascending 
power, although it is still far from being filled. \ou see 
how impatient it is to ascend. We will allow it to g -t 
quite full. Now, see how it will dart upwards with all 
this length of twine tied to it; you thus perceive that 
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the difference between the weight of equal bulks of 
this material, hydrogen, and of atmospheric air is very 
considerable. Hydrogen is very slightly soluble in 
water; far less so, even, than oxygen. Scarcely two 
volumes of hydrogen dissolve in one hundred volumes of 
water, we can, therefore, collect it over water without any 
appreciable loss. 

One of the most striking properties of hydrogen is its 
power of burning, in contact with atmospheric oxygen or 
free oxygen in general. It is a combustible gas. If I 
take one of these jars in which we have some of it collected, 
and introduce into it a lighted taper, you see the gas takes 
fire, but the taper will not burn in it; it is extinguished 
on getting into the hydrogen, but it is re-lighted on pass¬ 
ing through the flame below. The gas itself burns with 
a lambent flame, producing hardly any luminous effect. 
Now that is the way [referring to the slow combustion of 
the gas at the mouth of an inverted jar] in which the 
hydrogen burns, when it comes very slowly in contact 
with the air. If we take another jar, and hold it with the 
mouth upwards, so that the gas will ascend quickly, you 
see it burns almost immediately v ith a slightly explosive 
flash. Erom a jet, also, this gas burns with a pale bluish 
flame, possessing, as you see, very little illuminating 
power. In fact, the greater part of the yellowish 
light in that flame is due to the presence of sodium in the 
air from the experiment just made. If we mix some of this 
hydrogen with a sufficient quantity of oxygen, and then 
ignite the mixture, the combination takes place almost 
instantaneously. It occupies a time far too short to be 
measured. However, before showing you the effect of 
this mixture of the two gases, let me just direct your 
attention to a peculiarity of flame which is not possessed 
by the hydrogen flame alone, although it is perhaps 
more readily produced by this flame than any other— 
the power of producing a kind of musical note when 
it is burnt in the interior of a glass tube. [A tube 
was held over a small jet of hydrogen and a musical 
sound was immediately produced.] You perceive we 
have a tolerably clear musical note here produced, the 
pitch of which depends upon the length and diameter of 
the tube, which might be varied. The effect is produced 
by the flame itself being thrown into a kind of vibration. 
It is, in fact, alternately ignited above and below, and this 
action is kept up so long as the flame burns in the in¬ 
terior of the tube in this flickering manner, that is, with 
an alternate extinction and re-ignition. I will now pro¬ 
duce an effect of the same kind by other means which will 
show that it is not peculiar to hydrogen alone, but is also 
produced by common coal-gas. [A tin tube about seven 
feet long and three inches in diameter was held over 
a flame of coal-gas issuing from a large argand burner.] 
This is a note of very much greater depth than we had 
in the former case, but still the effect is similar in both 
instances. 

Now, as I before said, if we mix together these two 
elements, oxygen and hydrogen, and then ignite them, 
combination takes place almost instantaneously with the 
production of a loudly explosive flash. We may show this 
in a way perfectly free from any danger, by first mixing 
our gases in that gas-holder, the construction of wrhich 
has already been explained, and then allowing them to 
escape into a strong solution of soap, by means of which 
we shall produce some soap-bubbles. [Some soap-bubbles 
were then blown with the mixed gases contained in the 
gas-holder.] I do not know whether we have the gases 
in these bubbles, or simply the air that was in the pipe. 
We will try them. [A light was applied to the bubbles, 
and they exploded with a loud report.] You see we have 
produced a very explosive effect there. This explosion, 
although attended by a comparatively loud report is, in 
this form at least, a very innocuous one. [Explodes a 
bubble from the palm of his hand.] We may explode 
thenf from the hand without any pain, much less danger. 

It would be possible to apply this explosive force in a 
manner similar to gunpowder. Let us try an experiment in 
this direction. Here is a little paste-board cannon, if you 
like to call it so, which I will place over this mixture. [A 
small paste-board cylinder about five inches in diameter 
and twelve inches long was placed perpendicularly upon 
the table, over the vessel containing soap-bubbles.] 
This shall be our harmless cannon-ball [placing an india- 
rubber air-ball on the upper end of the cylinder. A 
light was then applied to the “touch-hole” and the ball 
was ejected almost to the top of the theatre]. We have 
a considerable projectile power, although this is far less 
expansive than gunpowder. In the explosion of a mixture 
of oxygen and hydrogen, the maximum expansion is ten 
times, and the gases subsequently contract to two-thirds 
of their volume before explosion. In the explosion of 
gunpowder the expansion is four thousand times ; hence, 
you see the difference in the effects which they produce. 
This explosion of these mixed gases is one quite similar 
in its effects to an explosion of fire-damp in mines, or 
an explosion of coal-gas in houses, which sometimes, 
though rarely, takes place. In the case of fire-damp in 
coal-mines, though sometimes these explosions are very 
destructive, yet they cause those disastrous consequences 
to a great extent by the after effects. A vitiation of the 
air takes place and produces more fatal effects than the 
explosion itself. To this I shall have to refer in another 
Lecture. 

We have described hydrogen as a combustible gas, and 
oxygen as a supporter of combustion. The positive 
elements are commonly termed combustibles, and the 
negative supporters of combustion; but these terms are, 
however, merely conventional. We might just as well 
say that oxygen is a combustible gas, although it never 
burned, but supported combustion in our experiments ; 
wrhile the hydrogen did not support the combustion of 
the taper, but burnt itself. These terms, however, are. 
as I have said, purely conventional. The phenomenon of 
combustion takes place merely at the limiting surfaces of 
the two gases. When we burn them the phenomenon 
takes place at the line of division between the two sub¬ 
stances, which unite chemically. If our atmosphere had 
contained coal-gas instead of oxygen we might then have 
conducted oxygen gas through pipes to burn it for light 
and heat, just as wre now conduct coal-gas through pipes 
and burn it in the oxygen of the air. That the atmo¬ 
spheric air is really capable of burning when in an atmo¬ 
sphere of coal-gas, as coal-gas is capable of burning 
in an atmosphere of air, I will endeavour to show 
you by a very simple experiment. Here is a gas jar 
which I will fill with coal gas from the gas-pipe. We 
will inflame it there as it comes in contact with the 
air to show that the jar is full of coal-gas ; and when 
the jar has thus been filled, I will introduce a current of 
air from this tube which is connected there with an air jar 
filled with atmospheric air—filled with the air of the room, 
and which will be compressed in this tank of water so as 
to give me a jet of atmospheric air passing into this jar con¬ 
taining the coal-gas. Now we have a quantity of coal-gas 
passing out. there [raising the jar and igniting the gas]. 
There is the coal-gas burning underneath our jar. [The 
jar was replaced in its original position.] Now I will pass 
in the air through that tube in the centre of the jar. The 
air will take fire. [A light was applied to the end of the 
tube, and the air ignited.] There it is ; there is the air 
burning in the atmosphere of coal-gas. There is the jet 
of atmospheric air passing through this tube and burn¬ 
ing in the atmosphere of coal-gas which has been sup¬ 
plied to the jar through the vulcanized india-rubber 
tube; so you see, these terms “combustible” and 
“supporter of combustion” are entirely conventional. The 
burning takes place at the line of junction between the 
two bodies. Whether the oxygen be inside or outside 
does not matter as regards the operation of combustion. 
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The amount of heat generated in this process of com¬ 
bustion is very considerable. It is different in different 
materials, which are submitted to the operation of com¬ 
bustion, and there are two points of view from which the 
heat of combustion may be regarded. We may, in the 
first place, regard it as to the total amount of heat; 
and secondly, as to the temperature produced, or the 
intensity of that heat, I have marked here, in the 
memoranda, “ The total quantity of heat emitted by a 
combustible body, is termed its absolute thermal effect 
whilst the intensity of the heat, or the temperature 
produced by a combustible, is termed its pyrometric 
thermal effect. The absolute thermal effect of different 
combustibles used as fuels is a matter which, in practice, 
is of considerable importance. For instance, in sea¬ 
going vessels the amount of heat which can be obtained 
from various descriptions of fuel is a very important 
consideration, because upon that depends the amount of 
power which can be obtained, and the number of times it 
will be necessary for the stock of fuel to be replenished. 
Here is an apparatus, which was invented by Mr. Lewis 
Thompson, for the determination of the absolute thermal 
effect of different combustibles. This larger vessel is 
filled with water. If I can burn any fuel in the middle of 
that water in such a manner that none, or very little, of 
the heat can escape, and if I then ascertain the rise in 
the temperature of that water, I shall be able to tell the 
effect produced upon any given quantity of water, and I 
shall be able to deduce from that the quantity of steam 
which the fuel can generate. If we take the temperature 
of the water to begin with, and then burn our sample of 
fuel in it, again taking its temperature at the termination of 
the combustion, we shall then have our data. The tempera¬ 
ture of this water is now 5i|°F. A mixture is formed, con¬ 
sisting of thirty grains of the combustible, mixed with 
about thirteen times its weight of chlorate of potash, that 
being also mixed with one-third of its weight of nitrate of 
potash. The object of these salts is to supply oxygen to 
the combustible while under the water. Here is the 
arrangement for burning it below the surface of the 
water. "We have first a little cotton-wick which is 
dipped in nitre, and which will serve as a slow-match 
and burn down to the mixture in the copper tube and ignite 
it. This is placed on a copper base, and over it is in¬ 
verted a copper bell-jar, perforated with a number of small 
apertures, through which the gases produced will pass 
through the water, and there give up their heat. The 
substance is enclosed in the bell-jar, and the whole of the 
apparatus lowered down into the vessel containing the 
water. "We will now ignite the wick. [The wick burnt 
clown and ignited the mixture before the apparatus was 
lowered into the .water. ] We have got our effect rather 
quicker than we wanted; however, it will be quite 
sufficient for our purpose. You see the ignition, which 
ought to have taken place when we lowered it to the 
bottom, occurred too soon. The combustion is now 
going on at the bottom of the water ; and the gases have to 
pass through the water, communicating their temperature 
to it. At the conclusion of the operation the water is 
agitated to get the mean temperature; and things are so 
arranged that each degree through which the temperature 
rises corresponds to one pound of water which would be 
converted into steam by the burning of one pound of the 
fuel. If we found that the water had risen ten degrees, 
we should know that this sample of coal would be capable 
of converting ten times its weight of water into steam ; 
and so by making the experiment with different fuels, you 
get in a very short time their relative value for steam or 
other such purposes. The absolute thermal effects of 
different fuels—different combustibles —are represented in 
this table, and you Avail there see the great pre-eminence 
of hydrogen in this respect. Taking the absolute thermal 
effect of carbon as unity, the same weight of hydrogen 
produces in its combustion nearly 4^ times the heat of 

the carbon ; and olefiant gas i j times, and so on. Here 
is the Table :— 

Absolute Thermal Effect of Combustibles. 

Hydrogen . . 4*46 Alcohol . • o*86 
Olefiant gas • i*52 Good coal • °’77 
Ohwe-oil . . 1*22 Dry Avood . 0^46 
Ether . 1 *02 Air-dry wood . • °*45 
Carbon . 1*00 Peat . 0*36 
Charcoal . ... 0-96 

The absolute thermal effect, ascertained by experiments of 
this kind, of different kinds of fuel in ordinary use, espe¬ 
cially of the two kinds of fuel generally used for heating 
purposes in contradistinction to gas, is shown in this table. 

Quantity and cost of gaseous and solid fuel required to 
evaporate 1000 lbs. of Avater from 2120 :— 

s. d. 
1833 cubic feet of coal-gas cost, at 4s. per 1000 cubic feet, 7 4 
2874 water-gas ,, 2s. „ ,, 5 9 
125 lbs. coke ,, 20s. per ton t 1 

112 lbs. coal M }} y) 1 0 

1833 cubic feet of coal-gas at 4s. per thousand, are required 
to evaporate 1000 lbs. of water from 2120. To do this 
amount of work, therefore, you are required to employ 
a quantity of gas Avhich costs 7s. 4d. If, in the place of 
coal-gas you use gas which is produced from Avater by 
charcoal,—a mixture of hydrogen and carbonic oxide, 
chiefly,—-2874 cubic feet are necessary, Avhich Avill cost the 
sum of 5s. 9cl. for that amount of heating poAver. 125 lbs. 
of coke Avill do precisely the same amount of Avork, Avill 
heat exactly the same quantity of Avater to the same 
temperature for is. id. Or 112 lbs. of coal Avill do the 
same for is. I have put this diagram before you to show 
at a glance the great difference there is betAveen these 
kinds of fuel. You see that coal and coke produce a 
much greater amount of heat at a less cost than gas, 
although gas has been proposed for heating purposes ; 
and no doubt there are great facilities for the use of gas 
which may contribute to some extent to counterbalance 
the great discrepancy in its cost. 

The light of combustion is a matter to a great extent 
distinct from the heat that is given off from the burning 
substance. It depends upon conditions which I shall not 
in the present lecture haA'e time to enter fully into ; but 
tAvo of those conditions are, first, the prssence of solid 
matter in the flame during combustion; and secondly, 
the intensity of the temperature of that flame. The more 
solid matter there is in the flame, within certain limits, 
the greater Avill be the light emitted from that flame sup¬ 
posing its temperature to be constant; but having the 
same amount of solid matter the light Avill vary Avith the 
intensity of the heat. If you intensify the heat you will 
intensify the light. Let me endeavour to illustrate that 
by our jet of hydrogen here. This jet of hydrogen if it 
be made to impinge on a small cylinder of lime, will 
ignite that to a certain temperature, and we shall get a 
little more light from the combustion of the hydrogen 
than Ave do without the lime, especially if Ave Avere to 
wait for some little time until the lime had become 
as strongly ignited as this jet is capable of igniting it. 
But if I increase the pyrometric thermal effect of the flame, 
and make it burn at the expense of pure oxygen instead of 
air, I shall greatly increase the intensity of the light. 
The pyrometric thermal effect of hydrogen in air is 
only 16 n° C. ; but if it burns in oxygen it produces a 
temperature of 3148^ C., so that I nearly double the tem¬ 
perature by employing oxygen. [A piece of lime was 
placed in the hydrogen flame.] You see some of the 
lime has become ignited so as to increase the luminosity, 
but the luminosity is Arery small. NoAAr let me introduce 
some oxygen and make the hydrogen burn at the expense 
of oxygen instead of the air, and I think you will soon see 
what the increase in the pyrometric thermal effect—in the 
temperature of that flame—effects as regards luminosity. 
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You see what a brilliant light we have emitted from 
this solid, which is thus rendered incandescent in the 
interior of the flame. If we again make the combustion 
dependent on air, the temperature immediately falls and 
the light ceases. 

In these cases of the combustion of hydrogen, ■ 
whether it took place in atmospheric air or in oxygen, we 
had one uniform product, and that is what we term the 
protoxide of hydrogen, a compound of one equivalent of 
each element, and which we all know as water. Here 
is a jet of hydrogen which has been burning from the 
beginning of the lecture, and from which we have been 
producing a liquid, which if tested would be found to be 
pure water. It is now trickling down. It is the product of 
this hydrogen-flame which is burning at the other end of 
the condenser ; if we, on: the other hand, submit water to 
the action of a force which is capable of separating its 
elements and presenting them both in their free state, we 
find it also to be composed of these two elements in the 
proportion of one volume of oxygen to two volumes of 
hydrogen. Here., for instance, is an apparatus by which 
I hope to be able to illustrate this. Here is a voltaic 
battery of moderate power, from which a current is passing 
into this water which is acidulated with sulphuric acid. 
There are two tubes standing over the ends of the wires. 
Here you see we are collecting our gases which we will 
presently examine. This decomposition may, I think, 
be seen more clearly at a distance if I throw a 
magnified representation of it on the screen. Let us 
have the room darkened. I have here a much smaller 
decomposing vessel than the one I have just been em¬ 
ploying, but exactly the same materials, namely, two 
platinum poles, a vessel to contain the acidulated 
water, and the means of making the communication 
between the two poles of the battery. [The room was 
darkened, and the gas-lights turned down. An image of 
the decomposing apparatus was then projected on the 
screen.] There are our two poles, which I dare say we 
shall get a little clearer by bringing them better into 
focus. Now I will make the connection with the battery, 
and you see we have at once a rapid disengagement of the 
two gases. [The bubbles of the gases were distinctly 
seen proceeding from the poles.] You will notice the much 
larger amount of gas which is being evolved from one pole 
than there is being evolved from the other. You have 
seen there upon the screen the mode in which the gases 
are torn asunder, and we have them here collected in 
jars by a larger form of apparatus. We will put the 
battery again into connection with this larger apparatus, 
so as to fill the jars with the gases, and we will test their 
quality if we have sufficient time left for it. You will 
now understand why it is that I have arranged these 
elements under the heads of positive and negative. If 
we carefully watch this experiment we notice that the 
hydrogen makes its escape from the negative pole of that 
voltaic arrangement, and that the oxygen is set free from 
the positive pole ; and hence it is said that the hydrogen 
is a 2)ositive, or electro-positive, element, because it is 
attracted by the negative pole, whilst the oxygen is said 
to be a negative, or electro-negative, body, because it is 
attracted by the positive pole of the battery. 

Water thus produced possesses a number of very re¬ 
markable properties, only one of which, however, I shall 
be able to show you in the present Lecture, namely, its 
colour. Water, seen through a glass full of the liquid, 
appears to be perfectly colourless ; but if we look at it 
through a stratum of fifteen feet, which we shall be able 
to do by means of this arrangement contrived by Dr. 
Tyndall, I hope to prove to you that it is by no means the 
colonrless liquid which we sometimes imagine it to be. 
[The apparatus consisted of a tin tube fifteen feet long and 
about three inches in diameter, placed horizontally on a 
stand, and half filled with water. The tube was closed 
by plate glass at each end, and a beam of electric light 

was thrown through it from the other end. By this 
means an image of the contents of the tube was pro¬ 
jected on a white screen. Dr. Tyndall assisted in the 
adjustment of the apparatus.] Now, you see, this tube 
is about half filled with water. The image there upon 
the screen is inverted by the lens, so that you see the 
upper air-space of this tube in the lower part of that 
image, and that is colourless, while the rays which pass 
through the stratum of water are of a greenish-blue colour. 
The colour varies from a pure green up to a blue, 
according to the purity, or otherwise, of the water. Thus 
it is evident that the colour of water is very appreciable, 
for we have here a stratum of only fifteen feet in thick¬ 
ness, which exhibits a very considerable amount of 
colour. There is, therefore, no difficulty in comprehending 
the fact that in looking through a deeper stratum such 
as we see in the Swiss lakes, and in the waters which we 
have around our own shores, that this colour of water 
makes itself very perceptible. 
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On Platinum, by M. Faraday, D.C.L., F.R.S,, Fullerian 
Professor of Chemistry, R.I., Foreign Associate of the 
Academy of Sciences, Paris, 

Whether I was to have the honour of appearing before you 
this evening or not seemed to be doubtful upon one or two 
points. One of these I will mention immediately ; the 
other may or may not appear during the course of the 
hour that follows. The first point is this. When I was 
tempted to propose this subject for your attention this 
evening, it was founded upon a promise, and a full intent 
of performing that promise, on the part of my friend 
Deville, of Paris, to come here to show before you a 
phenomenon in metallurgic chemistry not common. In 
that I have been disappointed. His intention was to have 
fused here some thirty or forty pounds of platinum, and 
so to have made manifest through my mouth and my state¬ 
ment the principles of a new process in metallurgy in 
relation to this beautiful, magnificent, and valuable metal; 
but circumstances over which neither he nor I nor others 
concerned had sufficient control, have prevented the 
fulfilment of that intention, and the period at which I 
learned the fact was so recent, that I could hardly leave 
my place here to be filled by another, or permit you, who 
in your kindness have come to hear what might be said, 
unreceived in the best manner possible to me under the 
circumstances. I, therefore, propose to state as well as I 
can what the principles are on which M. Deville proceeds, 
by means of drawings, and some subordinate or inferior 
experiments. 

The metal platinum, of which you see some very fine 
specimens on the table, has been known to us about a hun¬ 
dred years. It has been wrought in abeautiful Avayin this 
country, in France, and elsewhere, and supplied to the con¬ 
sumer in ingots of this kind, or in plates, such as we have 
here, or in masses, that by their very fall upon the table 
indicate the great weight of the substance, which is, indeed, 
at the head of all substances in that respect. This sub¬ 
stance has been given to us hitherto mainly through the 
philosophy of Dr. Wollaston, whom many of us know, 
and it is obtained in great purity and beauty. It is a 
very remarkable metal in many points, besides its known 
special uses. It comes to us in grains. Here is a very 
fine specimen of native platinum in grains. There is here 
also a nugget or ingot, and here are some small pieces 
gathered out of certain alluvial soils in Brazil, Mexico, 
California, and the Uralian districts of Russia. 

It is strange that this metal is almost always found 
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associated with some four or five other metals most curious 
in their qualities and characteristics. They are called 
platiniferous metals ; and they have not only the relation 
of being always found associated in this manner, but they 
have other relations of a curious nature which I shall point 
out to you by a reference to one of the tables behind me. 
This substance is always native, it is always in the metallic 
state, and the metals with which it is found connected, and 
which are rarely found elsewhere, are palladium, rhodium, 
iridium, osmium, and ruthenium. We have the names in 
one of the tables arranged in two columns, representing, 
as you see, two groups ; platinum, iridium, and osmium, 
constituting one group, and ruthenium, rhodium, and 
palladium the other. Three of these have the chemical 
equivalent of 98and the others a chemical equivalent of 
about half that number. Then the metals of one group 
have an extreme specific gravity, platinum being, in fact, 
the lightest of the three, or, as light as the lightest. 
Osmium has a specific gravity of 21*4, and is the heaviest 
body in nature ; platinum is 2ri5, and iridium the same ; 
the specific gravity of the other three being only about 
half that, namely, 11*3, 12*1, and ii*8. Then there is this 
curious relation, that palladium and iridium are very much 
alike, so that you would scarcely know one from the other, 
though one has only half the weight of the other, and only 
half the equivalent power. So with iridium and rhodium, 
and osmium and ruthenium, which are so closely allied 
that they make pairs being separated each from its own 
group. Then these metals are the most infusible that we 
possess. Osmium is the most difficult to fuse ; indeed, I 
believe it never has been fused, while every other metal 
has ; ruthenium comes next, iridium next, rhodium next, 
platinum next (so that it ranks here as a pretty fusible 
metal, and yet we have been long accustomed to speak of 
the infusibility of platinum,) and next comes palladium, 
•which is the most fusible metal of them. It is a curious 
thing to see this fine association of physical properties 
coming out in metals which are grouped together some¬ 
how or other in nature, but, no doubt, by causes "which 
are related to analogous properties in their situation on 
the surface of the earth, for it is in alluvial soils that these 
things are found. TIence arises that curious difficulty 
which occurred lately about the specific gravity, which I 
was one to complain of, in Mr. Dela Rue’s pocket-books ; 
but he was right in putting another body above platinum, 
which is not the heaviest body in nature. 

Now, with regard to this substance, let me tell you 
briefly how we get it. The process used to be this. The 
ore which I shorved you just now was taken, and digested 
in nitro-muriatic acid, and then converted into a solution 
which caused the leaving behind of certain bodies that I 
have upon the table. The platinum being dissolved with 
care in acids of a certain strength, to the solution the 
muriate of ammonia was added, as I am about to add it 
here. A yellow precipitate was then thrown down, as you 
perceive is the case now; and this, carefully washed and 
cleansed, gave us that body [pointing to a specimen of the 
chloride of platinum and ammonium], the other elements, 
or nearly all, being ejected. This substance being heated, 
gave us what we call platinum sponge, or platinum in the 
metallic state, so finely divided as to form a kind of heavy 
mass or sponge, which, at the time that Dr. Wollaston 
first sent it forth, W'as not fusible for the market or in the 
manufacturers’ workshops, inasmuch as the temperature 
required was so high, and there were no furnaces that 
could bring the mass into a globule, and cause the parts to 
adhere together. Most of our metals that we obtain from 
nature, and work in our shops, are brought at last into a 
mass by fusion. I am not aware that there is in the arts 
or sciences any other than iron which is not so. Soft 
iron we do not bring together by fusion, but by a process 
which is analogous to the one that was followed in the 
case of platinum, namely, wrelding; for these divided 
grains of spongy platinum having been well washed and 

sunk in water for the purpose of excluding air, and 
pressed together, and heated, and hammered, and pressed 
again, until they came into a pretty close, dense, compact 
mass, did so cohere that when the mass was put into the 
furnace of charcoal, and raised to a high temperature, the 
particles, at first infinitely divided,—for they were 
chemically divided,— adhered the one to the other, 
each to all the rest, until they made that kind of 
substance which you see here which will bear roll¬ 
ing and expansion of every kind. No other process 
than that has hitherto been adopted for the purpose 
of obtaining this substance from the particles by solu« 
tion, precipitation, ignition, and welding. It certainly is 
a very fine thing to see that we may so fully depend upon the 
properties of the various substances we have to deal with 
that we can by carrying out. our processes obtain a 
material like this, allowing of division, and extension 
under a rolling mill, a material of the finest possible kind ; 
the parts being held together, not with interstices, not 
with porosity, but so continuous that no fluids can pass 
between them ; and, as Dr. Wollaston beautifully showed, 
a globule of platinum fused by the voltaic battery and 
the oxy-hydrogen blow-pipe, when drawn into a wire, was 
not sounder or stronger than this wire made by the curious 
coalescence of the particles by the sticking power that 
they had at high temperatures. This is the process 
adopted by Messrs. Johnson and Matthey, to whose great 
kindness I am indebted for these ingots and for the 
valuable assistance I have received in the illustrations. 

The treatment, however, that I have to bring before you 
is of another kind, and it is in the hope that we shall be 
able before long to have such a thing as the manufacture 
of platinum of this kind that I am encouraged to come 
before you, and tell you how far Deville has gone in the 
matter, and to give you illustrations of the principles on 
which he proceeds. I think it is but fair that you should 
see an experiment showing you the way in which we get 
the adhesion of platinum. Probably you all know of the 
welding of iron: you go into the smith’s shop, and you see 
him put the handle of a poker on to the stem, and by a 
little management and the application of heat he makes 
them one. You have no doubt seen him put the iron into 
the fire and sprinkle a little sand upon it. He does not 
know the philosophy he calls into play when he sprinkles 
a little sand over the oxide of iron, but he has a fine philo¬ 
sophy there, or practises it when he gets his welding. I 
can show you here this beautiful circumstance of 
the sticking together of the particles up to the 
fullest possible intensity of their combination. If you 
were to go into the workshops of Mr. Matthey, and see 
them hammering and welding away, you would see the 
value of the experiment I will show you. I have here 
some platinum wire. This is a metal which resists the 
action of acids, resists oxidation by heat, and change of 
any sort, and which, therefore, I may heat in the atmos¬ 
phere without any flux. I bend the wire so as to make 
the ends cross : these I make hot by means of the blow¬ 
pipe, and then by giving them a tap with a hammer I 
shall make them into one piece. Now that the pieces are 
united I shall have great difficulty in pulling them apart 
though they are joined only at the point where the two 
cylindrical surfaces came together. Now that I have 
succeeded in pulling the wire apart the division is not at 
the point of welding, but where the force of the pincers 
has cut it, so that the junction we have effected is a com¬ 
plete one. This, then, is the principle of the manufacture 
and production of platinum in the old way. 

The treatment which Deville proposes to carry out, and 
which he has carried out to a rather large extent in refer¬ 
ence to the Russian supply of platinum, is one altogether 
by heat, having little or no reference to the use of acids. 
That you may know what the problem is, look at this 
table, which gives you the composition of such a piece of 
platinum ore as I showed you just now. Wherever it 
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comes from the composition is as complicated, though the 
proportions vary. 

Platinum , • 76’4 
Iridium. • 4’3 
Rhodium • 0-3 
Palladium • r4 
Gold . . i . 0-4 
Copper. . 4-1 
Iron . . . ii*7 
Osmide of iridium . . 0-5 
Sand . 1-4 

ico'5 
This refers to the TJralian ore. In that state of combina¬ 
tion as shown in the table the iridium and osmium are 
found combined in crystals sometimes to the amount of 
of5 per cent., and sometimes 3 or 4 per cent. Now this 
Deville proposes to deal with in the dry way, in the place 
of dealing with it by any acid. 

I have here another kind of platinum ; and I show it to 
you for this reason. The Russian Government haring 
large stores of platinum in their dominions, have obtained 
it in a metallic state and worked it into coin. The coin I 
have in my hand is a 12 silver rouble piece. The rouble 
is worth 3s., and this coin is, therefore, of the value of 
36s. The smaller coin is wTorth half that sum ; and the 
other, half of that. The metal, however, is unfit for 
coinage. When you have the two metals, gold and silver, 
used for coinage, you have a little confusion in the value 
of the two in the market; but when you have three 
precious metals (and you may call platinum a precious 
metal) worked into coin, they will be sure to run counter 
to one another. Indeed, the case did happen that the price 
of platinum coin fixed by the Government wras such that it 
was worth while to purchase platinum in other countries 
and make coin of it, and then take it into the country and 
circulate it. The result was that the Russian Government 
stopped the issue. The composition of this coin is, platinum, 
97*0; iridium, 1*2; rhodium, 0*5; palladium, 0-25; a 
little copper, and a little iron. It is, in fact, bad platinum : 
it scales, and it has an unfitness for commercial use in the 
laboratory, which the other well purified platinum has 
not. It wrants working over again. 

Now, Deville’s process depends upon three points,— 
upon intense heat, blow-pipe action, and the volatility of 
certain metals. We know that there are plenty of metals 
that are volatile, but this, I think, is the first time that it 
has been proposed to use the volatility of certain metals, 
such as gold and palladium, for the purpose of driving 
them off and leaving something else behind. He counts 
largely upon the volatility of metals which we have not 
been in the habit of considering volatile, but which we 
have rather looked upon as fixed ; and I must endeavour 
to illustrate these three points by a few experiments. 
Perhaps I can best show you what is required in the 
process of heating platinum by using that source of heat 
which w-e have here, and which seems to us almost illimit¬ 
able,'—namely, the voltaic battery ; for it is only in conse¬ 
quence of the heat that the voltaic battery affects the 
platinum. By applying the two extremities of the battery 
to this piece of platinum wire, you will see what result 
we shall obtain. You perceive that we can take about 
this heating agent wherever we like, and deal with it as 
we please, limiting it in any way. I am obliged to deal 
carefully with it; but even that circumstance will have an 
interest for you in watching the experiment. Contact is 
now made. The electric current, when compressed into 
thin conducting-wires, offering resistance, evolves heat to 
a large extent, and this is the power by which we work. 
You see the intense glow immediately imparted to the wire, 
and if I applied the heat continuously the effect of the 
continued current would be to melt the wire. As soon as 
the contact is broken the wire resumes its former appear¬ 
ance ; and now that we make contact again you perceive 

the glow as before. [The experiment was repeated several 
times in rapid succession.] You can see a line of light, 
though you can scarcely perceive the wire ; and now that 
it has broken with the great heat, if you examine it you 
will perceive that it is indeed a set of irregularities from 
end to end,—a set of little spheres, which are strung upon 
the axis of the platinum running through it. It is that 
wire which Mr. Grove described as being produced at the 
moment when fusion of the whole mass is going on. In 
the same manner, if I take a tolerably thick piece of 
platinum, and subject it to the heat that can be produced 
by this battery, you will see the brilliancy of the effect 
produced. I shall put on a pair of spectacles for the 
experiment, as there is an injurious effect of the voltaic 
spark upon the eyes if the action is continued, and it is 
neither policy nor bravery to subject any organ to unneces¬ 
sary danger, and I want, at all events, to keep the full use 
of my eyes to the end of the Lecture. 

You now see the action of the heat upon the piece of 
platinum—heat so great as to break in pieces the plate on 
which the drops of metal fall. You perceive, then, 
that w;e have sufficiently powerful sources of heat in 
nature to deal with platinum. I have here an apparatus 
by which the same thing can be shown. Here is a piece 
of platinum, which is put into a crucible of carbon made 
at the end of one pole of the battery, and you will see the 
brilliant light that will be produced. There is our 
furnace, and the platinum is rapidly getting heated ; and 
now you perceive that it is melted, and throwing off little 
particles. "What a magnificent philosophical instrument 
this is ! "When you look at the result, which is lying 
upon the charcoal, you will see a beautifully fused piece 
of platinum. It is now a fiery globule, with a surface so 
bright, and smooth, and reflecting, that I cannot tell 
whether it is transparent, or opaque, or what. This, then, 
will give you an idea of what has to be done by anj process 
that pretends to deal with thirty, or forty, or fifty pounds 
of platinum at once. 

Let me now tell you briefly what Deville proposes to do. 
First of all he takes this ore with its impurities and mixes 
it (as he finds it essential and best) with its own weight of 
sulphuret of lead—lead combined with sulphur. Both 
the lead and the sulphur are wmnted ; for the iron that is 
there present, as you see by the table, is one of the most 
annoying substances in the treatment that you can imagine, 
because it is not volatile ; and while the iron remains 
adhering to the platinum, the platinum will not flow 
readily. It cannot be sent away by a high temperature— 
sent into the atmosphere so as to leave the platinum 
behind. Well, then, a hundred parts of ore and a hundred 
parts of sulphuret of lead, with about fifty parts of metallic 
lead, being all mingled together in a crucible, the sulphur 
of the sulphuret takes the iron, the copper, and some of 
the other metals and impurities, and combines with them 
to form a slag ; and as it goes on boiling and oxidizing, it 
carries off the iron, and so a great cleansing takes place. 

Now, you ought to know that these metals, such as 
platinum, iridium, and palladium, have a strong affinity 
for such metals as lead and tin, and upon this a 
great deal depends. Yery much depends upon the ore 
throwing out its impurities of iron and so forth by 
being taken up with the lead present in it. That 
you may have a notion of the great power that 
platinum has of combining with other metals, I will 
refer you to a little of the chemist’s experience—his bad 
experience. He knows very well that if he takes a piece 
of platinum foil and heats a piece of lead upon it, or if he 
takes a piece of platinum foil, such as we have here, and 
heats things upon it that have lead in them, his platinum 
is destroyed. I have here a piece of platinum, and if I 
apply the heat of the spirit lamp to it, in consequence of 
the presence of this little piece of lead which I will place 
on it, I shall make a hole in the metal. The heat of the 
lamp itself would do no harm to the platinum, nor would 
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other chemical means ; but because there is a little lead 
present, and there is an affinity between the two sub¬ 
stances, the bodies come together at once. You see the 
hole I have made. It is large enough to put your finger 
in, though the platinum itself was, as you saw, almost 
infusible, except by the voltaic battery. For the purpose 
of showing this fact in a more striking manner, I have 
taken pieces of platinum-foil, tin foil, and lead foil, and 
mingled them together; and if I apply the blow pipe to 
them you will have, in fact, a repetition on a larger scale 
of the experiment you saw just now when the lead and 
platinum came together, and one spoiled the other. When 
the metals are laid one upon the other and folded together 
and heat applied, you will not only see that the platinum 
runs to waste, but that at the time when the platinum and 
lead are combined there is ignition produced, there is a 
power of sustaining combustion. I have taken a large 
piece, that you may see the phenomenon on a large scale. 
You saw the ignition and the explosion which followed, 
of which we have here the results—the consequence of 
the chemical affinity between the platinum and the metals 
combined with it, which is the thing upon which Deville 
founds his first result. 

When he has melted these substances and stirred them 
up well, and so obtained a complete mixture, he throws 
in air upon the surface to burn off all the sulphur from the 
remaining sulphuret of lead ; and at last he gets an ingot 
of lead with platinum—much lead comparatively, and 
little platinum. He gets that in the crucible with a lot of 
scoriae and other things, which he treats afterwards. It is 
that platiniferous lead which we have to deal with in our 
future process. Now let me tell you what he does with it. 
His first object is to get rid of the lead. He has thrown 
out all tire iron, and a number of other things, and he has 
got this kind of compound indicated in the table. He 
may get it as high as 78 per cent, of platinum, and 22 of 
lead; or 5 or 10 or 15 of platinum, and 95, or 90 or 85 of 
lead (which he calls weak platinum), and he then places 
it in the kind of vessel that you see before you. Suppose 

we had the mixture here ; we should have to make it hot, 
and then throw in air upon the surface. The combustible 
metal, that is, the lead, and the part that will oxidise, are 
thoroughly oxidised; the litharge would flow out in a 
fused state into a vessel placed to receive it, and the 
platinum remains behind. 

Here is the process which Deville adopts for the purpose 
of casting off the lead after he has got out the platinum 
from the ore. (Having made use of your friend, you get 
rid of him as quickly as you can.) He gets his heat by 
aPPtying the combination of oxygen and hydrogen, or of 
carburetted fuel for the purpose of producing a fire. I 

have here a source of coal-gas ; there I have a source of 
hydrogen; and here I have a source of oxygen. I have 
here also one of the blow-pipes used by Deville in his 

process for working platinum in the way I have spoken of. 
There are two pipes, and one of them goes to the source of 
coal-gas, and the other to the supply of oxygen. By 
uniting these we obtain a flame of such a heat as to melt 
platinum. You will perhaps hardly imagine what the 
heat is unless you have some proof of it; but you will 
soon see that I have actually the power of melting 
platinum. Here is a piece of platinum-foil running h'ke 
wax under the flame which I am bringing to bear against 
it. The question, however, is whether we shall get heat 
enough to melt, not this small quantity, but large masses, 
many pounds of the metal. Having obtained heat like 
this, the next consideration is, what vessel is he to employ 
which could retain the platinum when so heated, or bear 
the effects of the flame ? Such vessels are happily well 
supplied at Paris, and are formed of a substance which 
surrounds Paris ; it is a kind of chalk (called, I believe, 
by geologists calcciire grossiere), and it has the property of 
enduring an extreme degree of heat. I am now going to 
get the highest heat that we can obtain. First, I 
show you the combustion of hydrogen by itself. I have 
not a large supply, because the coal-gas is sufficient for 
most of our purposes. If I put a piece of this chalk into 
the gas, you see we get a pretty hot flame which would 
burn one’s fingers a good deal. But now let me take a 
piece of lime and subject it to the joint action of oxygen 
and hydrogen. I do this for the purpose of showing you 
the value of lime as a material for the furnaces and 
chambers that are to contain the substances to be operated 
on, and that are consequently to sustain the action of this 
extreme heat. Here we have the hydrogen and the 
oxygen, which will give the most intense heat that can be 
obtained by chemical action ; and, if I put a piece of lime 
into the flame we get what is called the lime-light. Now 
with all theM beauty and intensity of action which you 
perceive, there is no sensible deterioration of the lime 
except by the mechanical force of the current of gases 
running from the jet against the lime, sweeping away such 
particles as are not strongly aggregated. “Vapour of lime” 
some call it, and it may be so, but there is no other change 
of the lime than that under the action of heat of this 
highly-exalted chemical condition, though almost any 
other substance would melt at once. 

Then as to the way in which the heat is applied to the 
substance. It is all very well for me to take a piece of 
antimony, and fuse it in the flame of a blow-pipe. But if 
I tried this large piece in the ordinary lamp flame, I should 
do nothing ; if I tried a smaller piece I should do little or 
nothing ; and if I tried a still smaller piece I should do 
little or nothing ; yet I have a condition which will repre¬ 
sent what Deville carries to the highest possible extent, 
and which we all carry to the highest extent, in the use of 
the blow-pipe. Suppose I take this piece of antimony : I 
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shall not be able to melt it in that flame of the candle by 
merely holding it there ; yet, by taking pains we can even 
melt a piece of platinum there. This is a preparation 
which I made for the purpose of proving the fusibility of 
platinum in a common candle. There is a piece of wire 
drawn by that ingenious process of Dr. Wollaston’s, not 
more than the three-thousandth part of an inch in 
diameter. He put the wire into the middle of a cylinder 
of silver, and drew both together until the whole com¬ 
pound was exceedingly thin ; and then he dissolved away 
the silver by nitric acid. (This is some that he gave me 
himself.) There was left in the centre a substance which 
I can scarcely see with an eye-glass, but which I know is 
there, and which I can make visible, as you see, by putting 
it into the candle where the heat makes it glow like a 
spark. I have again and again tried this experiment 
up-stairs in my own room, and have easily fused this plati¬ 
num wire by a common candle. You see we have, there¬ 
fore heat enough in the candle as in the voltaic 
battery or in the highly exalted combustion of 
the blow-pipe, but we do not supply a continuous source 
of heat. In the very act of its becoming ignited the heat 
radiates so fast that you cannot accumulate enough to 
cause the fusion of the wire except under the most careful 
arrangement. Thus I cannot melt that piece of antimony 
by simply putting it into the candle ; but if I put it upon 
charcoal and drive the fiery current against it, there will 
be heat enough to melt it. The beauty of the blow-pipe 
is that it sends hot air (making hot air by the combustion 
of the flame) against the thing to be heated. I have 
only to hold the antimony in the course of lhat current, 
and particle by particle of the current impinges upon the 
antimony, and so we get it melted. You now see it red 
hot, and I have no doubt it will continue to burn if I 
withdraw it from the flame and continue to force the air 
on it. Now you see it burning without any heat but that 
of its own combustion, which I am keeping up by sending 
the air against it. It would go out in a moment if I took 
away the current of air from it, but there it is burning, 
and the more air I give it by this or any other action the 
better it is. So then we have here not merely a mighty 
source of heat, but a means of driving the heat forcibly 
against substances. 

Let me show you another experiment with a piece 
of iron : it will serve two purposes,—showing you what 
the blow-pipe does as a source of heat, and what it does 
by sending that heat where it is wanted. I have taken 
iron in contrast with silver or other metals, that you may 
see the difference of action, and so be more interested in 
the experiment. Here is our fuel, the coal gas ; and here 
our oxygen. Having thus my power of heat, I apply it to 
the iron, which, as you see, soon gets red hot. It is now 
flowing about like a globule of melted mercury. But 
observe, I cannot raise any vapour: it is now covered 
with a coat of melted oxide, and unless I have a great 
power in my blow-pipe, it is hardly possible to break 
through it. Now, then, you see these beautiful sparks : 
you have not only a beautiful kind of combustion, but 
you see the iron is now driven off, not producing smoke, 
but burning in a fixed condition. How different this is 
from the action of some other metals,—that piece of anti¬ 
mony, for instance, which we saw just now throwing off 
abundance of fumes. We can of course burn away this 
iron by giving plenty of air to it; but with the bodies 
which Deville wants to expose to this intense heat he has 
not that means ; the gas itself must have power enough 
to drive off the slag which forms on the surface of the 
metal, and power to impinge upon the platinum so as to 
get the full contact that he wants for the fusion to take 
place. We see here, then, the means to which he resorts : 
oxygen, and either coal gas, or water gas, or pure hydrogen, 
for producing heat, and the blow-pipe for the purpose of 
impelling the heated current upon the metals. 

I have two or three rough drawings here representing 

the kind of furnaces which he employs. They are larger, 
however, than the actual furnaces he uses. Even the 
furnace in which he carries on that most serious operation 
of fusing 50 lbs. of platinum at once is not much more than 

half the size of the drawing. It is made of a piece of 
chalk below and a piece of chalk above. You see 
how beautifully chalk sustains heat without altering in 
shape ; and you may have thought how beautifully it 
prevents the dissipation of the heat by its very bad con¬ 
ducting powers. While the front part of the chalk which 
you saw here was so highly ignited, I could at any moment 
touch the back of it without feeling any annoyance from 
the heat. So, by having a chamber of chalk of this sort, 
he is able to get a vessel to contain these metals with 
scarcely any loss of heat. He puts the blow-pipes through 
these apertures and sends down these gases upon the 
metals, which are gradually melted. He then puts in 
more metal through a hole at the top. The results of the 
combustion issue out of the aperture which you see 
represented. If there be strips of platinum he pushes 
them through the mouth out of which the heated current 
is coming, and there they get red hot and white hot before 
they get into the bath of platinum. So he is able to fuse 
a large body of platinum in this manner. When the 
platinum is melted he takes off the top and pours out from 
the bottom piece, like a crucible, and makes his cast. 
This is the furnace by which he fuses his 40 lbs. or 50 lbs. 
of platinum at once. The metal is raised to a heat that 
no eye can bear. There is no light and shadow, no chiar¬ 
oscuro there; all is the same intensity of glow : you look 
in and you cannot see where the metal or the chalk is ; it 
is all as one. We have, therefore, a platform with a 
handle, which turns upon an axis, that coincides with the 
gutter that is formed for the pouring of the metal; and 
when all is known to be ready, by means of dark glasses, 
the workmen take off the top piece and lift up the handle, 
and the mould being then placed in a proper position, 
he knows that the issue of the metal will be exactly in 
the line of the axis. No injury has ever happened from 
the use of this plan. You know with what care it is 
necessary to carry such a vessel of mercury as we have 
here, for fear of turning it over on one side or the other ; 
but if it be a vessel of melted platinum the very greatest 
care must be used, because the substance is twice as 
heavy; yet no injury has been done to any of the workmen 
in this operation. 

I have said that Deville depends upon intense heat for 
carrying off vapour, and this brings me to the point of 
showing how vapours are carried off. Here is a basin of 
mercury, which boils easily, as you know, and gives us 
the opportunity of observing the facts and principles 
which are to guide us. I have here two poles of the 
battery, and if I bring them into contact with the mercury 
see what a development of vapour we have. The mercury 
is flying off rapidly, and I might, if I pleased, put all the 
company around me in a bath of mercury-vapour. And so, 
if we take this piece of lead and treat it in the same way, 
it will also give off vapour. Observe the fumes that rise 
from it, and even if it was so far enclosed from the air 



Chemical, News,\ 
March 2, 1861. J Chemical Society of Dublm. 

that you could not form any litharge you would still have 
those abundant fumes flying off. I may also take a piece 
of gold, and show you the same thing. I have here a 
piece of gold which I put upon a clean surface of Paris 
limestone. Applying the heat of the blow-pipe to it, you 
see how the heat drives off the vapour, and if you notice 
at the end of the Lecture you will observe on the stone 
a purple patch of condensed gold. Thus, you see, a 
proof of the volatilisation of gold. It is the same with 
silver. You will not be startled if I sometimes use one 
agent and sometimes another to illustrate a particular 
point: the volatility of gold or silver is the same thing, 
whether it be effected by the voltaic battery, or by the 
blow-pipe. [A lump of silver was placed in a charcoal 
crucible between the poles of a voltaic battery.] Now, 
look at the fumes of silver, and observe the peculiar and 
beautiful green colour which they produce. We shall 
now show you this same process of boiling the silver, 
cast on a screen from the electric lamp which you have 
before you, and while Dr. Tyndall is kindly getting the 
lamp ready for this purpose, let met tell you that Deville 
proposes to throw out all these extraneous things that I have 
spoken of, except two, namely, iridium and rhodium. It 
so happens, as he says, that iridium and rhodium do make 
the metal more capable of resisting the attacks of acids 
than platinum itself. Alloys are compounded up to 25 
per cent, of rhodium and iridium, by which the chemical 
inaction of the platinum is increased, and also its 
malleability and other physical properties. [The image 
of the voltaic discharge through vapour of silver was 
now thrown upon the screen.] What you have now on 
the screen is an inverted image of what you saw when we 
heated the silver before. The fine stream that you see 
around the silver is the discharge of the electric force 
that takes place, giving you that glorious green light 
which you see in the ray, and if Dr. Tyndall will open 
the top of the lamp you will see the quantity of fumes 
that will come out of the aperture, showing you at once 
the volatility of silver. 

I have now finished this imperfect account. It is but 
an apology for not having brought the process itself before 
you. I have done the best 1 could under the circum¬ 
stances, and I know your kindness well, for if I were not 
aware that I might trust to it, I would not appear here so 
often as I have done. The gradual loss of memory and 
of my other faculties is making itself painfully evident 
to me, and requires, every time I appear before you, the 
continued remembrance of your kindness to enable me to 
get through my task. If I should happen to go on too 
long, 01 if I should fail in doing what you might desire, 
remember it is yourselves who are chargeable by wishing 
me to remain. I have desired to retire, as I think every 
man ought to do before his faculties become impaired ; 
but I must confess that the affection I have for this place 
and for those who frequent this place, is such that I 
hardly know when the proper time has arrived. 

CHEMICAL SOCIETY OF DUBLIN. 

At the last meeting of this Society the following paper 
was read “ On the Non-Existence of a Bicarbonate of Lime 
in Carbonated Waters,” by Emerson J. Reynolds, 

Assistant Chemist to the Society. 
In the treatises on chemistry it is generally asserted 

that bicarbonate of lime is formed when the carbonate of 
that base is dissolved in water containing carbonic acid, 
but its existence has not been proved, neither has any one 
determined the actual amount of gas required to dissolve 
a given weight of the pure carbonate of lime. With the 
view of proving whether a bicarbonate of lime is really 
formed under the circumstances mentioned, the experiments 
described as follows were undertaken :—Carbonic acid 

I4I 

gas, properly dried was conducted into the first, or larger 
flask, in the alkali-metrical arrangement of Eresenius and 
Will, which contained 1000 grains of pure lime-water, the 
strength of which had been previously accurately de¬ 
termined ; this flask being connected in the usual manner 
with the smaller ones, containing strong sulphuric acid, 
through which the excess of gas had to bubble, and con¬ 
sequently any moisture that was carried over was retained, 
and in this way loss was prevented. The two flasks were 
carefully weighed before commencing the experiment. 
When carbonic acid gas first passes through lime-water 
carbonate of lime is formed, and by continuing the slow 
stream of gas, and frequently agitating the contents of the 
flask, re-solution is effected; then, after drawing a stream 
of dry air through the apparatus in the usual way, and 
re-weighing, the increase in weight of the amount of 
gas absorbed by the lime-water, for the purpose of forming 
the neutral carbonate of lime and of dissolving it again, 
will be ascertained. 

The next stage of the experiment consists in manipula¬ 
ting, as in ordinary alkali-metrical determinations ; again 
drawing a stream of dry air through the apparatus, and 
weighing ; the loss will give the amount of carbonic acid 
used in the first instance, and act as a check on the former 
results. 

Having described the method of conducting the experi¬ 
ment, I will now speak of the results which I have 
obtained. Before doing so, however, let me draw your 
attention to the advantage of using lime-water instead of 
the anhydrous carbonate of lime. In the first place, it is 
much easier to dissolve a moist precipitate than a dry 
powder in any menstruum. And, secondly, the quantity 
of water employed, together with 4 the time which should 
elapse before complete solution could be effected, would 
be more than sufficient to dissolve a quantity of gas, which 
might lead to the supposition that a bicarbonate of lime 
was formed—not that I mean to say that the amount of 
lime-water I use is not quite enough to lead to the same 
idea, but having the carbonate of lime in this easily 
soluble condition, and in consequence of the shaking, the 
water has only time to dissolve just sufficient gas to cause 
complete solution to take place, and no more ; at least 
such are the conclusions my experiments seem to warrant. 
Like most other cases of solution it is much facilitated by 
agitation. 

I give the following results of four experiments which 
I have selected from several others, as showing the greatest 
difference :— 

Experiment 

Increase in 
weight on 

re-dissolving 
precipitate. 

Amount of COe 
required to dissolve 
2-5 grs. CaO, CO 2. 

Degree of 
agitation and 

time. 

No. 1-390 •290 Continuous, 4 m. 
1 i'4QP •300 Nearly the same. 
2 1-530 •430 Less, 8 min. 
3 
4 

2-300 I zoo None, 18 min. 

The quantity of lime-water used in each experiment 
was 1000 grains, and the quantity of actual lime present 
was 1400 grains, the same being used in all. 

Now, 1400 grains of lime would require to form with it 
a neutral carbonate, ri grains of carbonic acid, so that 
having found what the increase in weight is in each ex¬ 
periment, the quantity rj must be deducted; the 
remainder will be the amount of gas required to effect the 
solution of 2-5 grains of carbonate of lime. It will be 
easily seen from the above table that the amount of gas 
absorbed varies according to the degree of agitation. In 
order to explain what I mean, it will be necessary to go 
back for a moment to the table given above; it will be 
seen from this that the time employed in performing each, 
experiment is greater as the agitation is less, and vice 
versa ; for in experiment No. 1 the time occupied in dis- 
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solving the precipitate was only four minutes, whereas in 
experiment No. 4 it required nearly eighteen minutes to 
effect the same purpose, hut in the latter case no agitation 
was used, further than was caused by the slow passage of 
bubbles of gas. 

There is another experiment which I tried, namely, the 
action of a solution of litmus on water impregnated with 
gas, and on water containing carbonate of lime held in 
solution by exactly the same quantity of gas as was con¬ 
tained in the other. This appears to be a very easy 
experiment, but it is in reality very difficult to obtain 
accurate results with it, in consequence of the fact, that 
the litmus does not change at once from a red to its 
natural purplish colour, but goes through intermediate 
gradations of shade which requires considerable practice 
to enable the operator to recognise. 

I find that the best way to proceed is the following : 
Take both solutions and place them opposite to a sheet of 
white paper ; then keeping the eye a little above the 
level of the liquid, add the standard solution of litmus, 
until, on shaking, a purple tint is noticed ; then treat the 
second solution in the same way, until the same colour is 
produced, each time, of course, reading off the quantity 
of litmus solution used. After frequent practice in this 
way, the eye becomes accustomed to a change of colour. 

Now, it is evident, that if all the carbonic acid present 
were in combination with the lime that it would affect 
the colour of the test much less than if the carbonate of 
lime had mechanically dissolved by a portion of this acid. 
I tried this in the following way : Having charged in a 
gasogene pure distilled water with carbonic acid gas, I 
took some of this solution and left it exposed to the air 
for three or four hours^in order to allow the excess of 
gas to escape ; 1000 grains of this water were placed in a 
bottle and three grains of pure carbonate of lime were 
dissolved in it, the solution of the salt being aided by a 
violent agitation of the fluid. A like quantity was put 
into another bottle by itself. On adding, from a burette, 
the infusion of litmus, eighty-four measures were used 
before the purple tint was observed in the bottle con¬ 
taining the carbonate of lime ; now the test was added to 
the bottle which had the aqueous solution of carbonic 
acid in it, when eighty-five measures were used. I 
repeated this experiment upwards of thirty times, with 
nearly the same results. Three times the quantities were 
just the same. From the results of these experiments, I 
think I may conclude that, under the circumstances 
mentioned a bicarbonate of lime is not formed, but that 
what is termed so is merely a solution of CaO C02 in C02. 
Indeed, there are many cases in which the presence of an 
acid favours the solution of a substance insoluble, or 
nearly so, in distilled water. There is no instance in 
chemistry of a bicarbonate being so loosely constituted as 
to lose one equivalent of its acid by mere exposure to the 
air ; even magnesia, which is known to exist as a bicarbo¬ 
nate, both in solution and in the solid 'state, loses only 
one-fourth of its carbonic acid, and is deposited iu the 
state of sesquicarbonate, as has recently been shown. 

CORRESPONDENCE. 

Copper in Bread and Flour. 

To the Editor of the Chemical News. 

Sir,—It is contrary to the usual practice for a scientific 
man to notice anonymous correspondents, because truthful 
statements need no fictitious names; but as “ Verax” 
insinuates improper motives, and exaggerated and inaccu¬ 
rate statements against parties, more particularly myself, 
in regard to my article on Copper in Bread, &c., I beg to 
observe that “Yerax” might with equal propriety doubt 
or deny the statement of Professor Yoelcker, in his paper 
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read before the last British Association meeting, wherein 
he noticed the detection of copper and zinc in Gloucester 
and other kinds of cheese. Sulphate of copper, to my 
knowledge, being used to impart a factitious appearance 
of age to new cheese. It cannot be that a person like Dr. 
Yoelcker, so familiar as he is with chemistry, is mistaken 
in the production of copper, any more than myself in my 
experiments on bread and flour, as will appear from the 
mode of procedure, -which is simple and intelligible 
enough. The bread was incinerated in an earthenware 
crucible, and kept at a red heat for several hours, the 
black residue was finely powdered, digested at a boiling 
heat in distilled water, acidulated with pure nitro hydro¬ 
chloric acid, and passed through filtering-paper (which 
was ascertained to be perfectly pore and free from copper), 
when a golden yellow-coloured solution, with a greenish 
tinge, was obtained, which, on being supersaturated with 
ammonia, developed the usual characteristic blue colour of 
copper, and on standing a precipitate of peroxide of iron 
was formed. The same result wras obtained in operating 
upon flour which came from the same person who supplied 
the bread. These are the facts of the case, and may be 
taken for what they are worth. I never sought them, for 
they came to me in the ordinary course of things, nor is it 
my business to prosecute or publish the names of parties. 

I am aware, as observed by “A. P.,” in his letter to 
your Journal of the same date, that it is usual to steep 
wheat in solutions of sulphate of copper previous to 
sowing, but I am not aware that copper ever grows up 
with the plant as to obtain in the grain, and consequently 
in the flour, more particularly as the sulphate was detected 
in the flour by the microscope, which leaves no doubt as to 
how it came there, or the purpose for which it wTas used— 
viz., to improve bad flour.—I am, &c. 

John Horsley. 
Cheltenham. 

The Neio Palace of Westminster. 

To the Editor of the Chemical News. 

Sir,—In your notice of M. Szerelmey’s pamphlet in the 
Chemical Nems of February 23, I think that the decay 
of the stone of the Westminster Palace has been a little 
exaggerated. The week before last I had the pleasure of 
going round the Houses of Parliament with some scientific 
friends, and I, for one, was surprised to see the very 
slight indications of decay—the size of the building being 
taken into consideration. 

On the river front, which is supposed to be in the worst 
condition, there are very few stones more than 12 or 15 
feet from the ground that are in a decaying state, but 
below this a considerable number are unfortunately 
crumbling away. It is remarked that on the river front 
there are very few places where any of the highly-wrought 
stone is in the least touched. Can this be accounted for 
in any other way than by supposing that the sculptor 
rejected for his work any stone that was not of the very 
best quality ? In Old Palace Yard, some of the stones 
have given way; but in that immense structure, the Vic¬ 
toria lower, there is an extremely small number decayed. 
This may certainly be due to the fact that it was the last 
portion erected. 

It has frequently been stated that the atmosphere of 
London has not a very beneficial effect upon stone. Per¬ 
haps not; but if it were the atmosphere, charged with 
sulphuric and carbonic acids, which really destroyed the 
stone, is it not reasonable to expect that the whole of the 
building would have been equally attacked ? It has been 
affirmed, on good authority, that if the rain-water contain¬ 
ing sulphuric and carbonic acids, once gets into the stone, 
and it begins to decay, there is no stopping it, even if the 
access of more water be prevented by a preservative. I 
confess I do not understand this,—for if the sulphuric acid 
come in contact with the stone, which is the secondary 
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carbonate of calcium and magnesium, it is only rational 
to suppose that a corresponding sulphate would be pro¬ 
duced, wdiich could scarcely have any deleterious effect on 
the unaltered stone. On the contrary, it is said that at 
the upper part of the building there are several stones 
that were put up in good condition and which commenced 
to decay, but after a time this decay stopped of its own 
accord, and the stone is now in a perfectly sound state: 
the same thing may perhaps occur with that which is so 
bad in other parts. 

After all, I think we may come to the conclusion, that 
considering the immense size of the edifice, it is not much, 
if at all, worse than other buildings. The Museum of 
Practical Geology is often pointed out as an example of 
the manlier in which dolomite ought to stand ; but it is also 
true, that even there there are one or two stones decaying. 
I could mention a church in Kent, in which there is a 
doorway on the south side which, I believe, was erected 
toward the end of the Perpendicular Period of architec¬ 
ture, but in which scarcely any of the mouldings can be 
traced ; and almost all old buildings are in the same state. 
There are a few stones even in Henry YII.’s Chapel at 
Westminster which are decaying already, although that 
has not been restored very many years. It has been com¬ 
puted by some eminent architects, that not more than one 
stone in 500 in the immense Palace of Westminster is 
affected, and that those that are so may be easily replaced. 

One word with regard to the preservatives. That 
of the Water Glass Company alters the appearance of the 
stone least, but does not seem to have arrested the decay. 
Mr. llansome’s process appears to stop the decay, but 
leaves in some places a slight wdiitish appearance that at a 
short distance looks like mildew. M. Szerelmey’s pre¬ 
servative is very much like paint, and of course protects 
the stone, but at the total sacrifice of its appearance. 
Mr. Daine’s process appears to come under the category 
of the “ greasy” and “ dirty ” processes, as the oil before 
it is quite dry becomes covered with some of the car¬ 
bonaceous matters of the London atmosphere : it appears 
to protect the stone as it renders it impervious to water. 

However, let us comfort ourselves with the hope that 
this magnificent building may remain as a monument of 
the skill of one of our most distinguished modern architects, 
and that the “ cruel fate ” that has been predicted for it 
may be averted.—I am, &c. Herbert McLeod. 

Chemical Notices from Foreign Sources. 

ORGANIC CHEMISTRY. 

Cyclaniin flue tUsalses* ©f Cyclamen 

Eiuoitseum, JL.—Dr. T. W. C. Martius has published, in 
Buchner s N. Repert., viii. 388—395, an account of his 
experience in preparing cyclamin. The author recom¬ 
mends the following method: —Six pounds of the dried 
tubers, collected in the fall, are reduced to a coarse powder, 
mixed with two pounds of animal charcoal, digested fox 
twenty-four hours in a still with six gallons of alcohol of 
at least *825 specific gravity, then boiled, the distilled 
alcohol being returned into the still, and expressed while 
yet warm ; the residue is treated in the same manner with 
four and a-half gallons alcohol, and the mixed tinctures, 
after having been filtered, are distilled until one-fourth is 
left behind, which residue is set aside for six or eight 
weeks. The precipitate is then washed upon a filter with 
alcohol until it passes colourless. The filtrate and the 
washings are mixed and evaporated to three or four 
quarts. In a few weeks more cyclamin will have separated ; 
after washing, it is added to the portion first obtained. 
The whole is then mixed with six ounces of animal char¬ 
coal, and treated with four pints of boiling alcohol. On 
standing over night, the filtrate deposits most of the 
cyclamin; the liquid portion is distilled or evaporated to 

six or eight ounces, and will separate some more cyclamin 
after several days. 

Cyclamin is a white, granular powder, uncrystallisable, 
soluble in alcohol and water. The aqueous solution is 
fluorescent, and coagulates on boiling, but the coagulum 
re-dissolves in the liquid ; insoluble in ether, chloroform, 
glycerine, and caustic alkalies. The solutions are neutral 
to test-paper. They are precipitated white by nitrate of 
silver, acetate and subacetate of lead, and bluish-white 
by sulphate of copper. When boiled with diluted acids, 
it yields glucose in solution and a wdiite granular precipi¬ 
tate, cyclamiretin, insoluble in water and ether, but soluble 
in alcohol. 

According to Dr. Klinger’s analysis, cyclamin is com¬ 
posed of C40H24O20 ; cyclamiretin = C28H1G012. 

In the Zeitschrift der Aerzte zu Wien, Professor Dr. 
G. Schroff has published the results of his experiments 
with cyclamin and the root of Cyclamen Europceum. The 
following is selected from an abstract of that paper in 
Buchner’s N. Repert, viii. 452—459 :— 

Cyclamin is amorphous, white, of a disagreeable, acrid 
taste, persistent in the throat. Its aqueous solution foams 
like soap-water. It coagulates between 6o° and 75® C. 
(140° and 167° F.) 

From their experiments, De Luca and Bernard came to 
the conclusion that cyclamin had properties similar to 
curara. Pelikan thinks it an acrid poison. The following 
are the most important of Professor SchrofFs results :— 

Cyclamin is a poison; it is the most powerful, but not 
the only active constituent of the root. The well-dried 
root may be preserved for several years without losing its 
efficacy. It is without any influence on the skin. It 
produces burning, nausea, and vomiting, but no inflamma¬ 
tion of the mucous membranes of the mouth and stomach. 
Introduced into the respiratory organs, it absorbs hsematin 
from the blood, and produces intense inflammations ; also 
hyperinosis. It causes intense inflammation in the rectum , 
the peritoneum, and when introduced below the skin. It 
exerts only a passing influence on the cerebro-spinal system, 
when introduced directly into the circulation. Its action 
is directed towards the salivary glands. After being 
absorbed, it probably alters the composition of the blood; 
it is uncertain yet in what state and by what organs it is 
excreted. In its properties it is similar and stronger than 
smilacin, senegin, and saponin ; gastritis excepted, it also 
resembles emetia, colocynthin, elaterin, and colclxicia, but 
is -weaker. It differs essentially from the narcotic and 
acrid-narcotic poisons. 

The juice of the root of Cyclamen Europceum has only 
the properties of cyclamin. The quality of the action of 
the fresh root is the same as of the dried tuber, but in 
quantity it is less, being one-third of the latter. The 
alcoholic extract has the same qualitative properties, but 
is double the strength of the dried root. The aqueous 
extract is almost inert; a boiling temperature injures the 
activity. Besides the symptoms produced by cyclamin, 
the root and alcoholic extract cause gastritis. 

Cyclamen is a fish-poison ; its juice, coming into contact 
with their respiratory organs, forces the fishes to seek the 
surface of the water, and ultimately kills them. 

LABOHATOHY MEMORANDA. 

ConcentrafioE of Alcoltol isa 121add«*rs.—It is 
generally admitted that an ordinary bladder is permeable 
to the vapour of water and impermeable to that of alcohol. 
That the latter cannot, however, be concentrated in this 
manner appears to be shown by the following laboratory 
memoranda:—March 14, i860.—123 of spirit of wine, 
specific gravity '830, were placed in a clean bullock’s gut 
bladder, which was then securely tied and hung up in the 
laboratory. Noy. 23, i860.—The whole had evaporated. 
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105 of spirit of wine, specific gravity -840, were exposed 
in the same way. Dec. 17, i860.—The specific gravity 
was *870. Jan. 22, 1861.—The specific gravity was ‘873. 
It then measured 4I3, and left, on evaporation, a slight 
residue of animal matter extracted from the bladder, 
appreciable to the taste, but not sufficient to account for 
the increased specific gravity. It is submitted, then, that 
alcohol cannot, as has been assumed, be thus prepared in 
the pure state, for the spirits of wine permeates the 
bladder and evaporates, becomes weaker and not stronger, 
and takes up a little extractive matter.—Edward C. C. 
Stanford, E.C.S. 

MISCELLANEOUS. 

Ciiciuical Society.—At the next meeting of this 
Society, on March 7, Professor Field will read a paper 
“ On some New Minerals from Chili.’' 

Moyal Institution.—The following is the arrange¬ 
ment of Lectures for the ensuing week:—Tuesday, March 
5, at 3 o’clock, Professor Owen “ On Fishes.” Thursday, 
March 7, at 3 o’clock, Professor Tyndall “ On Electricity.” 
Friday, March 8, at 8 o’clock, Dr. E. Frankland “ On 
Inorganic Chemistry.” Saturday, March 9, at 3 o’clock, 
Dr. E. Frankland “ On Inorganic Chemistry.” 

Interpretation of tlie AduUeration Act. — 

According to the doctrine enounced in the Sheriffs’ Court 
of London, impure articles are not, legally speaking, 
adulterated, unless they contain foreign ingredients inju¬ 
rious to health,—a bad precedent certainly, inasmuch as 
“ a fraudulant act” is overlooked. This theory was laid 
down in a case where compensation "was sought from a 
tradesman who sold as mustard a compound formed of 
that article combined with flour and turmeric. The ques¬ 
tion is, whether, by prohibiting adulteration, the Legislature 
has forbidden the sale of impure articles. Deferring to 
the Act, we find in the preamble the word “fraud” 
specified as foremost; but in the first clause there are twro 
points for consideration, viz. : “ Every person who shall 
sell any article of food or drink with which, to the know¬ 
ledge of such person, any ingredient or material injurious 
to the health of persons eating or drinking such article 
has been mixed (and every person who shall sell as pure 
or unadulterated any article of food or drink which is 
adulterated or not pure), shall for every offence,” &c. 
The final clause, however, of the Act appears plainly to 
imply that the practice of adulteration, by dilution or 
otherwise, with the most harmless substances, was sup¬ 
posed to be prohibited, for it contains the words—“ This 
Act shall not be construed so as to affect the ordinary 
reduction of the strength of foreign, British, or Colonial 
spirits by persons licensed and paying duties under the 
Excise.” It is manifest, therefore, that this proviso would 
not have been required in an Act under which the custom 
of reducing mustard by flour was allowable, for the reduc ¬ 
tion of spirits by an admixture of water is a precisely 
analogous process; and if that requires a special proviso 
for its protection, the law must bi held to forbid such a 
practice in general. This is the only interpretation any 
ordinary person can arrive at. If legal authorities are to 
decide otherwise, the value of the Act is in a great measure 
destroyed. Who can then object to watered milk or dege¬ 
nerated butter, if floured mustard is to pass as “ lawful 
merchandise ” ? Provided that tradesmen only select 
innocuous things, they may mix, corrupt, and adulterate 
as freely as they please with perfect impunity (a nice 
state of things to have in view !). No one asked for an 
Act to prevent poison being sold as food. What the 
public wanted was a measure that should compel trades¬ 
men to sell in its genuine state any article that might be 
asked for; instead of which, we have obtained an Act 

which admits of flour being vended as mustard, water as 
milk, spirits, &c., horse-beans as coffee, and any innocent 
kind of foliage as tea. The sooner this state of things is 
remedied the better.—Birmingham Journal. 

ANSWERS TO CORRESPONDENTS. 

Numerous applications having been made for Monthly 
Parts of the Chemical News, we have determined 
upon issuing a Part with the Magazines each Month, 
strongly sewn in a wrapper. The price of each Part 
will be Is. 5d., post free Is. 7d. ; or when consisting 
of five numbers, Is. 9d. and Is. lid. Part I. of the 
present Yolume is now ready. 

*** In publishing letters from our Correspondents we do not thereby 
adopt the views of the writers. Our intention to give both sides of a 
question will frequently oblige us to publish opinions with which we 
do not agree. 

*** All Editorial Communications are to be addressed to Mr. Crookes, 
and Advertisements and Business Communications to the Publishers, 
Griffin, Bohn & Co., at the Office, 10, Stationers’ Hall Court, 
London, E.C. 

Voi. II. of the Chemical News, containing a copious Index, is now 
ready, price 12s., by post, 12s. 8cL, handsomely bound in cloth, gold 
lettered. The cases for binding may be obtained at our Office, price 
is. 6d. Subscribers may have their copies bound for 2s. if sent to 
our Office, or, if accompanied by a cloth case, for 6d. A few copies of 
Vol. I. can still be had, price 10s. 6d., by post ns. 2d. Vol. III. com¬ 
menced on January 5, 1861, and will be complete in 26 numbers. 

Mr. Wentworth Scott’s letter on Adulteration of Food is in type, 
but its insertion is unavoidably delayed until next week. 

Pennsylvanian Oil,—Jl. S. Of. wishes to know where this can be 
obtained in England. 

A Constant Reader.—The specific gravity of the nitric acid used in 
making nitro-benzol should be i’5- Usually, however, a mixture of 
weaker acid, with oil of vitriol, is employed. 

A Subscriber.—We believe there is a liquid employed in the arts 
under the name of “ Decoction of Beech,” but we are not acquainted 
with its properties. Cinchonine can be obtained at an operative 
chemist’s. 

Red Colour of Gravel.—A correspondent writes, “The bright red 
colour of gravel is due, I believe, to the presence of iron in a highly 
oxidised state. This colour, as you are no doubt aware, flies by ex¬ 
posure to the air and elements. Can any of your readers say whether 
there are any means of restoring the colour by chemical agency, 
and if so, what should be used, and how applied ? ” 

A. B.—We do not know what is the composition of Florentine Bronze. 
A good bronze can be made for copper or brass by taking one drachm 
of sal ammoniac, fifteen grains of oxalic acid, and a pint of vinegar 
After well cleaning the article to be bronzed, warm it gently, and 
brush it over with the liquid, using only a small quantity at a time. 
When rubbed dry repeat the application till the desired tint is 
obtained. 

J. A. Davies.— We regret that our correspondent’s communications 
are of too theoretical a nature to warrant our displacing other matter 
to give them insertion in our columns. We have, therefore, with 
many thanks, returned them as requested. 

Dupre’s New Metal.—At the moment of going to press we have 
received a communication from Mr. C. Greville Williams, stating that 
he also has observed a blue line, and finding that it is invariably 
present with lime, has concluded that it is not due to a new metal, 
but is merely a reaction of calcium. 

A Subscriber, F. H.—We cannot at present give the Professor’s 
address. Any large philosophical instrument maker would be able to 
give you some information about the apparatus. The charge will be 
s: me what higher than it is for the usual binding, as only two are to 
be done. It will, however, not exceed 2s. 6d. each volume if they are 
sent to our office with necessary instructions. Your plan of evolving 
the mixed gases by electrical means in a strong copper globe under 
pressure, and then burning them with suitable arrangements, is open 
to the objection of expense. It would cost ten times as much to pro¬ 
duce H and O in that way as to prepare them by chemical means. In 
other respects the apparatus you describe would be good, provided it 
were made strong enough to bear the pressure which you speak of 
(35 atmospheres), and the gases passed through water or mercury 
safety tubes before being burned Acidulated water should be used 
in the generator. 

Erratum.— In No. 63, page 105, top line, for Gasihorne and Co. read 
James Thorne and Co. 
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THE ADULTERATION OF FOOD AND DRINK. 

Chemists have an interest in the Act passed for the 
Prevention of Adulteration of Food and Drink beyond 
that of any other portion of the public. They are liable 
to suffer by the fraudulent treatment of these substances 
just as much as other people, and it opens a number of 
appointments in the public service which are almost the 
only ones for which a chemist is eligible. Hitherto, 
neither chemists nor the public at large have benefited 
by the Act, a result we predicted when the Bill was 
first introduced into the House of Commons. As it 
appears to be the general impression that the able 
Member who introduced the Bill proposes to introduce 
another during the present Session of Parliament, we 
will take the Act as it stands, and offer a few remarks 
on the several clauses it comprises, and suggest some 
alterations which appear to us necessary to render it 
effective. 

Clause I. gives Justices the power of inflicting 
a penalty not exceeding £5, and the costs attend¬ 
ing his conviction, on any person who shall sell any 
article of food or drink adulterated with a substance 
injurious to health, or as being genuine when it contains 
a foreign substance not supposed to be injurious to 
health—provided the vendor is aware of the adultera¬ 
tion. For a second offence, the Justices may cause the 
name, address, and occupation of the offender to be pub¬ 
lished in any wa}^ they may consider desirable. This 
clause, which requires that the vendor shall be aware of 
the adulteration, appears to us to render the Act 
nugatory at the very outset. Who is to prove he had 
sucli knowledge if he denies that he had? The only 
person capable of furnishing such proof must be one of 
his own servants; and even supposing this evidence to 
be obtained, we doubt very much whether it would 
ensure a conviction, as Englishmen have, and rightly so, 
a horror of the system of delation; and this would be 
delation of the worst kind, short of compelling a woman 
to betray her husband. The sale of articles already 
adulterated by the whole;ale dealer occurs with sufficient 
frequency to render it almost impossible for a Justice to 
convict in the face of the retailer’s denial of a guilty 
knowledge, however strong his impression may be that 
the guilty party is before him. The remedy for this is 
obvious: let the vendor be convicted when the evidence 
is clear enough to establish the charge of adulteration, 
without entering into the question of his knowledge at 
all. At the same time, we would not prevent him from 
obtaining prompt justice whenever it happened that he 
was innocently condemned ; and this is easily provided 
for by giving him the privilege of suing the wholesale 
dealer in the County Court for costs and damages. As 
to the mode of giving publicity to a second offence, we 
think it would be preferable to relieve the Justices of 
the odium they would incur by adopting what we con¬ 
ceive would be the only effectual one—viz., by compel¬ 
ling the offender to pay for an insertion of an advertise¬ 

ment of his offence in a newspaper, and to affix a printed 
copy of it on a conspicuous part of his shop window for 
a certain number of days,—by making it the legal punish¬ 
ment. Moreover, some such enactment will be found 
absolutely necessary, otherwise offending parties may 
complain that the penalties inflicted are of an arbitrary 
character; that whereas A was sentenced to pay a fine 
of £5, and to affix a printed account of his offence and 
conviction in his window for twenty days, and to pay 
for the insertion of an advertisement in a newspaper, 
B, for a precisely similar offence, only had to pay the 
fine and for the advertisement, and escaped the real 
penalty altogether. 

Clauses. II and III. give certain bodies power to appoint 
Analysts possessing competent medical, chemical, and 
microscopical knowledge in their respective city, 
districts, counties, or boroughs, with such salary or 
allowances as they may think fit, subject to the approval 
of one of Tier Majesty’s principal Secretaries of State, 
whose sanction must also be obtained before an Analyst 
can be removed from his post. Also that the purchaser 
must prove to the satisfaction of the Justice who hears 
the case that he told the seller he meant to have the 
substance analysed, and gave him an opportunity of 
accompanying him (the purchaser) to see it placed in 
the hands of an Analyst, so as to secure it from being 
tampered with. 

The grand defect hero is that it simply permits 
vestries, district boards, &c., to appoint Analysts. The 
Act does not say to vestries, district boards, and so forth, 
“ On and after a certain day you shall appoint an 
Analyst,” &c., but you may appoint. The result of this 
mild species of legislation has been precisely wdiat we 
anticipated when the Bill was first brought forward 
(see Chemical News, February 18, i860), and wo 
trust that Mr. Scholefield, or some other independent 
Member, will take an opportunity of moving the 
Government for a return of the number of appointments 
of Public Analysts that have been made. Of course we 
can only guess at the number of such appointments by 
what wre have seen in different newspapers, but we have 
a strong impression that if the salvation of the popula¬ 
tion of the United Kingdom depended on twenty official 
Analysts being found within its borders, we should all be 
lost. The reason is clear enough. Vestrymen are, for 
the most part, tradesmen. Even where the Vestry con¬ 
tains members who are not traders, but men of independent 
fortune, inspired by a laudable desire to serve their 
fellow-parishioners in their local Parliament, by regula¬ 
ting the number of their gas lamps, examining the state 
of their roads, and w7atching over the salubrity of their 
domestic arrangements, these, being mostly dependent 
on the minor class of tradesmen for their re-election, are, 
naturally, reluctant to give offence to their constituents. 
If it were made compulsory on such bodies, we believe 
they would not be very unwilling to make the appoint¬ 
ment ; but it is, perhaps, rather too much to expect them 
to do so voluntarily. 

«• 
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As regards the salary to be paid to Analysts. This is 
a difficult question. If the efficient working of the Act 
is to be considered before all things, then the best method 
of accomplishing this will be to give the Analyst the- 
services of a parish official to purchase as many speci¬ 
mens of food and drink as he may direct, and allow him 
to receive the fines, By this means the Analyst, as 
every chemist knows perfectly well, will be able to get 
through a great deal more work; as, instead of turning 
his attention from an analysis of coffee to one of tea, 
then to one of sugar, and then back again to coffee, he 
will deal with a good number of specimens of each of 
these substances in succession, and will act under the 
stimulus of greater pay for a greater amount of work. 
Such a method of remuneration would not be so agree¬ 
able to a gentleman as a fixed salary, but as the interests 
of the public are to be considered before the feelings of 
its servants, we think it would be the best to adopt, and 
would be by far the most effectual means of putting an 
end to adulteration. The. municipal authorities ought, 
however, to guarantee him a minimum yearly salary for 
his services—that is to say, where the amount derived 
from fines is less than a sum agreed upon, the deficiency 
should be made up from the parish funds; because, under 
this method of working the Act, it is only reasonable to 
suppose that the practice of adulteration would be 
greatly checked, and, though he might perform as great 
a number of analyses as at the beginning, he would find 
fewer fraudulent specimens, so that his labour would 
remain the same while his reward would go on diminish¬ 
ing—at least, we confidently hope this would be the case. 

It seems rather hard to require a tradesman to leave 
his shop and accompany a stranger a distance of, 
perhaps, two or three miles to prevent himself from 
being victimised; but, as the law stands at present, he 
must do so, no matter how convinced he may be of the 
genuineness of the article he has just sold, otherwise he 
would lay himself open to continual extortion. For 
example, a man comes into his shop and asks for a 
quarter of a pound of coffee, and when he has got it 
he tells him that he intends to have it analysed. 
The grocer is certain that the coffee does not contain 
any foreign substance, but the purchaser looks 
a rather doubtful character and may have some 
chicory in his pocket. The Analyst lives two or 
three miles away ; nevertheless, he must put on his 
coat and go with the disreputable-looking stranger or 
else sends his shopman. But suppose the case of a 
shopkeeper in a poor neighbourhood who does not keep 
a shopman, what then P Must he put up his shutters 
and leave his business for an hour or two, or suffer the 
purchaser to add an ingredient to the coffee as he goes 
on his way to the Analyst, that he may return with 
the certificate which is to be the instrument of his 
conviction ? The probable result of the announcement 
of the purchaser’s intention would, in many instances, 
be the offer of a bribe to give up the specimens, which 
would be precisely what was wanted. We have not 
heard ol a case of this kind, but, if none has happened, 
every Member of the House of Commons will admit 
that it is only because the idea has not yet occurred to 
that numerous class who live by their wits, to profit by 
the new opening which the Legislature has made for 
them. 

We think it would be only just towards the shop¬ 
keeper to go a step further in legislation, and compel 
the purchaser, not only to give notice that he intended 
to have the substance analysed, but also to allow the 
vendor to seal it up, or secure it in any way he may 

think best calculated to prevent its being tampered 
with, before it was placed in the hands of the Analyst. 

Want of space prevents us this week from passing 
in detail through the remaining clauses of the Act; but 
we intend to recur to the subject in an early hunt her. 

SCIENTIFIC AND ANALYTICAL 

CHEMISTRY. 

On the Colours of Flames. 

Meez has communicated some investigations on the 
colouration of the flames of Bunsen’s burner and of 
hydrogen gas produced by the presence of various sub¬ 
stances. These observations may be considered as 
supplementary to those of Bunsen, and, although less 
certain, are simpler, and more easily applied than the 
processes of the spectral analysis. fi he author employs 
a flame of pure hydrogen, as well as that of Bunsen’s 
burner, and in addition, makes use of blue, violet, red 
and green glasses. The new substances, which he 
describes as giving characteristic colours to the flame of 
Bunsen’s burner, are nitric, chromic, and molybdic acids, 
while phosphoric and sulphuric acids give a peculiar 
colouration to the dark core of the flame of hydrogen. 

The flame of Bunsen’s burner gives three sorts of 
colours—a. Border colours. These are of course pecu¬ 
liar only to the most volatile substances. To produce 
them, the loop of platinum wire is to be held outside of 
the flame, about one or two millimetres from the lower 
portion of the outer limit, b. Mantle colours—those 
namely which are seen when the substance is held in the 
bright blue-coloured mantle which forms the outer por¬ 
tion of the flame, c. Flame colours. To produce these, 
the loop is to be held horizontally, and in the hottest 
part of the mantle. The hydrogen flame yields another 
species of colour—viz., the core colours. These are 
produced only by sulphuric and phosphoric acids, which 
communicate respectively a blue and green tinge to the 
cold core of the hydrogen flame. 

Nitric and nitrous acids give a bronze-green border 
colour, usually with an orange-coloured border. The 
test is to be previously dried in the flame, and dipped 
into a solution of bisulphate of potash, or into dilute 
muriatic acid, according as we wish to test for nitric or 
nitrous acid. The sensibility is about milligramme. 
Compounds of ammonia and cyanogen give the same 
bronze-green border, but more faintly. 

Phosphoric acid gives a grey-yellow-green border 
colour, as well as a beautiful green core colour. The 
dry test is to be dipped into sulphuric acid and held in 
the flame in the manner above pointed out, in order to 
show the border colour. The sensitiveness is g^Vo milli¬ 
gramme. The green core colour is less sensitive, but 
indispensable in recognising phosphoric acid in the 
presence of large quantities of boric acid, and is pro¬ 
duced by alternately moistening the test with a solution 
of fluosilicic acid, and holding it till ignition in the 
hydrogen flame, until the colour distinctly ajipears. 

Sulphuric acid produces a beautiful blue core colour, 
being reduced to sulphurous acid. Free sulphuric acid 
gives the colour when the platinum loop is held in the 
border of the flame, but a sulphate must be held in the 
middle of the flame. In the latter case, it is wrell to dip 
the test into strong muriatic or fluosilicic acid. The 
sensibility for sulphuric acid is 40V0 milligramme, for a 
sulphate, yoVo milligramme. 

, Boric acid gives a beautiful green mantle colour, 
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which is so intense that the acid may he recognised in 
the presence of large quantities of phosphoric acid. The 
sensibility milligramme. Borates are to be decom¬ 
posed writh sulphuric acid. 

Chromic acid gives a dark brownish-red border colour, 
and a rose-red mantle colour. The sensibility is 
milligramme. The dry test is to be moistened with con¬ 
centrated sulphuric acid, and held in the border. Oxide 
of chromium gives no colour, and is to be first oxidised 
to chromic acid by moistening with a solution of hypo¬ 
chlorite of soda, and drying. Molybdic acid gives a 
yellowish-green flame colour, like that of baryta, which 
is however very fleeting, and only occurs on moistening 
the test with muriatic acid. 

Muriatic acid gives a very weak greenish-blue border- 
colour, which lasts for a very short time, and therefore 
does not deserve attention. The acid is, however, decom¬ 
posed into free chlorine which may easily be recognised. 

Potash gives a grey-blue mantle-colour and a rose- 
violet flame colour. These colours appear reddish-violet 
through the blue glass, violet through a violet glass, and 
blue-green through a green glass. Potash is recognised 
in the presence of lithia, as well as through so thick a 
layer of blue glass that the lithium red is no longer 
visible. The test is to be moistened with sulphuric acid, 
and repeatedly exposed to the flame for a short time. 
The sensibility is milligramme, for blue, yy•-ooo- 
milligramme for green glass. 

Soda gives an orange-yellow flame colour, which in 
% very large quantities appears pure blue, but in small 

quantities is invisible through the blue glass ; through 
the green glass, the soda flame appears orange yellow, 
even with the smallest quantities- This glass is par¬ 
ticularly adapted to the recognition of soda in all its 
compounds. The sensibility is 2so’ooo milligramme. 
The test is to be moistened with sulphuric acid; dried 
and held in the hottest point of the flame. 

Lithia gives a ^carmine-red flame colour, which appears 
violet-red through the blue, carmine-red through the 
violet, but is invisible through the green glass. The test 
is to be moistened with sulphuric acid and treated like 
potash. The sensibility is i-yy-woo milligramme. In 
the presence of soda, lithia is recognised through the 
blue glass; in the presence of potash, by the method 
given by Bunsen. I11 the case of the alkaline earths, 
the test is to be moistened with sulphuric acid, carefully 
dried, and held in the hottest point of the mantle. 
After all the alkalies have evaporated, the earths may 
be detected. 

Baryta may be recognised by the yellowish-green flame 
colour which appears blue-green through the green glass. 
The sensibility for baryta alone is yyyo milligramme. 
If the green disappears and a red flame colour makes its 
appearance, the test is to be repeatedly moistened with 
muriatic acid, and immediately introduced while wet 
into the hottest part of the flame. If the blue-green 
colour is no longer seen, wre proceed to examine for lime. 

Lime is present when the red flame colour, on evapo¬ 
rating the last portion of muriatic acid, appears siskin- 
green through the green glass. Strontia gives in this 
case a weak yellow. The sensibility of lime alone is 
yJyy milligramme, but by employing the green glass, 

Ts-0-00 milligramme. _ 
Strontia may be recognised by the purple^ or rose 

colour which is seen through the blue glass when the 
test, after moistening with muriatic acid, is evaporated 
to dryness in the flame. 

Copper as chloride gives an azure-blue zone, and as 
nitrate, a pure green flame colour. By the combined 

observation of both colours, copper may be distinguished 
from all other metals which give similar colours. The 
sensibility of copper aloire is milligramme. The 
other flame-colouring metals, such as arsenic, antimony, 
tin, lead, mercury and zinc, exhibit, especially in the 
form of chlorides, more or less intense bluish or greenish 
mantle-colours, which, however, cannot be advanta¬ 
geously used, as reactions for the metals themselves.— 
Journal fur pr aid. Chemie, No. xvi, i860. 

Researches on Arsenic, by 31. Lippert. 

This inquiry relates to Beinsch’s process, which consists, 
as is well known, in extracting arsenic from its hydro¬ 
chloric solution, by means of metallic copper. The black 
deposit which results is usually regarded as pure arsenic. 
Now, M. Lippert has shown, by painstaking researches, 
that this deposit contains only 32 per cent, of arsenic, 
the remainder—that is to say, 68 per cent.—being 
copper. This is a true alloy, of a definite and constant 
composition, according to the formula Cu5As. 

When heated in a hydrogen current, this black pow’der 
loses a little arsenic, and is transformed into a white, 
silvery alloy, oxidising slightly in the air, agreeing in 
its composition, CuGAs, with Domeyhite, a mineral found 
at Copiaho. The great sensitiveness of Pteinsch’s process 
arises, then, from the large proportion of copper allied 
with the deposited arsenic. Once aware of this fact, 
we can employ this process without inconvenience ; for 
henceforth we shall know that all the arsenic will not 
be volatilised under the influence of the hydrogen 
current, and that at least half will remain in the deposit. 
—Journal fur praM. Chem. 

On the Action of Oxide of Bismuth on Solutions of 
Sesquioxicles, by 31. Lebaigue. 

When a solution of a sesquioxide, such as alum, sesqui- 
oxide of iron, or chromium, is boiled for a short time— 
about a quarter of an hour—with excess of oxide of 
bismuth, anhydrous or hydrated, the following facts are 
observed :— 

The liquid, acid before the reaction, becomes neutral. 
The sesquioxide is entirely precipitated. The acid with 
which it was combined forms an insoluble sub-salt, with 
the oxide of bismuth. The liquid retains no trace of 
either metal. Thus, when perchloride of iron is used, 
sensitive tests employed to detect a persalt of iron in a 
liquid give evidence of no reaction. 

This fact, established as respects the salts of sesqui¬ 
oxide of aluminium, iron, and chromium, cannot be shown 
in the salts of sesquioxide of manganese, on account of 
the difficulty in preparing them; but there is every 
reason to believe that the reaction would be the same. 

Nothing resembling this reaction takes place when 
solutions of salts of zinc, protoxide of iron, nickel, 
cobalt, copper, and lead are operated upon. My re¬ 
searches only justify me instating that, in operating on 
rose-coloured salts of manganese, there is sometimes 
precipitated a brown powder, which apparently consists 
of sesquioxide of manganese, but the liquid remains 
rose-coloured. This fact verifies the opinion that the 
red colour is not due to the presence of a sesquioxide. 
That in experimenting on a solution of commercml 
sulphate of copper, there is precipitated a certain 
quantity of sesquioxide of iron, proceeding from the 
sulphate of iron, always 'contained in this sulphate of 
copper. That when an imperfectly-peroxidised salt of 
iron is operated upon, the peroxide of iron only is pre- 
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cipitated, the proto-salt remaining in solution. Oxide 
of bismuth then allows the separation of sesquioxide 
and protoxide salts in metallic solutions containing a 
mixture of the two. On this account, oxide of bismuth 
is nearly allied to the oxides of copper and lead, which 
are employed in analyses to effect the separation of iron 
and manganese. 

If we would deduce some considerations from the 
foregoing facts with reference to chemical statics, we 
must remember that, though in the tables of affinities of 
oxides and acids, as arranged by some authors, they 
have reserved the last place for bismuth, yet the result 
of the experiments just recorded show that oxide of 
bismuth is a more energetic base than is generally 
supposed, and that it should be placed in the scale of 
affinity of bases for acids near to copper and lead.— 
Journal de Pharmacie et de Chimie. 

Researches on the Platinum Metals, by "Wolcott Gibbs, 

M.D., Professor of Chemistry and Physics in the 
Free Academy, New Yorh. 

(Continued from page 131.) 

Experiments which I have instituted upon the effects 
of fusing the ore with steel, phosphorus, arsenic, and 
sodium, led to no really valuable practical results. It is 
true that an alloy with steel can be obtained by fusion 
at a high temperature. Acids slowly dissolve the iron 
in this alloy, and leave the platinum metals in the form 
of a black powder which is attacked by nitro-muriatic 
acid, though not completely dissolved. But the process 
is tedious, and the results not very satisfactory.1 

Wohler’s2 method of resolving osmiridium, consists in 
passing moist chlorine over the ore mixed with common 
salt and heated to low redness in a glass or porcelain 
tube. This method is invaluable in analysis, and gives 
excellent results in working the ore upon a small scale. 
In all cases, however, several repetitions of the process 
are necessary for complete resolution or reduction to a 
soluble form. On the other hand, it can scarcely be 
doubted that this method could be advantageously em¬ 
ployed upon the large scale, if vessels of porcelain of 
large size and of a proper shape could be obtained. 
Such vessels might be constructed in the form of long 
and flattened ellipsoids, furnished at each extremity 
with wide tubes several inches in length, and would be 
of great utility in various chemical processes. No pro¬ 
cess of fusion with oxidising agents compares with 
Wohler’s method in point of elegance, as no iron or 
other impurities afterward to be removed, are introduced 
by the process itself. 

Fritzsche and Struve3 treat the ore with a mixture of 
equal parts of hydrate and chlorate of potash, by which 
a more or less complete oxidation is effected, without 
any sensible evolution of osmic acid. The temperature 
required in this process is not high, but large vessels 
must be employed, as the mixture froths very much at 
first. The process in question has not appeared to me 
to possess any sensible advantage over that of Claus, 
which is moreover less expensive, and can be carried out 
with smaller vessels. 

1 Since the above was written the elaborate memoir of Deville and 
Debray on the platinum metals has appeared. (Ann. de Chimie et de 
Physique, id, lvi. 385.) I have not however been able to repeat any of 
the processes for subdividing or oxidizing osmiridium given by these 
chemists pout consider it probable that the subdivision of the ore 
accomplished by fusion with zinc may be simpler than that which 
I have described above. 

2 Pogg. Annulm, xxxi. 161; 
3 Journal fur pr alt, Chemie, xxxvii. p. 483. 

. Claus’4 method of resolving the ore consists in fusing 
for an hour, at a red heat, a mixture of one part of ore 
with one part of caustic potash and two of saltpetre. 
The fused mass is to be poured out upon a stone, allowed 
to cool, broken into small pieces or powdered, and then 
introduced into a flask, which is to be filled with cold 
water and allowed to stand for twenty-four hours. The 
clear deep orange-red solution of osmate and ruthenate 
of potash is then to be drawn off by means of a syphon, 
and the black mass remaining again washed in the same 
manner. The finely-divided oxidised portion of the 
insoluble matter may now be separated from the un¬ 
attacked ore by diffusion in water and pouring off, after 
the subsidence of the heavier ore. The unattacked ore 
is then to be fused a second time with potash and salt¬ 
petre and treated as before. Claus asserts that he has 
been able in this manner to resolve the Siberian osmiri¬ 
dium completely in two operations. 

I have not always been so fortunate with the raw 
California ore, even when in a finely-divided state. On 
the contrary, after three or four successive fusions, there 
usually remained a large quantity of black matter, in¬ 
soluble in aqua regia. In one operation with 500 
grammes of ore, only 200 grammes were rendered 
soluble by two fusions with potash and saltpetre. I 
employ at present the method of Claus, with several 
modifications which I deem essential. The ore, which is 
usually very impure, is in the first place to be fused with 
three times its weight of dry carbonate of soda. The 
fused mass after cooling is to be treated with hot water, 
to remove all the soluble portions, and then the lighter 
portions are to be separated by washing from the heavy 
unattacked ore. In this manner the greater part of the 
silica and other impurities present may be removed. A 
previous purification of this kind is not indispensable, 
and may be omitted altogether when the ore is in plates 
or large grains, but it is very desirable when the ore is 
in fine powder, and greatly facilitates the subsequent 
action of the oxidising mixture. Claus "recommends the 
purification of the ore by boiling wfith a solution of 
caustic potash. It is certain that a much larger portion 
of the ore is resolved by two successive fusions with 
potash and nitre after previous purification by fusion 
with soda and washing. By cutting off the top of a 
mercury bottle a wrought iron crucible is obtained, in 
which 600 grammes of osmiridium may be fused at one 
operation with potash and saltpetre as above. There is 
usually little or no foaming, and if any occur it may 
easily be checked by stirring with an iron rod. No 
sensible quantity of osmic acid is given off during the 
process, which with a little care is entirely free from 
danger. In this manner, I have worked up 1500 
grammes of ore in a few hours in three successive opera¬ 
tions. 

Claus’ method of treating the fused mass to separate 
ruthenium and osmium is liable to two sources of incon¬ 
venience. In the first place, the quantity of water 
required to dissolve out the soluble portions is very 
large, and the subsequent treatment of such bulky solu¬ 
tions by distillation with acids, tedious—very large 
retorts being necessary. In the next place, it is impos¬ 
sible in this way to avoid exposure to the vapour of 
osmic acid, especially in transferring the solutions from 
one vessel to another. I therefore prefer the following 
process, which leaves nothing to be desired in point of 
safety or convenience. The fused mass is to be broken 
into pieces with a hammer, and brought into a clean 
iron pot—a common skillet, with a long handle, answers 

4 “ Beitrage zur Chemie der Platin-metalle,” Porpat, 1854, 
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this purpose extremely well. Boiling water, containing 
about one-tenth of its volume of strong alcohol, is then 
to be added, and the whole is to be boiled over an open 
fire until the fused mass is completely disintegrated. 
The osmate of potash is, in this manner, reduced to 
osmite, K0s04, while the ruthenate of potash is com¬ 
pletely decomposed, the ruthenium being precipitated 
as a black powder—probably a mixture of Ru02 and 
Ku3()3, or of the hydrates of these oxides. It is advan¬ 
tageous, after boiling for some time, to pour off the 
supernatant liquid with the lighter portions of the 
oxides, and boil a second time with a fresh mixture of 
alcohol and water. In this manner we obtain a solution 
of osmite of potash, a large quantity of black oxides, 
and a heavy black and coarse powder. This last con¬ 
sists chiefly of undecomposed ore, -mixed with- a small 
quantity of the oxides of iridium, &c., with scales of 
oxide of iron from the crucible, and, if the ore has not 
been previously purified, with the impurities of the%re 
itself. The greater specific gravity of this residual 
mass renders it very easy to pour off from it the mixture 
of black oxides with the solution of osmite of potash 
and alkaline salts. This solution with the suspended 
powder is to be poured into a beaker and allowed to 
settle. The heavy black powder remaining in the iron 
pot is then to be perfectly dried over the fire, and fused 
a second time with potash and saltpetre as before. The 
fused mass is to be treated exactly as after the first 
fusion. The heavy portions remaining after this opera¬ 
tion may be fused a third time with the oxidising mix¬ 
ture. When, however, the ore has been previously 
purified by fusion with carbonate of soda, or when it 
was originally in the form of clean scales, the heavy 
portion remaining after two successive oxidations will 
be found to consist chiefly of scales of oxide of iron. 

The solutions containing osmite of potash and alkaline 
salts are to be carefully drawn off by a siphon from the 
black oxides which have settled to the bottom of the 
containing vessels. The oxides may then be washed 
with hot water containing a little alcohol, and introduced 
into a capacious retort. By this process, when carefully 
executed, no trace of osmic acid escapes—an advantage 
not to be despised, as the deleterious effects of this 
body upon the lungs have not been exaggerated, and 
too much care cannot be taken to avoid inhaling it. 

The solution of alkaline salts contains only a portion 
of the osmium in the ore. The other portion exists in the 
mixture of oxide, and must be separated by distillation. 
For this purpose the retort should be provided with a 
safety-tube, passing through the tubulnre, and with a 
receiver kept cold, and connected by a wide-bent tube 
with a series of two or three two-necked bottles contain¬ 
ing a strong solution of caustic potash with a little 
alcohol, and also kept cold. All the tubulures and con¬ 
nections must be made perfectly tight. Strong chlor- 
hydric acid is then to be cautiously poured into the 
retort, through the safety-tube, in small portions at a 
time. The reaction which ensues is often violent; great 
heat is evolved, and a portion of the osmic acid distils 
over immediately, and condenses in the receiver in the 
form of colourless needles. When a large excess of 
acid has been added, the action has entirely ceased, and 
the retort has become cold, heat may be applied by 
means of a sand bath. The osmic acid gradually distils 
over, and condenses in the receiver and in the two¬ 
necked bottles. Especial care must be taken that the 
beak of the retort is not too small at the extremity, as 
it may otherwise become completely stopped up with 
the condensed osmic acid. The same applies to the 

tubes connecting the receivers and two-necked bottles. 
The distillation should be continued for some time after 
osmic acid ceases to appear in the neck of the retort; 
when this has once become hot, the acid condenses, and 
passes into the receiver in the form of oily drops. 

When the distillation is finished, the retort is to be 
allowed to cool, and then separated from the receiver, 
which is to be immediately closed with a cork. By 
gently heating the receiver in a water-bath, the con¬ 
tained osmic acid may be driven over into the two¬ 
necked bottles, where it condenses in the alkaline solu¬ 
tion, and is reduced by the alcohol to osmite of potash. 
The solution thus obtained may be added to that obtained 
directly from the fused mass of ore, and on evaporation 
in a water-bath and cooling, will yield crystals of osmite 
of potash, the salt being but slightly soluble in strong 
saline solutions. The mother liquor from the crystals 
contains only traces of osmium, and may be thrown 
away as worthless. 

The dissolved portions drawn off from the retort have 
a very dark brown-red colour. The solution is to be 
evaporated to dryness, re-dissolved in hot water and 
again evaporated, after adding a little chlorydric acid, 
and this process repeated till no smell of osmic acid can 
be perceived. A cold and saturated solution of chloride 
of potassium is then to be added in large excess. This 
dissolves the chlorides of iron and palladium which may 
be present, leaving platinum, iridium, rhodium, and 
ruthenium as double chlorides, insoluble in a strong 
solution of the alkaline chloride. 

The undissolved mass is to be well washed with a satu¬ 
rated solution of chloride of potassium, which, for reasons 
hereafter to be mentioned, is preferable to sal ammo¬ 
niac. In this manner nearly the whole of the iron and 
palladium may be removed, while any insoluble impu¬ 
rities contained in the ore remain with the mixed double 
chlorides. 

(To be continued.) 

TECHNICAL CHEMISTRY. 

On the Alloys of Copper and Zinc, 

by Frank H. Stoker. 

(<Continued from page 72.) 

I have determined the quantity of this impurity in 
some fifty or sixty instances : it was found to vary from 
1’5 per cent, or less to 4 or even 5 per cent., in excep¬ 
tional cases, of the copper dried at ioo°; ordinarily, it 
was from 2 to 2-5 per cent. These remarks refer to 
copper precipitated from sulphuric acid solutions, which 
is usually in a porous, spongy state. When precipitated 
from chlorhydric acid solutions it is usually crystalline 
and compact, and, doubtless, contains less impurity. It 
is said, however, that a certain amount of loss will 
invariably occur, even when the best samples of copper 
precipitated by iron are heated in an atmosphere of 
hydrogen. Even in copper precipitated by pure zinc I 
have observed that an appreciable loss occurs,—varying 
in my experiments from 0-5 to 2 per cent of the dry 
copper,—when it is ignited in hydrogen gas. It would 
appear that, while copper may be determined with great 
accuracy when precipitated by pure zinc in a platinum 
vessel, as recommended by Fresenius/ even when tho 
precipitate is dried only at ioo°, for in this case the 

1 “Anleitung zur, Quantitative Chemischen Analyse” (Braun¬ 
schweig, 1858), s. 247. 
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copper is deposited in a condition so compact that little 
or no impurity can adhere to, or oxide form upon it, yet 
it can hardly be determined with nicety when precipi¬ 
tated in the spongy state, unless it he ignited in a current 
of hydrogen, or converted into oxide before weighing; 
it is necessary also to exercise the greatest care that none 
of the smaller particles of copper are lost during the 
washing, for many samples of copper, when precipitated 
as sponge by zinc, are peculiarly liable to this accident. 

In regard to the assay which I have attempted to 
describe, I would remark, that I have used iron instead 
of zinc,2 simply because I was, at the time, unable to 
procure a sufficient quantity of the latter in a state pure 
enough for analytical purposes. The assay by iron, as I 
have used it, is clearly not an accurate analytical process, 
but, on the other hand, it is in several respects prefer¬ 
able, as an assay, to the method by zinc, and will be 
found, after a little practice, to yield satisfactory results. 
It is, doubtless, as good a method as any which we 
possess, wherever absolute accuracy is not required, and 
where a large number of determinations must be made. 
Admitting that the results obtained by it may vary 
among themselves within the limits of one per cent., or, 
in exceptional cases, even to the extent of one anda-half 
per cent., I have still deemed it sufficiently accurate for 
the work to which I have applied it; for it must be 
remembered that these differences are much smaller than 
the variations in composition which may occur in different 
parts of the same cup of alloy, from partial volatilisa¬ 
tion of the zinc, or from incomplete mixture of the metals 
of which it is composed. 

I may also remark that, although this assay was not 
adopted by myself until after thorough trial of several 
other processes which seemed to be applicable to the 
special case with which I was occupied, I now consider 
it a very valuable method. 

It deserves mention in this connection, that the assay 
by iron has been entirely misunderstood by some writers. 
Thus, Mitchell3 directs that the whole of the iron added 
shall be dissolved in chlorhydric acid, just as if it were 
zinc, after the copper has been completely precipitated; 
the absurdity of which procedure is manifest. 

In concluding the subject,I may observe that American 
assayers are accustomed in practice to use a mixture of 
nitric and chlorhydric acids as a solvent in the first 
instance of the sample to be assayed, and to expel the 
nitric acid by evaporating twice to dryness with an 
excess of chlorhydric acid. The copper being then pre¬ 
cipitated from the hot chlorhydric solution. Some of 
them collect the copper upon a filter, instead of washing 
by decantation, and rinse it once or twice with very 
dilute chlorhydric acid before washing with water. 

This process has the advantage, that a larger portion 
of the impurity of the iron is soluble in chlorhydric than 
in sulphuric acid, hence there is less chance of the copper 
being contaminated by it; basic iron salts are also less 
liable to form: the evaporations, which are conducted 
over the sand-bath, consume somewhat less time than 
when sulphuric acid is used ; and the copper, being pre¬ 
cipitated in a crystalline state, is easily washed without 
loss, and is not liable to be attacked by the acid solution.4 

On the other hand, in the process by sulphuric acid,— 

Method proposed by Vauquelin, Annales de Chiviie (1798), xxviii. 50. 

3 “ Manual of Pract. Assaying” (London : Bailliere, 1854), p. 257. 

4 The assay undoubtedly affords more accurate results with chlor" 
hydric acid than when sulphuric acid is used. Mr. Dickinson assures 
me, that in his hands variations so great as 0*5 per cent, are entirely 
exceptional, the usual difference between any two assays of a homo¬ 
geneous sample of ore not being larger than o-z to o'3 per cent. 

Copper and Zinc. {GnSack\ 

which I have used merely in order, to remove the lead 
which is contained in the alloys,—the last traces of 
copper seem to be somewhat more readily precipitated 
from the solution, and the accident of the copper adhering 
too closely to the iron occurs, perhaps, more rarely. 

Of the special precautions which must be taken when 
this assay is applied to the various impure ores of copper, 
I cannot here speak. Many of them have been already 
described by Kerl.5 6 I would, however, mention the fact, 
that, in cases where arsenic is the only impurity, it has 
been found advantageous in practice to precipitate it 
upon iron with the copper, and to expel it subsequently 
when the latter is heated in the atmosphere of hydrogen. 

It is a well-known fact, that the combination of copper 
•with zinc is attended with ebullition of considerable 
violence, so that portions of the melted mass are often 
thrown to a distance of several feet from the crucible. 
Yet it does not appear to have been previously noticed 
byYhemists that this action is much more energetic 
while the first portions of zinc are being added to the 
copper, and that the loss of zinc by volatilisation is far 
greater at this time than at any subsequent stage of the 
operation : indeed, when the alloy has become somewhat 
rich in zinc, it takes up an additional portion so quietly 
that scarcely any action is to be observed. The fact is, 
however, well known to brass-founders, who are in the 
habit of first melting a quantity of old brass with the 
copper in their crucibles before adding any zinc as such. 

A very violent action will also occur if, after allowing 
the zinc to melt and remain floating above the copper, 
as it will do if the mass is not agitated after each addi¬ 
tion of zinc, the two metals are suddenly stirred together. 
This action is apparently analogous to that observed by 
Levol,0 which occurs when layers of melted silver and 
gold are mixed. Levol ascribes the violent ebullition 
which ensues when these metals are stirred together to 
the escape of oxygen which had been absorbed by the 
molten silver, and which would be expelled as soon as 
this metal unites with the gold. This hypothesis, how¬ 
ever, does not, in my opinion, satisfactorily explain the 
phenomena which occur in the case of copper and zinc. 
Another explanation is afforded by the experiments of 
Person,7 who has shown that in the formation of certain 
alloys a large amount of latent heat is evolved. 

The apparent energy with which the combination of 
copper and zinc occurs is often mentioned in treatises on 
chemistry, as if it indicated the existence of strong 
chemical affinity between the two metals. Yet it is easy 
to separate the zinc completely from any of these alloys 
by heat. Indeed, Bobierre8 has devised a method for 
their quantitative analysis, by heating the sample of 
allojr in a porcelain tube, through which a current of 
hydrogen is made to flow. 

In preparing the alloys, it may readily happen, if the 
mass be not very frequently stirred, that a small portion 
of the copper, or of an alloy rich in copper, may become 
chilled and solidify at the bottom of the crucible, while 
a quantity of easily-fusible alloy, rich in zinc, has formed 
and remains liquid above it. Accidents of this nature 
happened to myself very frequently during the earlier 
part of the research. They occasioned no inconsiderable 
loss of time, since it was in every instance necessary to 
prepare a new sample of the alloy on account of the 
enormous wnste of zinc which would occur if one 

5 Op. cit., s. 219. 

6 Ann. Cli. et Phys. (3), xxxix. 168. 

7 Ibid., xxiv. 146. 

8 Theses, p. 57, also, Compt.-Rend., xxxvi. 224. 
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attempted to re-melt the chilled culot; and were espe¬ 
cially vexatious, from seeming to indicate the existence 
of definite alloys, having little or no affinity for each 
other. Similar accidents sometimes occur in brass 
founderies, but are evidently less liable to take place 
here, where the amount of melted metal is large and the 
heat well regulated, than in the small crucibles and 
furnaces of the chemical laboratory. It is worthy of 
remark that many brass-founders refer them to some 
peculiarity of the particular sample of copper used. If 
any trouble of this kind is experienced, a portion of 
common salt is usually thrown into the crucible, it being 
regarded as a remedy. It is very probable that the 
presence of some foreign metal may prevent or retard 
combination; on the other hand, copper which still 
contains a portion of sulphur is thought to combine with 
zinc with peculiar facility. In my own experiments, 
these occurrences appeared to depend entirely upon irre¬ 
gular heating of the furnace, or upon insufficient stirring. 
D. Forbes9 has analysed such specimens which were 
produced accidentally in the ordinary process of brass¬ 
making. They consisted of a white alloy, containing 
46*51 per cent, of copper, and of a yellow alloy, con¬ 
taining 56*91 per cent, of copper. From my own expe¬ 
rience, I am satisfied that layers containing almost any 
proportion of the two metals may form. 

It is, doubtless, this tendency of the metals to remain 
unmixed in separate layers, when not subjected to agita¬ 
tion, which has led several chemists to believe that the 
alloys of copper and zinc are apt to separate, by eliqua- 
tion, into two portions, respectively rich in copper and 
in zinc; from which they have inferred, as I have 
previously remarked, the existence of definite compounds. 
Although in my own experiments I have been unable to 
detect any eliquation, I would by no means assert that 
a certain amount of such separation may not, under some 
circumstances, occur. The method of analysis which I 
have adopted is not delicate enough, nor will the very 
conditions of the case itself admit of an accurate deter¬ 
mination of this point. My results are, however, as I 
think, sufficient to show that any tendency towards 
eliquation which may exist must be very slight, although 
they do not prove that a small amount of it may not be 
produced by gravity, or by some .other force acting 
against the comparatively feeble affinity of the metals 
for each other. Experiments upon this subject, which 
have been recorded by previous observers, have evidently 
been exposed either to the error of insufficient mixing 
in the first instance, or to the loss of zinc by volatilisa¬ 
tion from those portions of the alloy which were in 
contact with the air, or to both of these causes. Some 
of them appear to have also been influenced by the 
presence of foreign metals in the alloy. 

(To be continued.) 

On the Combustion of JVet Fuel in Furnaces, by 
B. Silliman, Fun., Prof. Gen. and App. Chem. in 
Yale CollegeP 

In all ordinary modes of combustion, it is well known 
that the use of wet fuel is attended with a very great 
loss of heat, rendered latent in the conversion of water 
into steam. As the most perfectly air-dried wood still 
contains about 25 per cent, of water, according to the 

9 “Report of Twenty-fourth (Liverpool) Meeting of the British 
Association for Advancement of Science,” 1854, p. 67. See also Liebig 
and Kopp’s Jahresbericht. 

10 From the American Journal of Science, Vol. xxx. No. 89. 

Wet Fuel in Furnaces. 151 

experiments of Ptumford, the term ivet fuel might seem 
appropriate to all fuels but mineral coal and charcoal. 
But, technically, this term is restricted to substances 
like peat and those residual products of the arts which, 
like spent tan, begasse, and dye stuffs, contain at least 
one-half and often more than half of their weight of 
water. Until a recent period, the attempt to consume 
these products as sources of heat has been attended with 
uneconomical results, or total failure. It is the object 
of this paper to describe a mode of combustion in which, 
by a modification in the form of the furnace, the com- 
bustion of wet fuel is not only rendered consistent with 
the best economical results, but which, as it involves 
chemical reactions never before, it is believed, success¬ 
fully applied for such purposes, is deserving of particular 
notice, from a scientific as well as from a practical point 
of view. 

It is a well-established fact in chemistry, that the 
affinity of carbon for oxygen, at high temperatures, is so 
strong, that, if oxygen is not present in a free state, any 
compound containing oxygen which happens to be 
present is decomposed, in order to satisfy this affinity. 
This fact is well illustrated in the familiar case of the 
blast-furnace, where this affinity is employed to deprive 
the ores of iron of their oxygen in the process of reduc¬ 
tion to metallic iron. 

In the first stages of combustion, in wet fuels, the 
chief products given off are steam from the drying of 
the wet mass, smoke, or volatilised carbon, and oxide of 
carbon, with, of course, a variable proportion of carbonic 
acid and carburetted lijffirogen. These products, in all 
ordinary furnaces, pass on together into the stack, 
carrying with them the heat which they have absorbed 
and rendered latent. The problem presented is then to 
recover the heat thus locked up and lost, and, by the 
furnace now under consideration, this is accomplished by 
shutting off almost entirely the access of the outer air 
and causing the wet fuel to supply its own supporter of 
combustion, drawn from the decomposition of the vapour 
of water at a high temperature by its reaction with free 
carbon and the oxide of carbon. 

The practical solution of this problem was first suc¬ 
cessfully accomplished, as appears from a decision of 
Patent Commissioner Holt, by the late Moses Thompson, 
in 1854. The controversial questions growing out of 
this invention are entirely foreign to our present purpose, 
and in no way affect its practical or scientific value. 
Suffice it to say, in passing, that we find in this inven¬ 
tion, another instance of a truth already so often sig¬ 
nalised in the history of inventions, that important results 
are often obtained, of the highest value in promoting 
material prosperity and the welfare of society, by those 
who are guided in their search only by the result in 
view, and not by any exact knowledge of the scientific 
principles involved. 

Mr. Thompson seems to have been inspired with the 
conviction that if he could bring the products from the 
combustion of wet fuel together in a place hot enough 
for the purpose, and from which the atmospheric air was 
excluded, they would, as he expresses it in his patent, 
mutually “ consume each other.” This notion was 
realised, and the reaction secured between the elements 
of water and the carbon of smoke, or the oxide of 
carbon, in a part of the furnace called by the inventor 
the “ mixing-chamber.” 

Wherever that place may be situated, or however 
constructed, the one essential thing about it is, that it 
should be a very hot place, and one to which the atmo¬ 
spheric air can have no direct access until it has passed 
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by and through the burning fuel. It is, in fact, a retort, 
or place for combination and reaction, and may be a 
distinct chamber or flue, or only a recess or enlargement, 
greater or less, of the main furnace. Wherever it may 
be placed, or however built, it must meet the essential 
conditions of a high temperature, and of atmospheric 
isolation. In this mixing-chamber, then, the important 
chemical reaction before insisted on must be set up. The 
vapour of water is decomposed, furnishing its oxygen 
to the highly-heated carbon to form carbonic acid, while 
the oxide of carbon is, in like manner, exalted to the 
same condition, and any excess of carbon forms with 
free hydrogen, marsh gas, or light carburetted hydrogen. 
The vapour of water is thus made to give up, not only 
its constituent elements, to form new compounds with 
oxygen, producing in the change great heat, but a great 
part of the heat absorbed by the water in becoming 
steam is also liberated in this change of its physical and 
chemical condition. Moreover as all these products of 
combustion and of chemical reaction pass together over 
the bridge-wall of the furnace into a space from which 
atmospheric air is not excluded, it then and there 
happens that any free hydrogen, light carburetted 
hydrogen, or oxide of carbon, which have previously 
escaped combustion, take fire and burn, yielding up their 
quota of heat to the general aggregate. 

Such is the intensity of heat in that portion of the 
furnace where these reactions take place that only the 
most solid structures of refractory fire-bricks will endure 
it, and the colour seen throughout that portion of the 
furnace is of the purest white. 

In view of the facts already stated, it is easy to under¬ 
stand why it is that when the reactions described are 
once set up, the admission of a free current of atmo¬ 
spheric air should immediately check the energy of the 
combustion, and soon result in total suspension of the 
peculiar energy of this furnace. The air containing 
only one-fifth part of its bulk of oxygen gas, the active 
agent in combustion, the access of so large a proportion 
of cold air,—four-fifths of which are not only indifferent, 
but positively prejudicial, from the quantity of heat it 
absorbs,'—it happens that the temperature of the mixing- 
chamber is rapidly reduced below the point at which 
carbon can decompose vapour of water, and the instant 
that point is reached the arrival of fresh supplies of 
steam completes the decline of energy, and the furnace 
commences forthwith to belch forth from its stack dense 
volumes of smoke and watery vapour. When in proper 
action, not a particle of smoke is visible from the stack 
of a furnace in which wet fuel is burning, and, what is 
more remarkable, the reactions are so evenly balanced 
that no wreaths ol watery vapour are observed, while in 
the earlier stages of combustion, before the proper tem¬ 
perature in the mixing-chamber is reached, both these 
products are seen in great abundance. 

Here let the inventor speak for himself in the language 
of the patent 

“ I build two furnaces side by side, each nearly square 
in its horizontal section. Towards the top I draw in the 
wall in such manner as to form a kind of dome with a 
sufficient opening at the top to feed the bagasse. The 
outer walls of these furnaces should be from twenty-four 
to thirty inches thick and built with a special view to 
rendering them non-conducting, the wall near the top, and 
the partition bet'ween the two furnaces may be thinner. 
In each furnace chamber there should be a partition of 
fire brick extending across it from front to back anc. 
rising nearly to the top, dividing it into two nearly equa 
parts. The whole interior of the furnace should be 

of fire brick. The main chamber of each furnace should 
be divided into two parts—upper and lower—by a fire 
brick grate about one-fifth the height of the furnace 
above the health, the back end of the grate being a little 
lower than the front. The bottom of the lower chamber 
may be a grate with an ash pit, but a hearth is much 
better. 

“ In each furnace at the front, on each side of the 
central partition and immediately under the front end of 
the grate should be doors for feeding wood or other dry 
fuel, and directly under these doors at the hearth of the 
' ower chamber should be draught openings capable of 
adjustment to support combustion in the lower chamber. 

“ Extending across the back of both furnaces, and 
opening into both by flues is a mixing chamber into 
which all the gases from both furnaces enter in a highly 
reated state and mix and consume each other on their 
way to the boiler and stack. This chamber should be 
about one-half the capacity of all the fire chambers and 
it should extend down about as low as the back end of 
the grate. The flue through which the products of com 
bustion pass out of this chamber and under the boiler 
should be in section about one square foot to forty cubic 
feet of mixing chamber. 

“ The feed openings at the top of the furnaces should 
be closed by doors which open inwrards by the weight of 
the feed, but are self-closing, and do not yield to pressure 
from within. 

“ The sides of the interior of the upper or wet fuel 
chamber or drying chamber of the furnace, except the 
front and back, are corrugated up and down, as also the 
sides of the central walls or partitions, the corrugations 
extending down to the grate ; these corrugations are for 
the purpose of allowing the heat to radiate upwards 
from the fire chamber for heating the masonry, and the 
wet charge, while the gases or vapors driven out of the 
wet charge by the heat are allowed to descend to the fire 
chamber or the mixing chamber. If the surfaces of this 
masonry were smoothed the bagasse would lie against 
them in such a manner as to obstruct the upward radia¬ 
tion of the heat*and downward passage of the vapours. 

“These corrugations are unnecessary in burning tan 
and sawdust. 

“The spaces between the grate bars for burning 
bagasse should be about six inches wide for the finest 
grinding and twenty inches for the coarsest, and should 
vary between these widths according to the fineness of 
grinding, but for sawdust and tan much less, say from 
one inch to J of an inch. The grate should be made of 
fire brick. 

“The operation of my furnace is as follows : A hot 
lire of dry fuel is kindled in the lower or fire chambers of 
the furnaces and after it has been continued till the 
masonry is well heated, the chamber above the grate is 
fed with the begasse or other wet fuel. This hot fire in 
the fire chamber, especially towards the front of it under 
the principal mass of the wet fuel, must be preserved 
throughout the operation. The heat from the masonry 
and the fire chamber will be communicated to the wet 
fuel which will cause steam and other gases to issue 
from it and mix with the intensely hot gases of combus¬ 
tion from the lire chamber, and in a short time the 
mixing chamber will present intense combustion and 
heat, the dampers of the fire chambers being partially 
closed. The lower part of the wet charge will by degrees 
become dry and charred and will fall through the grate 
prepared as above unto the fire chamber and supply or 
nearly supply the place of other dry fuel in preserving 
the fire in this chamber and the wet fuel being from time 
to time supplied will furnish in a highly heated state 
aqueous vapours which descending through the corruga¬ 
tions and otherwise into the fire chamber and mixing 
chamber, will be decomposed, furnishing much oxygen to 
the fire, and supply the oxygen necessary to combustion 
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of all the combustible gases issuing from the fire chamber. 
If by accident the fire in the lower part of the furnace 
should predominate, the draught should be diminished 
and more wet fuel added, and, if by accident, the fire in 
the fire chamber should become too much cooled down 
the draught should be let on, and any deficiency of dry 
fuel should be supplied to the fire chamber. Under 
proper management little or no dry fuel need be fed to the 
fire chamber after the operation is fairly commenced, the 
charred matter falling through the open grate will supply 
its place; and the caloric thus produced by the combustion 
of wet fuel, will be vastly greater than from the same 
quantity by measure of the same fuel when dry. In the 
fire chamber and in the mixing chamber under intense 
heat the carbonaceons gases will decompose the steam 
from the wet fuel and effect complete combustion. 

(To'be continued.) 

PROCEEDINGS OF SOCIETIES. 

IIOYAL INSTITUTION OF GREAT BRITAIN. 

Friday, March i, i86r. 

On Bunsen and Kirchhoff's Spectrum Observations, by 
Professor H. E. Roscoe. 

Tile subject which I have selected for this evening’s 
discourse—namely, Bunsen and Kirchhoff’s Spectrum 
Observations—may not convey to the minds of those who 
are unacquainted with the facts which I shall have the 
honour to bring before you any idea of the vast magnitude 
and importance of the subject, and the interest which 
attaches to it. The attention becomes, however, aroused 
when we learn that these discoveries of Bunsen and 
Kirchhoff mark a new era in the science of analytical 
chemistry. By it we are enabled to obtain a knowledge 
of the composition of the earth’s crust with a degree of 
delicacy and accuracy of which we had before no idea. 
With this chemical elements supposed to be most rare 
are found to be more widely distributed; and on the very 
first practical application of this method of analysis, a 
new and hitherto undetected alkaline metal has been 
discovered. The importance of these researches becomes, 
however, still more strikingly evident when we hear that 
the conclusions which are drawn therefrom outstep the 
bounds of our planet, enabling us to determine with all 
the accuracy and certainty of exact experiment the pre¬ 
sence of certain substances well known on this earth-*- 
for instance, iron, sodium, potassium—the presence of 
these bodies in the sun. 

These few words will give some slight idea of the 
magnitude of the subject, and I think I shall not be 
misunderstood when I say I feel some degree of diffidence 
in appearing here to-night in the place of those much 
better known to you, and who are far more qualified than 
I am to explain these remarkable results of experimental 
science. 

It would be idle in me to attempt any culogium or 
panegyric upon such men as Bunsen and Kirchhoff, but it 
falls upon me to endeavour to lay before you as clearly and 
precisely as I am able, the results of their discoveries, 
trusting to you to draw your own conclusions wi'.h 
regard to the value of such results and the character and 
ability of men able to produce such discoveries. 

The colours which certain bodies impart to a flame 
have long been used as a test of the presence of such 
bodies. Thus, for instance, soda imparts a yellow colour 
to the flame, potash a violet colour, lithium a bright 
crimson, barium a green, and so on. The colours which 
these substances produce will be seen when I place on these 
colourless gas flames small quantities of the substances ; 
I put soda on and you have the yellow flame; here 

is the purple flame from potash, the red or crimson 
from lithium, the green from barium, the crimson from 
strontium, and the yellowish-red flame from lime. The 
reason why these bodies produce these peculiar colours 
in flame is that they are volatile — that they volatilise 
at the temperature of the flame, and that at this 
high temperature the vapour becomes luminous and 
gives off this peculiar kind of light. Now, we can 
obtain the same effect, if we volatalise the salt in any other 
way. I have here some gun-paper steeped in the solution 
of these various salts. By lighting it we again get the 
yellow flame from soda, the purple from potash, and so 
with the others. It is only because these substances 
which we place in the flame are volatile at this temperature 
that we obtain any light at all. If we place a piece of 
platinum-wire in this flame, the platinum, not vola¬ 
tilizing, gives us no colour, it becomes white-hot itself, 
but it does not impart to the flame any of the peculiar 
colours we noticed before, for the reason that platinum is 
not volatile at that temperature. These facts, I say, have 
long been known and observed ; but it was reserved for 
Bunsen and Kirchhoff to place these beautiful phenomena 
in their true light; to apply to them the modern methods 
of exact research, and thus to open a new and vast field for 
most important investigation. This they accomplished in 
a most simple and beautiful manner,—by examining the 
coloured flames by means of a prism, and thus splitting 
or decomposing the light produced by the incandescent 
vapour of the different metals. If we pass white sun¬ 
light through a prism, w*e see the well-known solar 
spectrum discovered by Newton. On this diagram we 
have an illustration of the solar spectrum,—a very rough 
one, but still showing what we want to see. It is a 
representation of what we see if we pass a white solar 
ray through a prism,—we find the spectrum changing in 
its gradations of colour, from the red, the least refrangible 
ray, noticing on our way certain dark lines, spaces, or 
shadows, which exist in the sun-light, and which we 
always find there,—lines in which we should have a 
considerable deal to do, until we come to the most 
refrangible ray, to the violet. Now, if instead of passing 
white sun-liglrt through the prism, we pass the yellow 
light which we obtain from the soda flame, in the 
same manner as we passed the solar light, we get 
the soda spectrum. In this wre find that instead of 
all the colours of the rainbow', as in the solar spectrum, 
the soda spectrum consists of only one bright yellow 
line. This shows us that there is only this particular 
kind of light present in the soda—that this yellow flame 
of soda only contains light of one kind. In the same way 
we find that when we examine the flames produced by 
the other metals which I have mentioned, not with the 
naked eye, but with the prism, we obtain spectra from all 
of them, each giving its peculiar system of lines. I have 
on a diagram the representation of the spectra produced 
by these various substances. The arrangement by which 
these are obtained is a very simple one,—it is obtained by 
an instrument which I have on the table before me [refer¬ 
ring to the instrument]. It consists of a prism encased in 
a dark box, and on each side of the prism there is placed 
a telescope. The eyepiece of this first telescope is re¬ 
moved, and in its place is inserted a slit so arranged that it 
coincides with the focus of the object-glass. The coloured 
flame is placed in front of the slit, and by looking through 
the other telescope, and adjusting the prism, we can see 
the spectrum of the metallic salt placed in the flame. For 
instance, when I place this soda flame before the slit, and 
look through this telescope, I see the beautiful yellow line 
of sodium ; there is nothing but a yellow line, all the rest 
is dark. 

Now, in order to begin to illustrate the use of this mode 
of using flame, I have here a mixture of a salt of potassium 
and sodium, which contains twenty parts of potassium 
and one part of sodium ; and yet you will see that you 
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can scarcely recognise the presence of any potash at all in 
the flame. So intensely yellow is the soda that when we 
have only one-twentieth part of it, the potash is almost 
invisible. But if we look through a prism at the flame 
we then see the spectra of the sodium and the potassium 
perfectly distinct and separate. The sodium is confined 
to its own particular sphere,—we see only the one bright 
yellow line which it gives,—and we see the potassium spec¬ 
trum as brightly as before. I will throw on the screen a 
representation of what we really see when we look through 
the prism. You there see that when the soda line appears 
the potassium lines remain as distinct as they were before, 
the soda being confined to its own limits. Now, this 
holds good with mixtures of all these metallic salts, for in 
no one case does the spectrum of one interfere with that 
of the other. These particular lines you see here, which 
are characteristic of the metal, are brought about by no 
other substances that we are acquainted with. The 
presence of that yellow line is an absolutely certain indi¬ 
cation of the presence of sodium, the red line of the 
presence of lithium, and sp on, "VYe may, therefore, rely 
on these appearances as being certain indications of the 
presence of these substances. 

Now, in order to give some opinion of the value of this 
kind of analysis, I would tell you that the various pro¬ 
cesses which the chemist must pursue in the ordinary way 
in order only to detect the presence—not estimate the 
quantity, but simply to detect the presence—of these five 
or six alkaline metals when they are mixed together, 
occupies from two to three hours. And, what is more 
important, the results by these means are never absolutely 
certain, especially if there is only a small quantity of a 
substance present. As a contrast to this I will quote the 
following. M. Bunsen in his most interesting paper, 
said:—“A mixture of the chlorides of sodium, potas¬ 
sium, lithium, calcium, strontium, and barium, con¬ 
taining at most one ten-thousandth part of a grain of each 
of these salts, was brought into the flame, and the spectra 
produced observed. At first, the bright yellow sodium 
line Naa appeared with a back ground formed by a nearly 
continuous pale spectrum. As soon as this line began to 
fade, the exactly defined blight red line of lithium Lia was 
seen ; and still further removed from the sodium line, the 
faint red potassium line Ka was noticed, whilst the two 
barium lines Baa, Ba,8, with their peculiar form, became 
visible in the proper position. As the potassium, sodium, 
lithium, and barium salts volatilised, their spectra became 
fainter and fainter, and their peculiar bands one after the 
other vanished, until, after the lapse of a few minutes, the 
lines Caa, Cafi, Sra, Sr/3, Sry, and SrS, became gradually 
visible, and, like a dissolving view, at last attained their 
characteristic distinctness, colouring and position, and then 
after some time became pale and disappeared entirely.” 

Thus we get, with absolute certainty, in half a minute, 
what, according to the old method, Avas obtained some¬ 
what doubtfully after three hours’ hard work. [The 
Lecturer proceeded to illustrate the phenomena described 
by Bunsen, by the aid of the oxyhydrogen lime light, 
running through the description of the phenomena again.] 
But this application which I have mentioned is, however, 
by no means all that this method can accomplish ; it cannot 
only do that speedily and easily, which we find a difficulty 
with other methods to perform, but it can do for us that 
which the old method never could. We can detect by 
this method quantities of the substances the smallness of 
which is perfectly astounding. Choosing from a number 
of beautiful examples Avhich Bunsen gives us in his paper, 
I would refer you to this diagram, on which I have marked 
some of the most important, to shoAV the delicacy of the 
spectra analytical method. “ Soda : joowowoth part of a 
millegramme, or y soifiygnooth Partof a grain.” These num¬ 
bers seem almost absurd. I can scarcely tell you to-night 
hoAV they Avere determined, but, in order to shoAV you how 
delicate the process is, if we burn a piece of sodium weigh ¬ 

ing, say the ^th of a grain on a piece of paper, Ave alloAV 
the vapour to diffuse itself throughout the room. Supposing 
the Avhole of it went, up in vapour, you would have to see 
how much of that sodium was present in every cubic foot 
of the air in this room. Then you must know how much 
air each of these gas lamps requires to burn a certain 
quantity of gas in a certain given time—for instance, five 
minutes ; then bring it down to the time required to take an 
observation, say two seconds, and in that two seconds you 
will see there must haAre been a minute fraction of the nfooth 
part of a grain present in that Arolume of air. In this way, 
which is a sort of rough description of the method which 
Bunsen used, he arrived at this astounding fact, that 
the 3000000th part of a millegramme, or the 0009000th 
part of a grain of soda can be easily detected. Soda is 
always present in the air; all bodies exposed to the air 
shoAV the yellow soda line. If a book be dusted near a 
flame, the soda re-action will be seen. If we leave a piece 
of platinum wire out in the air for an hour or tAvo, it will 
no longer impart no colour to the flame as the platinum 
Avire did before, but it will give us the soda flame. If I 
pass it through my finger you will see the same result,— 
the yellow flame indicative of the presence of soda, which 
the platinum wire has taken from my finger. 

Of lithia : -loeboo fh part of a millegramme, or eooooooth 
part of a grain, can be easily detected. Lithia was 
formerly only known to occur in four minerals. It is now 
found by spectrum analysis to be one of the most widely 
distributed elements. It exists in almost all rocks, in 
3 cubic inches of sea and river (Thames) water ; in the 
ashes of most plants, in milk, human blood, and muscular 
tissue. An experiment which Bunsen is very fond of 
shoAving is that of holding the end of a cigar, (which our 
German philosophers generally havre at hand,) in the flame. 
You cannot see the lithium flame produced by it with the 
naked eye, but it is quite plain when Ave look at it through 
a prism. 

[Some dusty books A\rere then brought in, and the Lec¬ 
turer showed ATery clearly the presence of soda in the dust 
by knocking them together near the gas-flame.] 

On one occasion when Bunsen was examining the 
spectra of the alkalies obtained from certain of the mineral 
waters of Germany by means of this apparatus, he 
observed the occurrence of two bright blue lines, which, 
when he had examined similar spectra before, by these 
means, he had not discovered. Hence, he concluded that 
these bright blue lines must be produced by a new and 
hitherto undetected alkaline metal. Subsequent research 
proved the validity of the supposition. The new metal 
was found and separated from the accompanying alkalies. 
The analogy between this discoArery and a celebrated one 
in another branch of physical science will be evident to 
all ; as Adams and Leverrier discovered Neptune by per¬ 
turbations which it produced in the orbit of another 
planet, so Bunsen discovered caesium by the pertur¬ 
bations which it caused in the spectrum. I have 
through the kindness of my friend the opportunity of 
showing a compound of this new metal to you. This was 
sent to me as the bi-tartrate of ctesium by Bunsen, and 
was all that could be obtained from four tons of mineral 
water. 

I will first show you the flame, Avhich is a very bright 
violet, Avhich it produces, and then the spectrum. He has 
also determined its various properties, Avhich, however, I am 
afraid the time will not permit me properly to describe. 
It very closely resembles potassium ; it produces an inso¬ 
luble bi-tartrate, and reacts in various other ways like 
potassium. It is called caesium, from the Latin word 
“ ccesius,” meaning “ bluish-gray.” I have here a repre¬ 
sentation of the spectrum of the new metal, wdiich consists 
of two very bright blue lines, one of which is almost 
coincident with the strontium blue line. Only on Monday 
last I received a letter from Bunsen, which contains 
the following most interesting information. This is an 
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extract from the note which he sent me, and this I believe 
is the first announcement which has been made of what I 
am going to state :—“ The substance which I sent you as 
impure tartrate of caesium contains a second new alkaline 
metal. I am now engaged in preparing its compounds, 
and will soon give you a more detailed information con¬ 
cerning it. The spectrum of the new metal consists of 
two violet lines, situated between Sr 5 and K /3.” This, of 
course, is all I can tell you of this new metal, it being all 
that we know as yet; but this will serve to give you a 
notion of what we may expect to hear from this new 
branch of analysis ; for if, on the examination of the 
alkalies of a mineral water, two new alkalies have beeu 
discovered, how many more remain to be discovered ? 
This is a matter we must wait to learn. 

That this same method of investigation can be extended 
to all the metallic elements is more than probable. I have 
before told you that when we bring platinum into flame 
we obtain no lines in the spectrum, because the platinum 
is not volatile enough. If we bring it into a flame hot 
enough, by which we can obtain an incandescent vapour 
of platinum, we then get a peculiar spectrum. Kirchhoff 
states that he has assured himself that the rarer metals,— 
for instance, erbium and terbium,—and these are sub¬ 
stances which chemists seldom or never meet with,—can 
be most quickly and certainly detected by the help of the 
spectrum analytical method. Experiments are now being 
carried on, with a view of making this examination prac¬ 
tically applicable to all metals, by Bunsen and Kirchhoff. 
It would therefore be premature to discuss this subject 
now, but we may soon expect to know more about this 
most important matter. 

(To be concluded in our next.) 

ROYAL DUBLIN SOCIETY. 
Monday, February 18, 1S61. 

Lord Talbot de Malahide in the Chair. 

The monthly scientific meeting of this Society was held 
on Monday evening, Eebruary 18, when 

Professor Davy read a Paper “ On the Injurious Effects 
of Arsenical Pigments,” and said that in consequence of 
the difference of opinion which exists on the subject; and 
as it had never been touched on in Ireland, except by Dr. 
Apjohn, who had published a letter on it in the Farmers’ 
Gazette, he had thought it would be interesting to state 
the results of several experiments which he had made 
with a view to the detection of arsenic in paper hangings, 
material for ladies’ dress, &c. He alluded to the case of 
Dr. Healy, of London, who had reported the symptoms 
under which he had suffered himself whenever he in¬ 
habited a room covered with green paper, and which im¬ 
mediately disappeared on his removing his place of 
residence. Professor Davy also alluded to the letter 
published by Dr. Hinds in the Medical Times for May 23, 
1857. In consequence of these commmiications Mr. 
Phillips had been employed by the Board of Trade to in¬ 
vestigate the matter, and had reported to them that 
although the paper might contain as much as a drachm of 
the arsenite of copper to the square foot, still that as the 
arsenic was not evolved at ordinary temperatures no ill 
resultswrould accrue from inhabiting the rooms. This report 
was still made use of by the paper makers, wdio circulated 
it among their customers. I11 answer to this report, Dr. 
Healy wrote again to the Daily News, and Dr. Hinds to 
the October number of the Pharmaceutical Journal, re¬ 
iterating their statements, and Dr Taylor, who wrote in 
the Journal of the Society of Arts, corroborated their testi¬ 
mony, and said that Mr. Phillips’ arguments might as well 
be proved by the state of the miners in Cornwall, some of 
whom did not suffer in the least from the practice of then- 
trade. Dr. Taylor accounted for the immunity of some 

persons by the fact that the flock on some papers was very 
loosely applied, and became diffused through the air by 
simple friction. He gave also the case of a man who had 
got very sore eyes from having dusted some books, the 
deposit on which, on being analysed, gave a large per-cent- 
age of arsenic. Professor Davy also quoted the cases of 
two children who lately died in London from arsenical 
poisoning, supposed to be contracted by sucking toys which 
had been covered with green paint. In one case the paper 
on the walls was found to contain^fifty-two grains of 
arsenite of copper to the square foot. Professor Davy 
remarked on the evolution of arsenic from superphosphate 
of lime which had been laid by, and attributed it to the 
existence of the metal in the sulphuric acid emplyed in its 
manufacture. He alluded also to cases which occurred 
in the Adelaide Hospital, and also to the Librarian of the 
Cork College, in whom inflammation of the eyes and ulcer¬ 
ation about the nose and mouth appeared to be the most 
prominent symptoms. He showed that it was quite pos¬ 
sible that the arsenic might be in a state of gaseous com¬ 
bination which would not be detected by the ordinary 
tests, but which might exert a very deleterious influence 
on the health, and that in this respect it was analogous to 
phosphorus and lead. Professor Davy had detected the 
poison in many forms of confectionery, in dyes for ladies’ 
dresses, especially in green tarletan, from a piece of which, 
nine inches square, he had extracted twenty grains of 
arsenite of copper, which was so loosely attached to it that 
it became diffused even on shaking it. He had also 
analysed pieces of wax taper, in ninety grains of which he 
had detected half a grain of arsenic by Reinsch’s method 
•—a process which does not give more than one-half the 
real quantity of the poison. Professor Davy concluded 
by detailing the symptoms under which paper-hangers, 
painters, and other persons who were liable to the contact 
of the poison laboured, and which appeared after even one 
day’s or a few hours’ work with the deleterious material, 
and hoped that ladies and persons who had a penchant for 
green colours would at least consider the results which 
must accrue to the workmen in these materials if their 
manufacture be encouraged. 

Dy. Barker mentioned that he had analysed a specimen 
of green confectionery for Dr. McClintock, and detected a 
very appreciable quantity of arsenic. He also alluded to 
the symptoms which attacked painters who worked exclu¬ 
sively with lead and turpentine, and argued that as arsenic 
was so much more volatile, it was the more likely to be 
disseminated. 

Mr. Hamilton mentioned that he had been assured 
when purchasing a green paper that it contained no arsenic, 
but that having perceived symptoms of poisoning among 
his family, he had had the paper analysed and detected 
the poison in considerable quantity. 

Professor Davy said that all green wall papers contained 
arsenite of copper, whether dear or cheap, French or Eng¬ 
lish, dark or light, sized or unsized. 

CHEMICAL SOCIETY. 

Thursday, February 21, 1861. 

Warren De la Rue, Esq., F.E.S., Treasurer, in the Chair. 
Dr. Murray Thompson, and Messrs. W. Weston and 

J. Napier were elected Fellows. 
The following Papers were read :—“ On the Action of 

Dilute Nitric Acid upon some Hydrocarbons of the Benzole 
Series,” by Messrs. W. De la Rue and H. Muller. 
The authors endeavoured to obtain ampelic acid by acting 
on the benzol hydrocarbons obtained from various sources, 
with dilute nitric acid, but without success. But by 
acting upon purified coal-tar naphtha, with about fifteen 
times its volume of a mixture of one part of nitric acid and 
three parts of water, they eventually produced a yellowish- 
white fiocculent substance, partly dissolved, partly 
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suspended in tlie liquid. After partial purification from 
nitro-compounds, See., this substance was treated with a 
large quantity of boiling water, which left some tere- 
phthalic acid undissolved. The solution on cooling yielded 
a deposit which after drying and fusing was distilled. It 
yielded first a palmitic- acid-like distillate which solidified 
in the neck, and then a sublimate of large acicular 
crystals which deposited in the body of the retort. These 
crystals consisted apparently of an hitherto undescribed 
acid, bearing some resemblance to the anhydride of nitro- 
phthalic acid. The palmitic-acid-like distillate was 
resolved by treatment with a Burmese naphtha product 
boiling at about 90,—probably hydride of capryl—into 
two acids, one a homologue of benzoic acid having the 
formula -€-6H4D-2, possibly collidinic acid and the other 
having the composition of benzoic acid but rather corres¬ 
ponding in its properties to Kolbe and Lautemann’s 
recently-discovered isomer of benzoic acid, namely, 
salylic acid. 

Dr. Thudtchum read a Paper “ On the Putrefaction of 
Bile and the Formation of Gall-stones.” Tie had observed 
casts of biliary ducts occupying the very centres of gall¬ 
stones, from which he inferred that the morbid process by 
which these concretions had been formed was not con¬ 
fined to the gall-bladder. These casts were constituted of 
the brown modification of cholochrome termed cholo- 
phaeine. According to the author the essential consti¬ 
tuents of gall-stones are cholochrome, cholic and choloidic 
acids, and earthy salts, being the products which are 
precipitated during the putrefaction of bile out of the 
body. Hence he inferred that gall-stones were formed 
by a process analogous to that of putrefaction, by which 
the bile acquired an acid reaction. Human gall-stones 
usually contain in addition a large quantity of cholesterine 
crystallised around the true biliary calculus. The author 
described from his own observations the process of the 
putrefaction of bile and agreed generally with Garup 
Besaney, but differed from him in considering the choloidic 
acid to result from the metamorphosis of the cholic, and 
not the cholic acid to result from the metamorphosis of the 
choloidic. He then described the methods of analysing 
ox gall-stones and human gall-stones, and of putrid ox 
and human bile. 

Dr. Guthrte read a Paper “ On the Bisulphide of 
Iodine.” No definite compound of iodine and sulphur 
has been hitherto described, despite the very definite cha¬ 
racter of one, at least, of the sulphides of chlorine. The 
author obtained bisulphide of iodine by reacting upon 
iodide of ethyl with bisulphide of chlorine according to 
the equation, C4 H5 I + S2 Cl = C4 H5 Cl + S2 I. By 
the spontaneous evaporation of the chloride of ethyl, the 
bisulphide of iodine separates in magnificent crystals. 
Its composition was determined by analysis. 

Mr. It. Abie read a Paper “ On Ground Ice.” He, 
observed that during the recent frost, despite its intensity 
there was very little ground ice formed, probably because 
the covering of snow preventing the frost penetrating to 
any depth in the earth. He was of opinion that the 
position of ground ice was one of lodgement merely. 
Masses of ground ice, seen in the river Eden in 1854, con¬ 
tained throughout their substance water-worn pebbles, 
and were inclined towards the current from which they 
were receiving continual supplies. 

Dr. Erankland considered that ground ice was really 
formed at the spots in which it was found. He repu¬ 
diated the idea of its being produced through any radia¬ 
tion from the bottom of the stream, because water is quite 
opaque to rays of heat of low intensity. He supposed 
that in rapid, shallow streams the temperature throughout 
from top to bottom was rendered uniform by intermingling 
and that the presence of irregularities at the bottom 
determined the formation of ice crystals there, in accord¬ 
ance with the usual tendency of crystals to become 
attached to rough surfaces. 

Notices of Books. 

NOTICES OF BOOKS. 

A Manual of Elementary Chemistry, Theoretical and Prac¬ 
tical. By George Eownes, E.R.S. Eighth Edition, 
Xievised and Corrected. London: John Churchill. 
j 8 61. 

Eownes’ excellent Manual is too well known to need any 
fresh commendation from us. It offers in one compact 
volume an interesting, well-written, and clear account, 
not only of chemistry proper, organic and inorganic, but 
also of chemical physics. The fourth part, devoted to 
Animal Chemistry, will be read with advantage by 
medical students, among whom this volume is justly 
popular. 

The present edition differs in one or two particulars 
from the preceding issue of the work. In addition to the 
concise abstract of the history of ammonia and its 
numerous recently-discovered derivatives which the 
editors have inserted, they have given in the form of an 
appendix an account of Gerhardt’s equivalents and nota¬ 
tion, which, although it hardly answers to our expecta¬ 
tions, will be found to be easily understood by students. 
We shall, on an early occasion, quote part of this essay 
on the Unitary System, only giving here a word of 
comment on further most important developments of 
Gerhardt’s views, which the authors of this account have 
omitted to introduce. The new matter contained in the 
work before us is, of course, of considerable value ; but 
we do not think that the present edition shows any 
marked advance over its predecessor in other respects. 
We did not expect to find, nor would it have been desir¬ 
able to insert in it, notices of new substances of insignifi¬ 
cant character or doubtful formula; but in looking 
through the volume, we were struck by several omissions 
of important discoveries the value of which has been 
generally recognised. As a warrant for this statement, 
we will point out a few places, selected from a much 
larger number to which we might refer, which seem to us 
to exhibit the fault which we have mentioned. 

On p. 109 no mention is made of the silicon compounds 
obtained by Wohler, particularly of the body Si2 H2 05, 
which corresponds so closely to all appearance with 
Brodie’s graphic acid Gr2 H2 05 (Gr2 = Cn). 

The older equivalent of lithium, namely, 6-5 is retained 
on p. 280: it is not, however, quite certain that the more 
recent number 7, or rather 6-93 is really more correct. 

We confess that we cannot quite grasp the meaning of 
these directions for obtaining aluminium, given on p. 295 ; 
we are told to heat “ equal parts of chloride of potassium 
and cryolite, with 2 parts of sodium and 5 of cryolite.” 

On p. 353 we observe no reference to the beautiful and 
effective electrolytic process for the detection of arsenic, 
lately perfected by Professor Bloxam. 

On p. 512 no mention is made of the binoxide of ben- 
zoyle described by Professor Brodie ; a beautifully crys¬ 
talline and refractive substance, exploding when gently 
heated, and possessing representatives in other organic 
series as that of acetyle ; the binoxide of acetyle detonates 
violently on a very slight elevation of temperature. Not 
only their physical properties, but their chemical consti¬ 
tution also, causes great interest to attach to these bodies. 

Onp. 515 no attempt is made to elucidate the constitu¬ 
tion of benzophenone as benzoyle-phenyle C12 TI5, C14 
H5 02, for- instance; its formula, C26 H10 02, is merely 
given without a word of explanation. 

On p. 517 the almost if not quite obsolete and very 
costly process for preparing chloride of benzoyle by means 
of oil of bitter almonds and chlorine is given, no notice 
being taken of the more recent and perfect process of 
Gerliardt, by which this important substance is obtained, 
by acting with pentacliloride of phosphorus upon benzoic 
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acid. It is also stated to boil at 196° F., this being the 
boiling-point on the Centigrade scale. 

The interesting formation of toluylic acid from the 
cyanide of toluenyle obtained from toluole through the 
intervention of the chloride, Cl4 H7 Cl, is not noticed on 
p. 523. We have also looked in vain for any reference to 
that most important reaction, the type of a large class of 
reactions, by which Maxwell Simpson has succeeded in 
obtaining the bibasic acid, the succinic, from the bicyanide 
of ethylene, C4 H4 Cy3. 

On a former occasion we have referred to the intelligible 
view which Kekule has given of melam, ammeline, mela¬ 
mine, ammelide, melam, and the mellonides : here, on 
pp. 57°j 57 J> the crude formulae are given without comment. 

The bases of the chinoline and pyridine series are 
spoken of on pp. 608—610 as of uncertain constitution; 
the important observation that they contain no replaceable 
hydrogen being unnoticed. The fact that only such 
simple ethyle derivatives as ethyl-pyridyl-ammonium can 
be formed from these bases limits very materially our 
uncertainty as to their true nature. 

To Borneo camphor is assigned the formula C28 H1S 02, 
a typographical error for C20 H18 02. The interesting 
relation of Borneo camphor as the alcohol of the camphoric 
series to ordinary camphor as the aldehyde, and to cam- 
pholone (C20 H18) as the hydride, is not alluded to. 

Of caoutchoucine, the liquid produced by the destruc¬ 
tive distillation of india-rubber, we find it affirmed that 
“it is probably a mixture of several hydrocarbons 
scarcely to be separated from one another,” although 
Greville Williams has clearly shown that it consists 
chiefly, if not entirely, of two very definite liquids : 
isoprene C10 II8, boiling at 37° C., and having a vapour 
density of 2*44 ; and caoutchine C20II10, boiling at 171° C., 
and with a vapour density of 4-65. 

On p. 647 it is said that to kreosote “ the formulae (sic) 
C14Hs02 has been given, but is not established beyond 
doubt; ” while onp. 657 it is affirmed that cresylic alcohol, 
C14H802, is isomeric with kreosote. 

Although no list of errata appears in the volume, yet it 
is by no means free from typographical errors. Of these 
we have already noticed several, and we find (p. 194) 
clioride of iodine formulated IC instead of I Cl. The 
melting point of potassium is given as 570 i'jj C., what¬ 
ever that may mean, on p. 255. 

We have looked in vain for any mention of Anderson’s 
satisfactory experiments with pyrrhole, of the acetylene 
C4II2 of Berthelot, of the graphic acid of Brodie, and of 
many of the other interesting substances with which 
chemistry has been enriched during the last year. The 
recent researches of Andrews and Schonbein on oxygen 
and ozone scarcely receive any notice ; and, although 
pelopium does not exist, we find descriptions of its oxide 
and chloride. But we will now leave the unpleasant task 
of enumerating the defects of a substantially good book as 
the present. 

In another place we shall quote from the Appendix the 
account given of the Notation of Gerhardt, generally termed 
the Unitary Notation. This account is the more valuable 
since, while the new notation is constantly used by many 
distinguished chemists in their papers, and discussion on 
it is frequent, no compact statement of its main features 
has before appeared in England. 

The defects in the sketch of Gerhardt’s Notation, 
and in the Synopsis of Chemical Substances which follow, 
are chiefly those which are remedied in the important and 
able work of Kekule, and to which we have before alluded 
in these columns. The manifest improvements introduced 
by this chemist in 1859 should certainly have found a 
place in a work published in the present year. The 
Editors of Fownes’ “Manual” retain the hydrochloric 
acid type as distinct from the hydrogen type, a step of 
very doubtful propriety, and they ignore the 4th primary 
type, which includes the compounds of the tetratomic 

elements, such as carbon. A comparison of the two 
methods will show clearly what we mean. 

Editors of Fownes’ Manual. Kekule. 

Hydrogen Type. 

H J H 

Hydrochloric acid Type. 

II | Cl 

Water Type. 

H)fl 
H I u 

Ammonia Type. 

II 
H 
II 

N 

Hydrochloric acid Type. 

HC1 

We cannot help regarding the omission of all notice o 
paired or conjugate types, in which two or more types are 
conjoined into one, as a mistake. By recognising such 
typical forms as 

Hydrogen 
and Water. 

H 
H 
II 
H 

O 

Water and 
Ammonia. 

Methyl-sulphurous 
Acid. 

Oxamic 
Acid. 

HI 
/ H J 
1 H ] 

1 ° 
1 

uh3 1 
(wi 

H j £ 

H L 

H ). 
H N H ]■ 
H 1 

the system of types becomes much more comprehensive* 
and, at the same time, affords an easier and truer way of 
representing such compounds as methyl-sulphurous and 
oxamic acids. 

CORRESPONDENCE. 

The Adulteration of Food. 

To the Editor of the Chemical News. 

Sir,—I do not usually deem it necessary to reply to 
the statements or accusations of anonymous critics ; but, 
in the present instance, the letters of a gentleman, with the 
singularly inappropriate signature of “Verax” (published 
in Nos. 63 and 64 of your Journal), afford me an oppor¬ 
tunity of reiterating some of my former observations on 
the above subject. 

Fair and open discussion I cordially invite upon any 
published results or remarks of mine. I cannot but regret, 
however, that “Verax” in his virulent animadversions 
upon my paper, should have so completely lost sight of 
that courtesy due to every individual from others of his 
species, and which alone is the sign of a really independent 
and unbiassed opinion. 

In the first portion of his letter “Verax” inquires if 
“ colours and essences of every description” are “to be 
henceforth decried,” and answers his own query further 
on in these words—“ We must all agree that the 
admixture of poisonous matter in any shape with food 
cannot be too strictly prohibited.” These paragraphs 
evidently neutralise each other, and could not have been 
written by any person who had accorded to my paper a 
moderate amount of attention. 

As any one (of competent analytical skill) who likes to 
take the trouble, can ascertain from actual experience the 
facts upon which my “ sweeping assertion,” that of 
London bread fully eighty-seven per cent, is more or less 
adulterated, is founded, I consider it unnecessary to say 
more on this point, than that I have only to repeat my 
original statement without the slightest qualification. 
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“Yerax” next complains that he has not been told how 
many specimens I have examined, how many shops 
furnished those specimens (with the names and addresses 
of the vendors, doubtless !) what adulterant, and how 
much of it, was employed in every instahce, what processes 
were adopted for the detection of these adulterants, and a 
few other little details of a like character. Will “Yerax” 
have the goodness to say how (if he had written the paper) 
he would contrive to condense the amount of information 
just indicated, and which I calculate would occupy, at 
least, 800 pages of quarto, even if written most concisely 
and printed in brevier type,—into a total bulk of reading 
matter requiring not more than one hour and twenty 
minutes for its delivery ? 

Do authors and lecturers habitually give the exact and 
detailed grounds for all and every statement, trifling and 
important, that they may make, as they go on ? If I had 
departed from the general rule in this respect, would not 
“Yerax” have been the first to stigmatise my paper as 
prolix and tedious to the last degree ? 

Although I have stated “ crumbly texture ’ ’ and 
“ brittleness of structure ” to be indications of the 
probable presence of potatoes and rice-flour, respectively 
in bread, who could for a moment suppose that I regarded 
such characteristics as more than mere indications f I 
might describe a donkey as “a beast with long ears,” 
without necessarily meaning that every long-eared animal 
must be a donkey ! In a word, all the very simple tests 
for, and characteristics of the presence of, adulterants 
named in my paper are to be regarded solely as popular 
tests, no more suited to the delicate researches of a 
laboratory, than such researches are, to be carried on in a 
drawing-room, still, I hold that everyone should have it in 
his pow'er to gain some little insight into what he is eating 
and drinking clay by day, as by a small amount of trouble 
Paterfamilias might steer clear of many injurious adul¬ 
terations, without, in every instance, calling in professional 
assistance. 

I have detected the presence of bone-dust in bread and 
flour in five instances with the aid of the microscope ; on 
this point “ Yerax ” has arrived at a negative result, “ in 
spite of numerous inquiries.” In imitation of his peculiar 
diction, I might ask, How many inquiries made up the 
sum total he designates “numerous,” and whom did he 
interrogate on the subject? 

By no process with which I am acquainted can 
“brewers’ grains be made to bear any resemblance to 
oats ; ” nor am I aware that flour possesses many points 
of similarity to cocoa, which, however, it is constantly 
employed to falsify. But does “Yerax” innocently 
imagine that an adulterant must always resemble the 
adulterated article in appearance ? 

In 1856 a horse was killed, in Berkshire, with adulter¬ 
ated “rape-cake.” I decline to publish more particulars, 
as the sample was sent to me for examination professionally. 

“ Yerax” is of opinion that because I am acquainted, 
in common with many others, with the extent to which 
adulteration is practised in the matter of meat, that I 
ought immediately to acquaint the Inspectors, and become 
a common informer ! However humble my mission in 
this world may be, it lies in a rather different direction to 
that just named. 

Has “Yerax” never heard of the Parliamentary Com¬ 
mittees on the Adulteration of Food, and their results ? 
Has he never seen the works of Accum, Mitchell, Pereira, 
Dodd, Normandy, and Hassall? I cannot otherwise 
account for the amount of astonishment with which I am 
flattered to find my paper has impressed him. 

Surely “ Yerax” must peruse the columns of the Times 
and Daily Telegraph in a very careless manner, if he is not 
cognizant of the cases of “ Diseased Meat” being exposed 
for sale at one or other of the London markets—an occur¬ 
rence by no means rare; only a few days ago such an 
instance occurred at Newgate Market, and the trial was 

noted in the principal -papers, the defendants being 
convicted and fined. Now, for every single conviction, 
how many cases are there which escape prosecution 
altogether ! 

Then, again, with regard to confectionery, hdW long ago 
is it since two children of the name of Carroll were poi¬ 
soned by the mineral colouring-matters with which their 
“ sugar-sticks” were ornamented? 

It is, indeed, but too true, that adulteration is carried 
on throughout the length and breadth of the land to air 
extent which may justly be denominated “ fearful ;” and 
the fact is gradually becoming evident to all classes, despite 
the ridicule of Some, the determined opposition of others, 
and the ignorance or apathy of the majority, who are too 
much occupied with their daily avocations to give the 
subject clue consideration. 

“ Yerax” will doubtless be “ astonished” to hear that 
I stated that “ about 91 per cent, of the pickles sold in 
London are more or less adulterated,” because out of 1127 
samples examined, I found only 101 to be good and pure. 

Now, with regard to tea, I may remark, that my obser¬ 
vations are founded upon the result of the examination of 
several thousand samples, forming, I am inclined to think, 
a more reliable criterion than either the ex parte statements 
of tea-dealers and others whose interest lies in exactly the 
opposite direction to that in which truth is to be found. 
The remark that “ tea cannot be adulterated writh impu¬ 
nity and profit,” is too evidently absurd to need comment 
of any kind. 

Then, again, what kind of authority is “one of the 
largest bakers in Yienna ” upon the question of the 
purity of bread ? The adulterated “ sugar-apples ” ex¬ 
hibited at the Society of Arts, were distinctly “ warranted 
all pure sugar ’ ’ by the seller, although the presence of 
red lead was clearly demonstrated. 

One paragraph of “ Yerax’s” last letter I consider too 
important to pass without notice ; it runs thus :—“ It 
seems to me that Mr. Scott’s suggestions as to the course 
that should be adopted to protect ourselves against the ill 
effects of an improper dietary, ivoulcl do away altogether 
with any but the best materials for food." If “ best ” be 
held to signify “pure and wholesome,” “Yerax” has 
described my object exactly. 

In conclusion, I beg to avow my decided opinion that 
the brown sugars of commerce (except the “ crystalline” 
varieties) are detrimental to the public health, and conse¬ 
quently that their sale (retail) should be prohibited alto¬ 
gether ; that certain varieties of unsound grain are also 
injurious, and should likewise be condemned ; and that 
vegetables of all kinds should be subject to a closer 
surveillance than at present, with the view of preventing 
the sale of decomposing or otherwise injurious specimens. 

I will not, Sir, occupy more of your space to-day in 
reply to the over-strained criticisms and puerile objections 
of your correspondent, as all attempts to mislead the 
public and persuade them that their food and drink is of 
the purest description imaginable, must inevitably, and of 
themselves fall to the ground—Experientiam docet. 

I am, &c. Wentworth L. Scott. 
Bayswater, London, W. 
P.S. The fact mentioned by Mr. Horsley, of the 

presence of copper in bread and flour at Cheltenham, is 
very interesting. Would he kindly furnish me with a 
few specimens, and any further particulars he might deem 
it advisable to afford ? I have myself detected copper in two 
instances only; but the grain in these cases had been 
affected with the “smut,” so I attributed the copper to the 
probable employment of “bluestone” while in the ear. 

Chemical Notices from Foreign Sources. 

I. MINERAL CHEMISTRY. 

Salts of HyjjonioMc Acid—The compounds of 
hyponiobic acid with bases are said by H. Rose (Bericht 
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der Akademie der Wissenschciftcn zu Berlin, i860, s. 710,) to 
share in general tlie properties of the salts of tantalic and 
niobic acids. The potash salt is soluble in an excess of 
the hydrate and carbonate of potash; and hence it is 
difficult to prepare the neutral salt" pure. When 
hyponiobic acid is fused with carbonate of potash, the 
latter loses just so much carbonic acid that the compound 
3KO + Nb2 03 is formed. The soda salt is the most im¬ 
portant of the compounds of hyponiobic acid, since it can 
be used in the preparation of all the insoluble salts. It is 
somewhat more soluble in water than the niobate and 
tantalate of soda, and can be obtained in larger and more 
perfect crystals than these salts. It can be prepared with 
5 or 7 atoms of water of crystallisation. Like the soda 
salts of niobic and tantalic acids, it is insoluble in a 
Solution of hydrate or carbonate of soda, except when the 
solutions are very dilute, in which case it quickly dissolves 
011 boiling. The niobates and tantalates do the same, so 
that the best way of separating these is to treat them with 
a solution of hydrate or carbonate of soda of a certain 
strength. At ico° C. the hyponiobate of soda loses the 
greater part of its water of crystallisation, and then is 
perfectly soluble in water, which essentially distinguishes 
it from the niobate, and particularly from the tantalate. 
When the neutral salt is heated it is changed into an acid 
salt and hydrate of soda, which can exchange its water 
for carbonic acid if the heating be carried on in an atmo¬ 
sphere of carbonate of ammonia. This breaking up of the 
hyponiobate takes place at a higher temperature than the 
similar breaking up of the niobate and tantalate of soda. 
The neutral hyponiobate of soda contains three times as 
much oxygen in the acid as in the soda; hence, the 
composition is Na0Nb303. A basic salt, or rather a 
compound of the acid salt with hydrate of soda, can be 
obtained, as well as an acid salt, both of which are partly 
soluble in water. They are made by fusing together 
hyponiobic acid and carbonate of soda. By fusing together 
hyponiobic acid and carbonate of soda until the mixture 
no longer loses weight, a salt is formed which has com¬ 
position 3Na0Nb203. By treating this with water, it is 
decomposed into a neutral salt, while two atoms of hydrate 
of soda are set free. 

A solution of the neutral hyponiobate of soda remains 
unchanged in the air, even on boiling. 

Neutral hyponiobates of the metals may be made by 
adding a solution of the soda salt to a solution of a neutral 
salt of the metals. The author has prepared hyponiobates 
of magnesia, silver, mercury, and copper, in all of which 
the oxygen in the acid is three times as much as that of 
the base. 

II. ORGANIC CHEMISTRY. 

for Oiolestferiij.—Hugo Sehift describes the 
following reaction of cholesterine (.Annalen d. Chem. und 
Pharm. Bel. cxv. s. 313). If cholesterin be moistened 
with hydrochloric or sulphuric acid containing per¬ 
chloride of iron, it becomes of a magnificent violet colour. 
A mixture of two or three volumes of concentrated 
hydrochloric or sulphuric acid and one of a dilute 
solution ot the perchloride Trill answer for the experiment, 
or even the ordinary commercial hydrochloric acid. A 
small-piece of cholesterin should be rubbed by means of 
a glass rod with a drop of the reagent, and the mixture 
then gently warmed. It first becomes of a reddish, which as 
the temperature rises changes to a blue violet, colour. 
A strong heat destroys the colour. When sulphuric 
acid is used the mixture must be warmed more cautiously. 
It first becomes carmine red, then violet, and at a high 
temperature is carbonised. Nitric and phosphoric with 
the perchloride of iron will not give the reaction. 

Metatmorpiiia.—-In an attempt to prepare morphia 
by Mohr’s method from the residue of tincture of opium 
Scharf, an apothecary at Munich, obtained some crystals 
whose solution in an acid gave no precipitate with 

ammonia. These crystals were further examined by 
Wittstein {Witt stein’s Viertel-jahrsscrift, Bd. ix. s. 481), 
who found them to be a salt of a new base -which he has 
named Meta-morphia. The hydrochlorate of this base is 
soluble at the ordinary temperature in twenty-five parts 
of water ; the solution is bitter and has a neutral reaction. 
It is less soluble in alcohol, and is insoluble in ether. 
Liquor ammonia dissolves it perfectly as do caustic 
potash and the carbonate. Perchloride of iron turns 
the aqueous solution blue; chloride of gold gives a 
reddish yellow, fiocculent precipitate with a strong 
aqueous Solution which disappears on the addition of mtich 
water : chloride of platinum gives a yellow precipitate 
wffiich re-dissolves in a dilute solution. Tannic acid 
produces a yellowish-white cloudiness. Strong sulphuric 
acid sets free hydrochloric acid from the salt without 
colouring it ; nitric acid dissolves the salt, giving a 
yellow solution. The analysis of the hydrochlorate 
shows it to contain 12-211 per cent, of HC1. The hydro- 
chlorate of morphia contains only 9-7, and the hydro- 
chlorate of codeia only 9'81, per cent, of acid. Prom 
the above analysis the author calculates the equivalent 
of the new alkaloid to — 3274. With the exception of 
pseudo-morphia, he says, (which shares many of the pro¬ 
perties of the new alkaloid) no opium alkaloid has so low an 
equivalent. The author prepared the pure base by treating 
the hydrochlorate with sulphate of silver, and digesting the 
solution so obtained with carbonate of baryta. It crys¬ 
tallised from an alcoholic solution in stellated flattened 
prisms, which had very little taste. The new base is 
almost insoluble in cold water, but more so in hot. 
Alcohol takes up more ; the solution has a weak alkaline 
re-action, and a very bitter taste. In ether it is almost 
insoluble. The caustic alkalies dissolve it. Strong 
sulphuric acid gives a brownish, and nitric acid a yellow 
colour with it. A strong solution of iodic acid added 
to the aqueous solution of the new base produces a 
yellowish colouration, and a strip of starch paper sus¬ 
pended in the mixture is turned violet. Perchloride of 
iron produces no change in the aqueous solution. Chloride 
of gold produces a yellowish cloudiness (not a blue colou 
as with the aqueous solution of morphia), which afterwards 
deposits as a brownish precipitate. Nitrate of silver gives a 
grayish-black cloudiness. The author gives no analysis 
of the base. 

LABGBATOBY MEMORANDA. 

©it tli® Action of Sotlimn on ©si of GFurpentine. 
—When sodium is brought into contact with the ordinary 
oil of turpentine of commerce, an active disengagement 
of gas is immediately produced, the action being con¬ 
tinued till the sodium has disappeared. If sufficient tur¬ 
pentine be used, two very different precipitates being at 
the same time thrown down, the one white and gelatinous, 
the other brown and inclining to red. 

The black precipitate frequently so envelopes the 
sodium as very much to retard the action ; but on 
stirring, the effervescence is continued as before ; if, 
however, very pure oil of turpentine be used, a much 
smaller quantity of the dark-coloured precipitate is 
formed, the white precipitate and the gas being produced 
as before. 

But if the turpentine be repeatedly distilled, at the 
same time preventing as much as possible all contact with 
the air, on introducing the sodium scarce any reaction 
takes place, its surface after a considerable time being 
only slightly covered with a brown film,—for which 
reason I attribute the action in the first place to 
the decomposition of the resinous matter held in 
solution by the oil of turpentine, after which the reaction 
appears to sustain itself. 
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When the reaction has ceased, and the liquid has been 
subjected to distillation (previously removing any pieces 
of sodium which may remain uncombined), desisting when 
coloured vapour passes over, two liquids will be found to 
have condensed in the receiver ; the lighter of the two at 
first turbid, but becoming clear in the course of a day or 
so, by depositing a small quantity of a white matter on 
the sides of the receiver, and having little or no action on 
sodium, the other is heavy, and collects in globules at the 
bottom, having the smell and taste of camphor. 

If the remains which are left in the retort after this dis¬ 
tillation be washed out with ether, the dark precipitate 
will be dissolved, forming a deep red solution, the other 
precipitate which appears to be insoluble, or nearly so, in 
ether, may be separated by pouring off the red solution 
and drying. 

But if the distillation be proceeded with after the 
coloured vapour begins to rise, a yellow oily matter will 
be obtained, a carbonaceous mass remaining behind, which 
if afterwards ignited in contact with the air, leaves 
caustic soda. 

On collecting and examining the gas I failed to detect 
either carbon or sodium, consequently it must be pure 
hydrogen. B. Piffaifd. 

MISCELLANEOUS. 

®ne Chemical Society.—Arrangements have been 
made at the Chemical Society for the delivery of the 
following Lectures:— 

March 21.—“On Thermodynamics in Relation to 
Chemical Affinity.” By A. W. Williamson, Ph. D., 
F.R.S. 

April 18.—“On the Application of Electricity to the 
Explosion of Gunpowder.” By E. A. Abel, Esq., E.R.S. 

May 16.—“ On the Colouring Matters Obtained from 
Coal-tar.” By W. H. Perkin, Esq., E.C.S. 

June 20.—“ On the Application of the Induction Coil 
to Steinheel’s Apparatus for Spectrum Analysis.” By 
H. E. Roscoe, Ph. D., E.C.S. 

The AAijalteratfioja of JFoocl Act.—The following 
memorandum on the above subject has been issued from 
the Sewers’ Office, Guildhall:—“Take Notice, that under 
the second section of this Act, the Commissioners of 
Sewers of the City of London, have appointed Dr. 
Letheby, of 41, Finsbury Square, as Analyst of all Articles 
of Food and Drink purchased within the City of London, 
and the liberties thereof. By the first section of the said 
Act, every person who shall sell any article of food or 
drink with which, to the knowledge of such person, any 
ingredient or material injurious to the health of persons 
eating or drinking such article has been mixed, and every 
person who shall sell as pure or unadulterated, any article 
of food or drink which is adulterated or not pure, shall 
for every such offence, on a summary conviction of the same, 
forfeit and pay a penalty not exceeding Five Pounds, 
together with such costs as to the convicting Justices shall 
seem reasonable. And if any person so convicted, shall 
afterwards commit the like offence, it shall be lawful for 
such Justices to cause such offender’s name, place of 
abode, and offence to be published at the expense of such 
offender, in such newspaper, or in such other manner as 
to such Justices shall seem desirable. By the fourth 
section of the Act it is provided that any purchaser of any 
article of food or drink within the City of London, or the 
liberties thereof, shall be entitled, upon payment 
to Dr. Letheby (the Analyst appointed under the 
Act), of the sum of Five Shillings, to have any 
such article analysed by him, and to receive from 
him a certificate of the result of his analysis, specifying 
whether in his opinion such article is adulterated, 

and also whether it is so adulterated as to be injurious to 
the health of persons eating or drinking the same, and 
such certificate duly signed by such Analyst, shall in the 
absence of any evidence to the contrary, be sufficient 
evidence before the Justices, or in any Court of Justice, of 
the matters therein certified, and the sum so directed to 
be paid for such certificate shall be deemed part of the 
costs. By the third section of the Act it is provided, that 
on the hearing of any complaint under this Act, the 
purchaser shall be bound to prove to the satisfaction of 
such Justices that the seller of the article of food or drink 
alleged to be adulterated, or his servants, had such notice 
of the intention of the purchaser to have such article 
analysed, and also such opportunity of accompanying the 
purchaser to Dr. Letheby, the Analyst appointed by this 
Act, as the Justices shall think reasonable, in order to 
secure such article from being tampered with by the 
purchaser. Arrangements have been made with Dr. 
Letheby, by which poor persons, whose circumstances do 
not allow them to pay the fee of five shillings, are at 
liberty to leave with him, at 41, Finsbury Square, any 
article of food or drink which they suspect to be adul¬ 
terated, with a statement in writing of their own name and 
address, as well as the name and address of the seller of 
the article. And, if in the opinion of the Analyst, the 
matter is deserving of inquiry, the analysis will be made, 
and the certificate funn^Led free of charge. By order of 
the Commissioners of Sewers of the City of London, 
Joseph Daw, Principal Clerk.” 

ANSWERS TO CORRESPONDENTS. 

*** All Editorial Communications are to be addressed to Mr. Crookes, 

and Advertisements and Business Communications to the Publishers, 

Griffin, Bohn & Co., at the Office, 10, Stationers’ Hall Court, 
London, E.C. 

J. Quintan.—No preface was issued for our Second Volume. We 
know nothing of the other journal mentioned. 

T. S. Beckett.—There is no foundation for the statement which has 
appeared in some papers, that silver has been recently produced 
artificially. The paragraph bears evidence of its absurdity on the 
face of it. 

E II.—You cannot do better than attend the College of Chemistry, 
in Oxford Street, for a term or two. Apply to the Secretary at the 
College, and you will learn all particulars as to fees, &c., which are 
very reasonable. 

S. B.—Soft soap is soap containing potash instead of soda. We 
presume this is what you mean. It can be liquified by the addition 
of a small quantity of water and heating. 

J. A. D.—We should never object to illustrate an article or letter if 
the subject were in our opinion of sufficient importance. 

B. P.—The article would have beeu inserted last week, but owing to 
press of matter at the last moment it was unavoidably postponed. 
Wo cannot undertake always to insert communications immediately 
after they are reeeived. 

Reginald R.—Wiutergreen-oil is salicylate of oxide of methyl, not, as 
you state, amyl. If you really wish to make it artificially, instead of 
obtaining it readymade by Nature, there would be no difficulty by 
following the ordinary plan for the preparation of the organic ethers. 
CEnanthic ether is obtained by distilling wine-lees; cenanthic acid 
may be prepared from it by decomposing the ether with potash, and 
distilling this salt with sulphuric acid. It is now generally considered 
to be identical with pelargonic acid. 

A Subscriber (Paisley).—Our Correspondent is informed that'we are 
not responsible for the terms used by the Patentees whose processes 
we quote. The provisional specification of the patent alluded to 
says, “Equivalent or other suitable proportions.” The final 
specification says, “Soluble prussian blue and carmine of indigo, 
when mixed in the proportion of their chemical equivalents, 
dissolve each other, and combine to form a new blue of definite 
composition.” The meaning is therefore sufficiently obvious. We 
regret that our correspondent should ask us “ What is the equivalent 
of carmine of indigo, and in what does the carmine of indigo differ 
from the ordinary indigo of commerce?” because it shows that he 
was more eager to find fault than to read the article. Foreseeing that 
.some of our readers would wish information upon those points, we 
were at especial pains to state the composition and formula of carmine 
of indigo in the very article alluded to. Does our correspondent at 
Paisley know how to ascertain the equivalent of a substance from its 
formula ? 
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THE ADULTERATION OF FOOD AND DRINK. 

(Continued from page 146.) 

Clause 4 enacts that in places where an Analyst has 
been appointed under this Act, the purchaser of any 
article of food or drink may take it to such Analyst, 
and, on payment of a fee ranging from two shillings 
and sixpence to half a guinea, require him to analyse 
it, and certify whether it is or is not adulterated, and, if 
adulterated, whether the foreign substance is injurious 
to health. This certificate, duly signed by the Analyst, 
“in the absence of any evidence to the contrary, shall 
be sufficient evidence before the Justices, or in any 
Court of Justice, of the matters therein certified, and 
the sum so directed to be paid for such certificate shall 
be deemed part of the costs.” 

We have heard of three instances of purchasers taking 
specimens of articles of food to be analysed. These 
were found to be adulterated ; but not a single instance 
have we k nown of any prosecution having been grounded 
upon thes certificate given. What the motive of the 
purchaser may have been is difficult to imagine, unless 
it were to use the' certificate for purposes of extortion. 
In these particular cases the names of the offending- 
parties were published in some of the newspapers, quite 
as a matter of chance, and because they were embodied 
in a report on other matters. The same publicity was 
like wise given to an analysis of a specimen of bread, 
w hich was found to be pure, the name and address of 
the baker being fully set forth. This may appear like 
impartial justice, but, in reality, it is not so. The public 
is benefited bv the exposure of roguery ; but to publish 
the name and address of a tradesman at whose shop 
a genuine article has been purchased is simply to give a 
man an opportunity of puffing his shop at a cheap rate 
by collusion with a friend, and possibly to use the 
services of a public official to aid him in imposing on 
the public. Of course we must assume that in these 
instances the purchaser -was actuated by honest inten¬ 
tions ; but we can say with confidence that, if the law 
remains unaltered, it will not be long before it is used 
for purposes never contemplated by those who made it. 
It is so utterly improbable that anybody will make a 
purchase for analysis with the intention of prosecuting 
in the event of its being found adulterated, especially 
while it is so uncertain if a conviction could be obtained 
unless he was prepared to prove that the vendor had 
himself adulterated it, that we shall pay little regard to 
the reports on the subject, though we anticipate that the 
next will contain a longer list of samples analysed and 
found pure than the last. This is another reason why 
our suggestion, that it should be left to the Analyst to 
direct the purchase of specimens for analysis, should be 
adopted. 

Clauses 5 and 6 give Justices the power of ordering 
specimens of food and drink to be analysed, and, if they 
think fit, at the expense of either the complainant or 
defendant. Any person convicted by the Justices to 

have the right of appeal to the next General or Quarter 
Sessions, on giving notice of his intention to do so 
within two days after conviction. 

The object of the first of these Clauses is, no doubt, to 
give the Justices the power of ordering a fresh analysis 
when they are not satisfied of the competency of the 
first Analyst, and to this there can be no objection; but 
we question whether any good can result from giving- 
tlie convicted person an appeal to Quarter Sessions. It 
seems to us that this cannot be necessary to prevent 
injustice, because the decision in the first instance will 
rest on a matter of fact, which no amount of arguing 
can alter ; and that the only effect is to place another 
obstacle to the action of the law by preventing a man 
who might be philanthropic enough to sacrifice his time 
and possibly his money for the sake of exposing a vendor 
of adulterated food, if he could see where the process 
would end, from entering upon a crusade which might 
involve him in still greater expense, loss of time, and 
vexation. It is natural enough that where the convicted 
retailer is conscious that he did not himself adulterate 
the article found impure that he should feel aggrieved at 
having to pay a fine; but, instead of appealing, let him 
have the right of suing the wholesale dealer in the 
County Court, as we have already suggested, and we 
venture to say that’the Justices at Quarter Sessions will 
be troubled with few appeals. 

The remainder of the Clauses refer to minor matters, 
connected wTith the working of the Act. They provide 
that persons convicted of selling adulterated patented 
articles may have a case stated for the opinion of a 
superior court; that the penalties inflicted shall be paid 
to certain local functionaries, to be applied to general 
purposes ; the interpretation of what is meant by articles 
of food or drink, and specifying the sources out of which 
the expenses shall be defrayed of carrying the law into 
operation. There is a special Clause, which states that 
the Act shall not affect the power of proceeding against 
offenders by indictment, or in any other way heretofore 
existing. Thus, the severest form of proceeding against 
adulterators is still retained, and it was by this means 
that a batch of bakers were punished so heavily a short 
time ago for having alum on their premises, which they 
mixed with the flour. 

There is another kind of fraud, which is not dealt with 
at all by this Act, but which we think ought certainly 
to be included in its provisions. If a man takes a 
quantity of horse-beans and converts them into flour, 
which he calls by some high-sounding name, of Latin or 
Greek derivation, to the full as unmeaning as that a 
potato salesman has painted over his shop, “ Patent 
gravity-selected potatoes,” and then vaunts his horse- 
bean flour as capable of curing almost every complaint 
to which human beings are liable, there is no law to 
prevent his doing so; nor, if he sold this at something 
like the market price of horse-beans, would any such law 
be required. But when this same person, taking advan¬ 
tage of the ignorance of the public of the real nature of 
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the article he vends under a magniloquent denomination, 
trades on that ignorance, and charges from ten to twenty 
times its real value, then we say that he is guilty of a 
downright fraud and ought to be punished. Substances 
of this kind are, undoubtedly, articles of food, and 
might surely form the subject of a Clause in an Act 
made expressly to protect our pockets as well as our 
digestions. If we remember rightly, the law of France 
punishes with great severity fraud of this kind, the 
amount of the fine being based on the extent to which 
the defendant profits by his fraud, and to the fine impri¬ 
sonment is not unfrequently added. 

Several months have now elapsed since the Act for 
Preventing the Adulteration of Articles of Food or 
Drink became law,—ample time, indeed, for it to have 
borne fruit if it had any vitality in it; yet it has 
remained, and still remains, almost a dead letter. 
Admitting that there are some trifling difficulties in the 
way of making it effective, we are quite sure that if it 
be really the desire of Parliament, as no doubt 
it is, to put an end to the system of adulterating 
articles of food and drink, which prevails to such an 
abominable extent, it will not hesitate to make such 
amendments in the law as will render it capable of 
effecting the object it has in view. As a preliminary 
to doing something, it would be well to know what has 
been done; and we would, therefore, suggest that some 
Member should move for a return of the number of 
Analysts who have been appointed, and of the number of 
convictions which have taken place under the Act. 

[Since the above was written, we happened to pass the 
shop of the individual whose bread was mentioned as 
pure in the report referred to in this article, and found 
the window half covered with huge placards, on which 
were inscribed an extract from that report, a copy of a 
certificate from another Chemist, and an address from 
the baker himself, announcing that he had entered into 
a bond of 50/. to sell nothing but the purest bread, and 
some further nonsense of the same sort. Can anyone 
doubt, after this, of the real value of the certificate 
obtained from the Analyst under the existing law ?] 

SCIENTIFIC AND ANALYTICAL 

CHEMISTRY. 

On the Microscopical and CJmi lico- Mic roscopical 
Characters of various Starches and Grain-meals, 
by John Horsley, F.C.S. 

In making the following microscopic observations, a 
quarter-inch lens, having an angular aperture of 750, 
should be used. 

All objects, immediately after being moistened on the 
slide with any chemical fluid, should be lightly covered 
with an over-glass and dexterously focussed, so as to 
obtain the entire view of the reaction which takes place. 

Wheat Flour, 

Under Water, appears to consist of large and small 
granules, chiefly of a flat, round character, with some¬ 
times faint markings, as of a central spot or hilum, but 
without concentric rings. 

Under Acid Hydrochloric, is rapidly dissolved, leaving 
only fibrous matter visible. 

Under Acid Sulphuric, is rapidlyr acted on, both starch 
and fibre, the latter becoming more or less discoloured, 
assuming, after a time, a deep-red tinge. 

Under Liq. Potassa DU. (1 pt. and 2 aq.), rapidly 

swells out, becoming more or less altered in form,—in 
fact, gelatinised, after a time. 

Under Liq. Ammon. F., no action is produced, but 
everything is rendered much more distinct than with 
pure water. 

Under Polariscope, polarises faintly. 

Wheat Starch. 
With the exception of the absence of discoloration 

by acid sulph., the effects of the other tests are precisely 
the same as with wheat flour. 

Potato Starch. 

Under Water the granules are found to vary in size 
and shape, some being small and circular, others large, 
sometimes of a protuberant, at others of a flat, ovate 
shape. The larger granules are easily recognised by the 
distinctness of their concentric rings or markings, 
together with the hilum, which is very prominent, 
sometimes existing as a mere spot in their narrowest 
end, and at others as a crack or fissure. 

Under Acid Hydrochloric, is rapidly dissolved, but if 
held up to the light, or looked down upon at an angle of 
450, looks as if pitted and gelatinised. 

Under Acid Sulphuric, a most beautiful reticulated 
appearance instantly takes place all over the granules, 
which resemble so many fir-cones, with serrated edges, 
which gradually soften down and become gelatinised. 

Under Liq. Potass. DU., is instantly dissolved and 
gelatinised, much quicker than any other kind of starch, 
forming a transparent jelly. 

Under Liq. Ammon. F., no action is produced, but 
the definition is greatly improved. 

Under Polariscope, polarises strongly, with long, 
black crosses. 

Maranta Starch (Arrowroot). 
Under Water.- — Under this head I include arrowroot 

from different localities ; for in their general character, 
under chemical re-agents, they are analogous, although 
there is some little variation in the form and size of the 
granules : for instance, those of St. Helena are pretty 
regular in size and of a protuberant, or round, ovoid 
shape ; whilst those of Australia and Africa, though 
similar, are somewhat larger, particularly the African, 
which is known by a peculiar roughened ring on the 
centre as though it were an attachment. The hilum in 
these kinds is situated for the most part in the centre, 
sometimes existing as a spot, at others as a slit or fissure. 
West Indian arrowroots also vary in size and shape of 
their granules, which are for the most part of an oblong 
ovate, sometimes protuberant, at others flat, having a 
hilum at the thicker end, the larger granules being- 
marked with concentric lines, of a less distinct character 
than are observable in potato starch. To notice the other 
kinds of Marantas would, perhaps, occupy too much 
space. 

Under Acid Hydrochloric, is rapidly dissolved, forming 
a smooth, transparent jelly. 

Under Acid Sulphuric, is very different in its action 
from that observed with potato starch, and, although 
apparently but slightly acted on (if entire or unbroken), 
yet retains its outward form, more or less for some time, 
becoming, however, gradually gelatinised. 

Under Liq. Potass. DU., the effect is very similar to 
potato starch, but not quite so rapid in its gelatinisation, 
although its form is instantly destroyed. 

Under Liq. Ammon. F., no reaction is produced, but 
definition is greatly improved. 

Under Polariscope, polarises well, but differently from 

potato starch. 
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Rice Starch. 
Under Water, the granules are small, and for the 

most part of an angular form, with central depressions 
and raised edges. 

Under Acid Hydrochloric, gelatinises slower than 
other starches. 

Under Acid Sulphuric, is rapidly acted on and re¬ 
solved into a transparent jelly. 

Under Liq. Potass. Dil., gelatinised slower than other 
starches, and is quite transparent. 

Under Liq. Amnion. F., no reaction is produced, hut 
definition is greatly improved. 

Under Polariscope, does not polarise. 

Sago Starch. 

Under Water, the granules are of an ovate shape, 
often truncated and mullar-like, many of the particles 
being more or less broken. Their external surface is 
somewhat irregular, the hilum appearing sometimes as 
a round spot, at others as a kind of slit or fissure, like 
that of a cross. The concentric rings or annuli are not 
very distinct. 

Under Acid Hydrochloric, is rapidly gelatinised. 
Under Acid Sulphuric, is vapidly acted on, with a 

degree of raggedness at the edges, becoming gelatinised. 
Under Liq. Potass. Dil., swells up immensely, but 

retains its form, and is quite opaque when opposed to 
the light. 

Under Liq. Ammon. F., no reaction is produced, but 
definition is greatly improved. 

Under Polariscope, polarises well. 

Tapioca Starch. 

Under Water, the granules are for the most part of a 
broken and irregular appearance, but in their entire 
state are either circular or mullar-shaped, according to 
their position. The hilum is surrounded by concentric 
rings and fissures or cracks of a star-like form. 

TJndcr Acid Hydrochloric, is gelatinised even still 
more rapidly than sago. 

Under Acid, Sulphuric, is rapidly acted on, with a 
somewhat similar reticulation as noted under potato 
starch, and gradually softening down into a jelly. 

Under Liq. Potass. Dil., is readily dissolved, forming 
a transparent jelly, but not so soon as potato starch or 
arrowroot*. 

Under Liq. Ammon. F., unlike the other kinds of 
starch noticed, it is rapidly acted on by this re-agent, 
and passes into a gelatinous state. 

Under Polariscope, polarises, but less so than sago 
starch. 

Canna Starch (Tous les Mois). 

Under Water, this kind is easily recognised by their 
size, being the largest granules known. Their form is 
somewhat of a protuberant or oblong ovoid, having a 
well-marked circular hilum at the narrow end, with 
well-defined concentric lines or annuli, and a very 
satiny appearance. 

Under Acid Hydrochloric, is rapidly dissolved, and 
runs to a fluid state. 

Under Acid Sulphuric, is acted on in a similar 
manner as potato starch, but does not wholly gelatinise, 
as a residue is left. 

Under Liq. Potass. Dil., is readily dissolved, forming 
a transparent jelly. 

Under Liq. Ammon. F., no reaction is produced, but 
is greatly defined. 

Under Polariscope, polarises like potato starch, but 
not so strongly. 

According to this Table it would appear that the 
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various starches enumerated have each some separate 
and peculiar re-agent by which they may be readity 
distinguished from each other, e. y. :— 

Tapioca is readily distinguished from other starches 
by the action of ammonia, in which the others are 
unaffected. With that exception, I recommend ammonia 
as the best medium of observation, affording as it does 
such clearer definition. 

Wheat Starch by liq. potass, dil., from the length of 
time which it continues more or less recognisable under 
its action, whilst potato, Maranta, and Canna starch 
disappear almost instantly. 

Sayo Meal is readily distinguished from ground 
tapioca by its action with liq. potass, dil. Again, 
tapioca is readily distinguished from sago by the action 
of sulphuric acid, to be presently noticed. 

Potato Starch possesses in sulphuric acid a remark¬ 
able test by the beautiful reticulation mentioned. Two 
other starches, however, viz., Canna starch and tapioca, 
are more or less similarly acted on, but the forms of 
each, as well as other tests, render their distinction easy. 

Maranta Starch, again, possesses a special test in 
sulphuric acid, from its apparent resistance of action, 
whilst all other starches more or less rapidly lose their 
form and become gelatinised. 

In mentioning the action of sulphuric acid on starches, 
it is worthy of note that if the acid be diluted with two 
parts of water and allowed to cool before using,—say, 
for instance, you are operating on Maranta or potato 
starch,—that the weaker acid rapidly finds its way into 
the granules through the hilum, and, as soon as all air- 
bubbles are expelled, the inner walls begin to give way 
and the globules suddenly disappear. 

(To be continued.) 

TECHNICAL CHEMISTRY. 

On the Combustion of Wet Fuel in Furnaces, by 
B. Silliman, Jun., Prof. Gen. and App. Cltem. in 
Yale Colleye. 

(Continued from page 153.) 

“ When the operation is fairly commenced if the water 
in the wet charge amounts to say fifty per cent, by weight 
of the fuel, the dampers of the fire chaniber should be 
nearly or quite closed to exclude the air ; vapour from 
the wet charge will then descend through the corruga¬ 
tions and otherwise into the fire chambers and support 
the combustion therein, Avhile other portions of the 
vapour will enter the mixing chamber and complete the 
combustion there. If the fuel, however, contains much 
smaller quantities of water, more air in proportion should 
be admitted at the damper, the object being to admit no 
more air than will supply the deficiency of the vapour. 

“ Little if any of the boiler should extend over the 
mixing chamber. If any considerable portion of the 
mixing chamber is covered by the boiler its cooling in¬ 
fluence will prevent the decomposition of the vapour and 
defeat the object of my invention. Great care should be 
observed in giving proper dimensions to the mixing cham¬ 
ber, for the perfection of the combustion and the 
efficiency of the furnace depend greatly upon it. The 
principal object of this chamber is to give the combustible 
carbonaceous gases from the fire, and the aqueous gases 
from the mass of wet fuel an opportunity of mingling 
together in such a manner and under such circumstances 
that the' aqueous vapour will be decomposed by the car¬ 
bonaceous gases, and its oxygen given out to complete 
the combustion of the carbon, without the introduction of 
air into the mixing chamber, thus saving the caloric pre- 



1.64 f Chemical News, 

l March 16, 1861. 
On the Alloys of 

viously communicated to the wet charge, while drying it 
and charring its lower portions, and avoiding the cooling 
influences of cold air. This can take place effectually 
only in the presence of a high degree of heat and in the 
ahsense of a supply of free oxygen. If this chamber be 
too small to receive these gases as fast as the furnace is 
able to produce them the operation will of course be 
choked and impeded. If the chamber is larger than can 
be kept densely filled with these gases, of course atmo¬ 
spheric air will be found there at the commencement, and 
will continue to find its way into the chamber, and while 
atmospheric air is present the carbonaceous gases will 
take their oxygen from that source principally instead of 
decomposing the steam, and the heat in the chamber will 
be much diminished and the large quantity of nitrogen (f) 
contained in the air, which is neither a combustible nor a 
supporter of combustion, will at once greatly increase the 
volume of gases to be sent forward to the stack and pro- 
portionably. decrease its temperature ; and when the 
chamber becomes very large the cooling influences become 
so great that combustion will immediately cease, and 
smoke mingled with steam oxygen and nitrogen, will go 
forward, thus wasting the fuel and imparting only a faint 
degree of heat to the boiler. 

“ I have therefore fixed the size of the mixing chamber 
by many careful experiments— and that given above will 
produce the desired effect with wet bagasse. For dryer 
fuels furnishing less vapour, the mixing chamber should 
be proportionably increased in size to supply the defi¬ 
ciency with air and to effect complete combustion. Rules 
more precise would be inconsistent with the nature of the 
subject. 

“ A large and hot fire should always be preserved in 
the fire chamber below the grate, and directly under the 
charge of wet fuel, for the purpose of driving the vapour 
out of it and charring its lower portion—and the grate is 
left much more open than in furnaces for burning dry fuel 
of the same size, for the purpose of allowing the charred 
portions of the wet charge to fall through to supply fuel 
for this fire as fast as it becomes fit for that purpose, 
thus consuming the mass with little or no expenditure of 
other fuel. 

,c What I claim as my improvement in furnaces for 
burning bagasse and other fuels too wet to be conveniently 
burned in the usual way and well known ways is :— 

!t First, the combination of two chambers, the one 
above the other, and separated by a grate, the lower one 
for the combustion of any known dry carbonaceous fuel, 
and the upper, one in immediate proximity therewith to 
receive heat therefrom for heating and drying the charge 
of wet fuel, with a mixing chamber, into which both con¬ 
tinuously and simultaneously discharge their gases before 
reaching the thing to be heated, for mingling and mutual 
combustion. 

“I also claim in combination with said fire chamber 
and wet fuel chamber or drying chamber making the grate 
upon which the wet charge rests sufficiently open to allow 
the lower portion of the wet charge as it becomes dried 
and charred to fall through into the fire chamber and keep 
a hot fire therein, supplying the place of other dry fuel, 
wdiile the uncharred portions of the wet fuel is properly 
supported by the grate till dried as described. 

“ I also claim placing the mixing chamber of combus¬ 
tion in substantially the same position described relatively 
to the fire, and the wret charge, so that the products of 
combustion from the dry fuel may pass along the lower 
part of the wet charge, drying and charring it on their 
way to the mixing chamber, and reach it without being in 
any considerable degree obstructed or cooled by the wet 
charge. 

“ I wish it distinctly understood that I make no claim 
to any of the parts or combination above specified except 
in their application to the preparation and combustion of 
wet fuels. 

Copper and Zinc. 

It will be observed that ni this mode of combustion 
the wet fuel is subject to a constant process of distilla¬ 
tion by the fire in the ash-pit. The products of this 
distillation re-act on each other in the mixing-chamber 
in the manner already described, while, at the same 
time, a portion of watery vapour is decomposed in the 
ash-pit. 

Theoretically, no more heat can be generated in this 
mode of combustion than is consumed in the transforma¬ 
tion of water into steam and the conversion of fixed into 
volatile products. But it is by no means a matter of 
indifference whether the oxygen requisite for complete 
combustion is drawn from the atmosphere or is derived 
from the decomposition of water by carbon and its oxide. 
In the former case, not only is there a great loss of heat 
carried away by the inefficient nitrogen of the air, but 
the diluted oxygen can never produce so intense a heat 
with the carbon as is the result of the reaction of the 
nascent oxygen with that element. Although Mr. 
Thompson was no chemist, he did not fail, with his 
natural acumen, to perceive this advantage, and in his 
earliest patent he remarks :— 

“ After ample experiments, I have discovered that any 
results that can be produced by the use of dry fuel are 
inferior to those obtained from my process, in proportion 
to the quantity used, and that results like mine can only 
be obtained by the use of wet fuel * * * * fed 
into an intensely-heated chamber : under such circum¬ 
stances the water in the fuel, in presence of the carbo¬ 
naceous substances in the furnace, will be decomposed, 
giving its oxygen to the carbonaceous matter, dispensing 
with a draught and its cooling and wasteful influence, and 
rendering the combustion so perfect that no smoke is 
visible.” 

Although this mode of combustion of wet fuel is now 
in use on many sugar plantations in Louisiana, and in 
some tanneries of Pennsylvania and New York, no 
notice of it has, so far as I am aware, appeared in the 
scientific Journals. I am not without personal experi¬ 
ence of its operation on a large scale, having, in 1857, 
enjoyed the opportunity of studying carefully the 
management of one of Thompson’s furnaces, in three 
compartments, built for the- combustion of wet peat. 
That fuel contained over 75 per cent, of its whole weight 
of water and was too wet for the best results. But with 
the use of one-fourth part of dry wood, even this 
extremely wet and otherwise valueless fuel was rendered 
efficient, three cords (of 128 cubic feet) of wet peat and 
one cord of dry wood doing the work of four cords of 
dry wood in driving a steam-boiler. 

On the Alloys of Copper and Zinc, 

by Frank H. Stoker. 

(1Continued from page 151.) 

The most contradictory statements have been made by 
different observers in regard to variations of colour among 
the alloys of copper and zinc. In the specimens which 
I have myself prepared, no abrupt change or peculiar 
modification of the true colour is to be perceived, 
although some very striking superficial characters 
present themselves. Starting from the red of pure 
copper, the colour of the alloys is less red and more 
yellow in proportion as they contain more zinc, until an 
alloy containing 75 or 80 per cent, of copper is reached, 
the colour of which is almost pure yellow; beyond this 
point, as the proportion of zinc contained in them is 
increased, the alloys become less yellow, with, perhaps, 
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a tinge of green, and more white continually, and this 
by the most gradual stages, until the well-known white 
alloys are reached. These remarks refer to the colour 
of polished surfaces, as obtained by the use of a fine 
file. Each of the alloys enumerated in the list having 
been carefully compared with the chromatic scales of 
Digeon.1 

In several of the alloys, especially in those containing 
about equal parts of copper and zinc, a beautiful yellow, 
or sometimes gray iridescent film forms upon the surface 
of the metal during the process of cooling. On frac¬ 
turing it, moreover, the fibres of which the mass is 
formed present the same yellowish or grayish iridescence. 
This is removed at once by filing, when the true colour 
of the alloy is made manifest, as has already becu 
observed by Guettier2 in regard to hard solder. V/itli 
the exception of Guettier, most modern observers have 
described this alloy, prepared by fusing together 50 parts 
of copper with 50 of zinc, as being of a deep yellow 
colour; while Karsten3 states that it is considerably 
darker and redder than ordinary brass.4 They have, 
evidently all been misled by the superficial coating just 
described, the colour of which is completely analogous 
to that which occurs upon the crystals of metallic 
bismuth, now so often to be found in chemical cabinets, 
or by the colour of an almost equally superficial layer of 
yellow alloy, which forms upon those parts of the ingot 
which are suddenly cooled. To these changes, produced 
by “ tempering,” I shall presently again allude. That 
the surface colour is most probably mainly due to oxida¬ 
tion, however, -would appear from the fact that not only 
has the brilliant yellow coating of my . specimens of 
braziers’ solder, and of other iridescent alloys, not been 
dimmed by exposure during several months in a damp 
cellar, where ordinary polished brass soon, became tar¬ 
nished, but- in several instances in which it had been 
removed by filing, a somewhat similar yellow coat has 
re-appeared after exposure to moist air. Although this 
iridescence is very strongly marked in the alloy known 
as braziers’ solder, yet an instance perhaps still more 
striking presented itself in the alloy containing 41-48 
per cent, of copper. Being very brittle, a specimen of 
this alloy was accidentally broken into several fragments 
before it had become thoroughly cold, v,7hen a beautiful, 
glittering, iridescent film, of a light-yellow colour, at 
once formed upon its surface. As the alloy was very 
compact and fine-grained, it could at first sight hardly 
be believed that the colouration was only superficial; 
but on breaking the mass after it had become cold, its 
true colour was found to be a very light gray,—indeed, 
almost white,—as was also proved by filing off a portion 
of the yellow film. The ingot obtained from the liquid 
portion of this alloy, having been suddenly cooled, was 
nearly white, and presented no appearance of iridesence. 
Upon its under surface, however, which had been 
instantly solidified by contact with the cold stone upon 
which it was poured, a thin layer of yellow, malleable, 

1 “ Cercles Chromatiques de M. I1.. Chevroul, reproduits au Moyen 
do la Cbromocalcograpliie,” par R. H. Pigeon. Paris: 1855. Chez 
Pigeon, Rue Galande, No. 65. 

2 Loc. cit., s. 207. 

3 Loc. cit., s. 394. 

* When a piece of solder is heated gradually, it assumes at first a 
light-red colour, which subsequently passes to violet, or even to blue 
violet; a beautiful play of colours, alternating between green, yellow, 
and violet succeeds, as the temperature becomes more elevated, until 
at length, after the lapse of some time the specimen becomes tar¬ 
nished with a thick, dull coating of oxide. Since in the founderies 
where it is prepared this alloy is often taken directly from the ingot- 
rnoulds and pounded to powder without having first been allowed to 
cool, the observation of Karsten admits of ready explanation. 
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tempered alloy was found. In another instance, the 
ingot obtained from a white alloy containing about 30 
per cent, of copper having been broken while still warm, 
the fractured surface instantly assumed a permanent 
bright blue-violet colour. Indeed, it would appear as if, 
by properly regulating the process of cooling, a series of 
colours as varied as those assumed by steel, according 
to the different degrees of heat at which it is tempered, 
might be obtained. Alloys containing about 45 per 
cent, of copper exhibit a dull-gray colouration on 
fracture, which, combined with their other physical 
properties, often causes them, when unpolished, to 
resemble, as was remarked by Karsten,5 metallic sulphides 
far more than metals. 

Although the iridescence which I have described is 
perhaps seen to best advantage in the alloy from equal 
parts of copper and zinc, and may perhaps be pro¬ 
duced most readily upon it and the neighbouring 
alloys of a fibrous texture, it is by no means confined to 
these. I have noticed beautiful yellow coatings upon 
alloys containing 60, 53, and particularly on the one of 
90-77 per cent, of copper. It may probably occur upon 
any of the yellow alloys, and is, doubtless, produced at 
will upon some of them by manufacturers of ornamental 
brass castings. 

In this connection it may be mentioned that the colour 
of the oxidized surface of the thin sheets of alloy 
obtained by pouring upon stone varies from a grayish' 
black, tinged with blue, in the specimens containing 
about 9.0 per cent, of copper, to a dirty, dark, yellowish- 
green, as in the alloy of 65 per cent, of copper ; and 
from a dull lead colour (alloy of 38-5 per cent, of copper) 
nearly to white, in the alloys rich in zinc.6 

Marked changes, not only of colour, but also in other 
of the physical properties of some of these alloys, may 
be produced by varying the conditions in which they 
pass from the liquid to the solid state. These changes 
are very peculiar, and are evidently of great importance, 
not only in their practical bearing, but also from afford¬ 
ing another instance of the phenomena of “ tempering,” 
which may possibly be of consequence in the study of 
this most difficult subject. 

In preparing the white alloys containing less than 45 
per cent, of zinc, I have frequently observed unon the 
under surface of the sheet obtained by pouring off the 
liquid alloy, a thin layer of a soft, tenacious, malleable 
alloy, of a yellow colour. The formation of this sin¬ 
gular sheet was at first attributed to eliquation ; but as 
it was difficult to conceive that an alloy apparently 
richer in copper should remain at the surface of the 
melted mass in the crucible,—which must have beeu 
the case in order that it should form the bottom of the 
ingot,—it was thought possible that volatilisation of the 
zinc might have increased the proportion of copper at 
the surface'of the melted alloy. In order to decide this 
question, a new series of alloys was prepared, extending 

5 Loc. cit., s. 396. 

e Observations upon the colour of the alloys of copper and zinc 
which accord very nearly with my own are those of Guetter (Dingier's 
Polytecli. Journ. (cxiv., 204, from the Moniteur Industrie!, 1848), and 
of Lewis (Chemical Works of C. Naumann, Abridged and Methodised, 
with Additions, by W. Lewis, London, 1759, p. 65), who long ago 
wrote:—“The proportion of calamine and the increase which the 
copper receives from it are different in different works; hence the 
deeper or paler colour of brass. I have observed in a large set of 
experiments on this subject that a little of the calamine—that is, of 
the zinc contained in calamine—dilutes the colour of the copper and 
renders it pale ; that when the copper has imbibed about one-twelfth 
its own weight, the colour inclines to yellow ; that the yellowness 
increases more and more till the proportion comes almost to one-half; 
that on further augmenting the calamine, the brass becomes paler and 
paler, and at last white.” 
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from the one obtained by melting together 40 parts of 
copper plus 60 parts of zinc, to the mixture of 56 parts 
of copper and 44 parts of zinc, each alloy being made 
from a mixture containing 1 per cent, more copper than 
that used in preparing the preceding. After thorough 
stirring, the alloys were cast into ingots of about five 
pounds’ weight. In the first four of these alloys—from 
40 to 44 per cent, of copper—the yellow film was very 
clearly defined on the three sides of the ingot which had 
come in contact with the metal of the mould, while on 
the upper surface of the ingot, which had cooled in 
contact with the air, no trace of it could be detected. 
This yellow film is usually of extreme tenuity, hardly 
exceeding one-sixteenth of an inch in thickness in any 
of the instances which I have observed. It is, however, 
so very clearly defined in the white alloys containing 
40 to 45 per cent, of copper, being readily bent, cut, or 
filed, while the remainder of the alloy is exceedingly 
hard and brittle, that no question as to its identity can 
possibly be entertained. In the alloys containing more 
than 50 per cent, of copper, which are naturally of a 
yellow colour, it is not so easy to detect a similar film. 
In the series of ingots just mentioned it could, never¬ 
theless, be traced as far up as the alloy prepared from 
54 parts of copper plus 4^ parts of zinc. 

An experiment made in order to ascertain whether 
this soft modification of the alleys could be obtained at 
will, afforded no positive result. An alloy of 42 parts 
of copper plus 58 parts of zinc being prepared, a portion 
of it vTas poured by small drops into a large mass of 
cold water. The surfaces of many of the granules thus 
obtained were covered with a yellow film, and this was 
especially true of the smallest pieces; but the film was 
exceedingly thin, and the interior of the granules con¬ 
sisted entirely of brittle white alloy. Other portions 
were thrown out upon cold iron plates, so as to form 
very thin sheets. A thin, yellow film occurred, it is 
true, upon the inferior surfaces of these sheets, but above 
it the alloy was white and brittle. Another portion of 
the melted alloy was cast in an iron ingot-mould, which 
had previously been heated “ black-hot.” The yellow 
film was still formed where the alloy came in contact 
with the ingot-mould; it was, however, exceedingly 
thin. On pouring some of the remaining alloy into a 
cold iron mould, a yellow film, of the.usual thickness, 
was obtained. 

Although the phenomena of tempering exhibited by 
these alloys are more readily perceived among those 
the normal colour of which is white, it is highly probable 
that all the alloys are liable to have their physical pro- 
perties influenced to a greater or less extent from this 
cause. This would appear, not only from the evident 
analogy of these phenomena with those which are known 
to occur with alloys of copper and tin but Dussaussoys 
has already shown that ordinary brass,—copper 65 to 
70 per cent, plus zinc 30 to 35 per cent.,—is rendered 
softer, less tenacious, and less dense by tempering it,— a 
fact which Mallei7 8 9 has very property urged in explana¬ 
tion of the differences between several of the specific 
gravities of alloys of copper and zinc observed by 
himself, and the numbers which had been previouslv 
obtained by other experimenters. I would here suggest 
that it explains equally well-the very great variations 

7 Vide cl’Arcet, in “ Dictionnaire de VIndustrie Manufactprricre, <£c., 
x. 500, Art. “Tam-tam” (Paris: Baillierc, 1841); also Ann. C'h. ct 
Phys. (2), liv. 331. See also Dussaussoy, Ann. Ch. et Phys. (2), v. 225, 

8 Loc. cit., p. 226, et Tableau, No. 5. 

9 Loc. cit., p. 264. 

among the specific gravities of the different alloys studied 
by Mallet himself.10 It is also the most probable explana¬ 
tion of the alloys of abnormal colour w'hich he has 
described. I should observe in this connection, that in 
the alloys of light-yellow colour the yellow appears to 
be made much deeper when the alloy is strongly com¬ 
pressed, as when cut with a cold-chisel or hammered. I 
may also incidentally mention, that in the series of alloys 
which I have prepared a constantly-increased degree of 
hardness has been observed, in proportion to the amount 
of zinc contained in the alloy,—at least, as far as the 
brittle, white alloys which are so hard that an ordinary 
file makes little or no impression upon them,11—a result 
which agrees with those of Karsten,12 of Mallet,13 and of 
Guetticr.14 Calvert and Johnson15 have recently 
attempted to express these differences numerically. The 
alloy containing 54 per cent, of copper, which is still so 
tenacious that small bits cannot readily be broken from 
it, was found to be exceedingly difficult to cut with a 
cold-chisel; for, though still so soft that it could be filed 
without any very great trouble, it destroyed at once the 
edges of cutting- instruments, though the latter were 
well tempered. This peculiarity appears to be con¬ 
nected with the fibrous structure of the alloy. 

PROCEEDINGS OP SOCIETIES. 

ROYAL INSTITUTION OF GREAT BRITAIN. 

A Course of Ten Lectures on Inorganic Chemistry, by Dr. 
Edward Fuankland, F.R.S., Lecturer on Chemistry at 
St. Bartholomew*s Hospital. 

Lecture IY. 

Synthesis and Decomposition of Water—Oxy-water—Ozone— 

Solution— Crystallisation. 

At the close of the last Lecture I endeavoured to show 
you that when hydrogen unites with oxygen under ordi¬ 
nary circumstances, that is when we ignite hydrogen 
and allow it to burn either in contact with atmospheric 
air, or even in contact with pure oxygen, that water, and 
water alone, is the result. I want, however, to prove 
a little more strictly the composition of water, as regards 
the two elements that form it, and the proportions in 
which those two elements unite. Before doing so, 
however, alloAv me to remark that water is not the 
only compound of hydrogen and oxygen with which we 
are acquainted. It is the only one which this element 
produces directly ; but there are conditions under which 
the two elements can be made to combine in other pro • 
portions, and then in addition to this compound called 
Water, which consists, you will recollect, of one equi 

10 I have found it impossible to construct a curve of any regularity 
from the observations of this chemist, although it is tolerably clear 
that the greatest condensation is at a point somewhere below the 
alloy composed of equal equivalents of copper and zinc, and that 
between this point and pure copper the specific gravity gradually 
increases with some degree of regularity in proportion as the amount 
of copper increases. Among the-observed specific gravities of the 
white alloys rich in zinc, there is no regularity whatsoever. The 
determinations of Mallet are, nevertheless, unquestionably the best, 
which have ever been made ; possibly they are the best which could 
be made in any case. At all events, few chemists are in the position 
to improve upon the method of preparing alloys which was employed 
by this distinguished observer. 

31 From this category the alloys modified by tempering must, of 
course, be excepted. 

32 Loc. cit., s. 393. 

33 Loc. cit,, p.307; also “Gmelin’s Handbook” (Cavendish Soc. 
Edition), v. 479. 

31 Loc. cit., passim. 

35 Loc. cit., p. 199. 
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valent of each element, Ave get another compound 
which consists of double the amount of oxygen which is 
contained in water. Here we have the composition of 
watpr [representing the elements by the cubical blocks, as 
in previous Lectures] consisting of one atom of each body ; 
and that [adding a block for oxygen] is the second 
body that is formed—the so-called “qxy-water” or 
binoxide of hydrogen, which contains, as I have said, 
double the amount of oxygen. Under favourable cir¬ 
cumstances we can cause hydrogen to combine with a 
third equivalent of oxygen producing a teroxide which 
has been called ozone. There is, however, some doubt 
about the identity of this compound with ozone; but we 
have independent theoretical evidence that this body, the 
teroxide of hydrogen, does exist. 

We will confine our attention to-day to the examina¬ 
tion of the simplest combination of oxygen and hydrogen— 
liquid water. You will recollect that we collected in this 
apparatus the gases of which water is composed. We 
tore asunder, by means of the electric force, the two 
constituents of the water contained in this vessel, and we 
collected them in the two vessels placed over the poles of 
the decomposing cell. We will now examine the proper 
ties of these gases. You will notice that one of these 
tubes is entirely filled. Let us try first the properties of 
that gas contained in this tube entirely filled. [A light 
was applied to the end of the tube and the gas burned.] 
You see we have obviously here our old friend, hydro¬ 
gen—inflammable, incapable of supporting combustion, 
but burning at the mouth of the A’essel. The jar is 
inverted; and by the great levity of the gas it remains in 
the vessel for a considerable time. There can be no doubt 
that this is hydrogen. Now, let us try Avhat kind of gas 
Ave haAre in the other tube in which Ave haA’e been collect¬ 
ing. I believe Ave shall find this to be oxygen ; xve Avill, 
therefore, apply the proper test at once, namely, an 
extinguished piece of Avood, which [lowering it into the 
jar] you see is at once ignited Avhen it goes into the 
vessel, proving that Ave have free oxygen there present. 
This, therefore, is Avhat avc may term the analytical proof 
of the composition of Avater. We liaA'e taken it asunder 
and find that Ave get these two elements, oxygen and 
hydrogen, and that the hydrogen exists in the water in 
double the volume that oxygen exists, there being tAvo 
volumes of hydrogen and one of oxygen ; and inasmuch 
as that hydrogen is sixteen times lighter than oxygen, it 
folloAA’s as a matter of course that there must be eight 
parts by weight of oxygen to one of hydrogen. This 
[referring to the tube of hydrogen OA’er the decomposing 
apparatus] weighs only one-eighth as much as the smaller 
quantity of oxygen we have collected in the other tube. 
By volume. Ave have tAvice as much hydrogen as oxygen ; 
by weight Ave have eight parts of oxygen to one of 
hydrogen. 

In addition to this analytical proof of the compo¬ 
sition of Avater I Avant to give you the synthetical proof of 
the same thing. We Aviil analyse the water by means 
of the electric current as Ave have done before ; but Ave 
have an arrangement here by means of Avhich Ave can 
collect both gases together as they are given off from these 
poles. We can collect them in this receiver. A certain 
quantity has been collected before the Lecture, in order to 
save time, and now we are collecting a larger quantity 
merely to show the manner in which the experiment is 
made. Here I have a A’ery strong glass vessel in which it 
is possible to ignite these gases without the slightest risk 
of the fracture of the vessel. We are pumping out all 
the atmospheric air Avhich it contains, and then Ave are 
going to screrv it on to this receiver, when by simply 
opening the stop-cock and connecting the vacuum with 
the jar in which the gases are collected they rush into the 
vacuum and Ave thus fill, the strong jar Avith the gases. 
At the end of this jar Ave have platinum wires so 
arranged that an electric spark will be made to pass 
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through the mixed gases, and it will infallibly explode 
them. I had better, perhaps, shotv you more clearly before 
I screw it on to the stand that this Aressel is perfectly dry 
and transparent. The quantity of Avater Ave shall produce 
Avill be A’ery minute. When you consider the enormous 
volume of these gases Ave get a very small quantity of 
water by combining them ; yet I expect from once filling 
this Aressel avb shall get sufficient to enable us to perceive, 
at all events, the dew upon the interior of the vessel,— 
perhaps not so much quite as to enable us to distinguish 
distinct drops, but I think you Avill notice that the trans¬ 
parency of the vessel is very materially diminished after 
we have exploded this gas. We have here an arrange¬ 
ment by Avhich a spark may be passed. You will see a 
bright flash pass through that jar when the explosion takes 
place, due to the combination of two gases. [The electric 
spark Avas then passed through the mixed gases.] There, 
they have combined, and now let us examine our A’essel. 
You see there is no doubt Avhatever that water has been 
formed—there are, in fact, numerous little drops of Avater 
upon jt; and the opalescent appearance of the vressel will 
be visible to all in the theatre. This, then, gives us the 
synthetical proof of the composition of Avater, for if Ave mix 
the gases together and then explode them in this Avay, Ave 
have virtually a vacuum produced in the A'essel. No 
gaseous matter exists there, and the compound which is 
formed is absolutely pure water. 

Water possesses a great many important properties in 
all three states of aggregation. We are acquainted with 

Jihis chemical compound in the solid condition in the form 
of snoAv and ice, in the liquid condition, and also in the 
gaseous condition in the form of steam. In all these three 
states it possesses great interest for us, but in the solid and 
gaseous conditions it is almost entirely devoid of any 
chemical interest, and I shall therefore pass over those 

’ forms. We must, howeArer, examine some of the pro¬ 
perties of liquid Avater, because this serAres not only to 
assist the action of the chemical force itself, but Avater is 
a liquid which enters very frequently into chemical 
combinations, and it is quite necessary Ave should under¬ 
stand some of its general properties at the outset of our 
chemical investigations. 

We have already seen that water is transparent, 
inodorous, and tasteless, but that it is not absolutely 
colourless : Ave haArn ‘seen that it possesses a bluish-green 
colour, Avhich first comes out ’when Ave look through a 
considerable stratum of it. Water is also very incom¬ 
pressible. This is not exactly a peculiarity of water, for 
all liquids possess this property to a very great extent. 
For a long time it Avas imagined that water could not be 
compressed at all, no matter Avhat amount of force was 
applied to it; but it has since been sho\A’n that it is com¬ 
pressible to some extent. The experiment is exceedingly 
difficult to make ; and it is still more difficult to demon¬ 
strate this compressibility. In the first place the experi¬ 
menters enclosed the Avater in a metallic globe, and 
succeeded in squeezing it in a little ; but then came the 
question Avhether in squeezing it in in one part it was ex¬ 
panded in another ? but, even if it were granted that no 
expansion took place at the equator through the pressure 
at the poles, still the water might make its Avay out through 
the pores of the vessel. We are indebted to Oersted for the 
first demonstration of the compressibility of water ; and 
the apparatus Avhich he designed is one Avhich I haAre here, 
and Avhich I must explain to you in as few Avords as 
possible. It vvas an application of pressure to the external 
as well as the internal surfaces of the vessel containing 
the Avater, so that there should be no question as to the 
escape of the fluid or the expansion of the containing 
vessel. Oersted’s apparatus consists of a very strong glass 
cylinder, Avhich must necessarily be of small diameter to 
enable it to resist the great pressure. It is closed at both 
ends by ground-iron plates screwed together by rods and 
nuts. This cylinder is filled with .water, and it is fitted 
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at the upper part with a little forcing pump, "by means of 
which water from this reservoir can be forced into the 
cylinder which contains the vessel in which the compres¬ 
sion of the water takes place. You cannot see it because 
it is turned away; but even if it were turned towards 
you it would not be visible to those at a distance. I will, 
however, project an image of it upon the screen; but 
before doing so, let me direct your attention to the 
apparatus in the interior of that cylinder. This [ex¬ 
plaining from the diagram] is a thin glass bulb, or 
cylinder if you please, terminated here by a capillary tube, 
which tube is again re-curved upwards, and terminates 
in a smaller cistern open at its extremity. This cistern is 
tilled with mercury to the entire exclusion of air, and the 
quantity of water is so regulated that the mercury stands 
somewhere about the middle of this scale which is attached 
to the instrument. Now, the whole of this, you will recol¬ 
lect, is contained in that cylinder of water, so that the 
pressure will take effect both upon the exterior and— 
through this opening here, communicating with the surface 
of the mercury—upon the liquids mercury and water. 
Now7, if by the application of this pressure the water be 
really reduced in volume, it is evident that the wrater con¬ 
tained in this cylinder will be forced inwards towTards this 
inner cylinder ; or, in other words, that the liquid metal 
will rise up the stem towards the cylinclei. Then there is 
another part of the apparatus which you will also see upon 
the screen which I must request you to take no notice of. 
This little air-guage is simply a measuie of pressure, 
and it is more for my own guidance than for the purpose, 
of allowing you to observe the force applied. I want 
simply by this instrument to apply the pressure in such 
a way that I may not run the risk of applying too 
much, and, on the other hand, that I may apply enough. 
The pressure takes place on the mercury, and is propa¬ 
gated through the mercury to the air in the tube. The 
air will be reduced in volume according to the pressure 
applied. When reduced to one-half its volume it show7s 
a pressure of tvro atmospheres. The pressure may be 
four, five, or six atmospheres, which is the extent of the 
scale, and I don’t propose to go much beyond that. I wall 
endeavour to get a clear image of this apparatus upon 
the screen. [The room was then darkened.] All the 
apparatus is here inverted upon the screen, and this is the 
column of mercury which, in reality, is extending upwards 
from that cistern which I pointed out in the diagram, 
and which in reality will pass upwards wrhen the pres¬ 
sure is applied, but, being inverted on the screen, it wall 
come downwards. If I produce any compression of the 
water by working the pump, this column of mercury, 
the brilliant surface of which you see here, wall gradually 
creep down the scale, while at the same time the 
mercury in the pressure-gauge will also descend, but to 
that I do not direct your attention, as it is merely for 
my own guidance. Now I will vrork the pump. You 
see the column of mercury has come down very con¬ 
siderably. It is nowhere [pointing]. This is the column 
you will mind ; not this one. I hope it will be seen by 
those at a distance, as the motion of the mercury there is 
very considerable. If you notice that column I think you 
will see that it will suddenly j ump back again when I 
remove the pressure. I wTill bring up the pressure to 
about its maximum mark. Now I will remove it, and 
you see the column at once recedes. What we effected 
was the forcing of the mercury in this stem higher up 
towards the cylinder there. The mercury appeared, how¬ 
ever, to be coming dovm, because the image wras inverted. 
The amount of this property of compressibility Oersted 
determined, and found it to be fifty-one millionths of the 
volume of the water for one atmosphere ; so that you 
see it requires a very delicate arrangement to make it 
perceptible, and very considerable magnifying to render 
it at all visible at any distance. 

This property of almost perfect incompressibility is made 

use of in a very interesting manner in Bramah’s hydraulic 
press, of which I have here the model belonging to the 
Institution. It is an instrument by which the pres¬ 
sure exerted on a small piston is communicated to a 
larger one, every square inch of which is pressed upon by 
the same pressure as is applied to the smaller one. The 
mode of its action will be more clearly shown by the aid 
of this rough diagram. To the right is a pump, which 
forces water out of the cistern below. Here there is a 
small piston, and there is a much larger plunger, which 
is capable of rising up and going down, and carries a 
table wuth it. The pressure of the water under the smaller 
plunger forces up the larger one. That [referring to an 
auxiliary arrangement] is an arrangement of valves wdiich I 
need not describe ; it is merely for the purpose of prevent¬ 
ing the wrater going back to its former position between the 
strokes ofthepump. Toreturnto the model of the apparatus. 
You see, if I wrork this pump, at every stroke this little 
platform rises to a certain extent; but it rises apparently 
so very deliberately, and so very softly, that one w'oulcl not 
think that it would exert a very considerable amount o 
force. We shall see, however, that the force which it 
exerts is so enormous—for such a small instrument, at 
least—that it would be surprising to those wrho saw it 
for the first time. We will try to fracture a small oak 
beam with it, wdiich obviously wrould require a great 
force to break it across in this way [transversely]. 
We will put this beam upon two bars of iron, and then 
put another bar above in the centre of it, so as to apply 
the pressure in the centre of the beam. Now, you see 
the table rises slowly and quietly, but it wron’t stop when 
the beam tries to arrest its motion [the oak beam began to 
crack, and at last broke in twro]. It breaks it with 
apparently very great ease. This is the apparatus which 
is so much used in packing calico, and other bulky mate¬ 
rials of that kind, for exportation. Those materials, made 
up into bales, are submitted to the enormous pressure 
of these hydraulic presses, and are compressed into a 
fraction of their original bulk, thus allowing a much 
larger amount to be stowed awray in the hold of the ship 
than if they were packed in their loose condition. 

There are several peculiarities of wrater, which are inte¬ 
resting from their bearing upon the different offices of this 
liquid in nature. The first of these peculiarities is 
that whereas most liquids on being heated expand, 
and on being cooled contract, water at a certain tem¬ 
perature does not possess this property. If you apply 
heat to water at its freezing point, the water of course 
becomes hotter, but instead of expanding it contracts. 
It diminishes in volume until you come to the temperature 
of 39*2° E. At that temperature it possesses its max¬ 
imum density. It has then contracted to the greatest pos¬ 
sible extent to which wrater can contract. If you apply 
heat beyond this point it begins to expand. Now-', although 
this is very easy to explain verbally, I think I had better 
show you the phenomenon experimentally. The apparatus 
consists of what we may call a water-thermometer. There 
is a bulb, and it terminates in a capillary stem. If ure 
reduce the temperature of the wrater contained in the 
thermometer to 320, as w7e have done here by immersing it 
in ice, then wre shall have obviously the volume of water 
at 320 marked upon this stem by the mercury in the instru¬ 
ment. 

I intend to project that upon a small screen here, 
and then wre will gradually apply heat to the bulb. You 
wall see that the application of heat wall cause the mercury 
to ascend in the tube until the water reaches its maximum 
density, vrhen the w'ater will begin to expand again. But 
here you must recollect again that the vessel will 
appear inverted, therefore the wrater, instead of going- 
upward, will go downwards in contracting. We shall 
receive the image on this screen, which I have marked 
with the letter E at the top, and C at the bottom, 
to show that the mercury going in this direction 
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[towards the letter E] indicates Expansion of the water, 
and that the mercury in going in this direction [towards 
the letter C] shows Contraction. I will first show you 
the position of the mercury in the stem whilst the instru¬ 
ment is in the ice. [The room was again darkened, and 
an image of the apparatus projected upon a white screen 
by means of the electric lamp.] Now we have the mercury 
at this point. We will draw a line on the screen at the 
point where the mercury stands, and we will endeavour not 
to move the apparatus, hut simply to take away the ice 
which here surrounds the little bulb, and I have no doubt 
that even by simple exposure to the air in that way, you 
will notice contraction taking place : you see that opaque 
portion of the column has passed considerably below the 
line already. Here is a beaker of water containing water 
at the temperature of the room simply ; and in order to 
facilitate the heating of this bulb—the tcarming of it, at 
least—we will immerse it in this beaker. Now you see 
how that water has contracted—how it has descended below 
that mark, and on the further application of heat we may 
get a little more contraction ; but the moment the expan¬ 
sion begins you will notice it by the mercury receding 
again towards that line, and it will ultimately, I have no 
doubt, repass the line. It is now beginning to recede. We 
shall have to wait for a few seconds in order to get the 
necessary temperature. It is now very obviously receding 
slowly, but it will do it more quickly when this lamp has 
made the surrounding water a little hotter. There it goes 
back: the water has reached its point of maximum 
density, and the mercury in the stem is now going back 
again, and would gradually pass down the tube until the 
water reached its boiling point. 

This is one peculiarity of water, and a most important 
one it is too. You will readily understand the effect of 
it, if you consider what is the action of the cold of winter 
upon rivers, or upon lakes, for instance. The surfaces of 
these masses of water are acted upon by the cool air 
resting upon them, and are gradually, and in very frosty 
nights, of course, are rapidly cooled. As the water is 
cooled on the surface the particles become denser, and the 
particles go down below, and abstract the heat from the 
portions below. If this went on, the cooling would be a 
very rapid process—as rapid as the process of heating, in 
which the heat is conveyed throughout the fluid; but 
the moment the water has cooled to 3 9 -2°, about 70 above 
the freezing point, it is no longer capable df contracting 
by the cold, but the water at the surface becomes lighter 
than the water below, and floating, forms a sort of blanket 
of water, which protects the water below from the cold, 
water being a very bad conductor of heat. 

Another important point connected with water is the 
comparatively large amount of heat which it requires 
to raise its temperature from one point to another ; or, 
what is the same thing, the large quantity of heat which 
it requires to get rid of, in order to have its temperature 
reduced from one point to another. It far exceeds all 
other substances in this respect. This property—its high 
specific heat,—is represented in a table we have here, 
water being taken, for comparison, as unity. 

Water 
Ice 
Alcohol 
Ether 
Nitric Acid 
Sulphuric Acid. 
Carbon 
Sulphur 

I'OOO Copper 
•900 Zinc . 
•660 Silver 
•52° Tin . 
•442 Mercury 

•333 Gold. 
•241 Platinum 
*202 Lead . 

•095 

‘°95 
•057 
•056 

’°35 
•032 
•032 
•031 

Ice would require roths the amount of heat that would be 
required by water to raise its temperature through the 
same number of degrees. Alcohol would not require 
much more than ^ths ; ether rather more than i ; nitric 
acid between x-0ths and ^ths ; sulphuric acid little less 
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than x3oths ; ond so on, the numbers go gradually 
down here, till at last we get to the metals. Mercury, 
you see, will require only xfoths of the quantity of heat 
to be added to it in order to raise its temperature through 
the same number of degrees as water. Let us see if I 
can at all render this clearer by a simple experiment. I 

•will pour into this vessel a pound of boiling wrater. We 
have a mark upon the vessel to indicate the proper quan¬ 
tity. I will now bring it near to a thermo-electric pile, 
which will act upon the magnetic needle there and show 
us any variation of the temperature of the contents of 
the vessel. I think the effect will be almost too strong if 
I bring it in contact with the pile. The only thing to be 
guarded against is the movement of the vessel, therefore 
I will endeavour, in the subsequent parts of the experi¬ 
ment, to hold it quite firmly. Now let me try to get the 
needle perfectly steady. This instrument, you see, shows 
us that heat is being radiated at a certain rate against the 
end of this thermo-electric pile, and the amount of that 
heat is correctly registered by the deflection of the needle. 
If I reduce the temperature of that water, if I pour into 
it a pound of cold water, for instance, I should reduce the 
heat to the mean between the two portions of water. 
That, I think, you will readily allow. But now I am 
going to pour successive pounds of mercury into the 
vessel, and we will watch the effect upon the needle. 
[A pound of mercury was then added to the hot 
water.] Now there is a quantity of mercury there 
exactly equal in weight to the water I have employed. 
I think you will see that it produces no apparent 
effect on the temperature — certainly some effect, but 
not an apparent effect. There is a second [pouring in 
another pound of mercury] ; the needle manifests no 
tendency to go back to its original position. There is a 
third pound ; and, in order to save time, we will put a 
fourth, a fifth, and a sixth pound into the hot water. There 
is a little reduction in temperature; the mercury has 
cooled the water a little, but you see the effect is very 
slight. The mercury has brought back the needle to 
a scarcely perceptible extent towards its original position. 
Although we have added six times its weight of 
mercury to this water, we have effected but a very 
small reduction in the temperature; and, in order to 
produce the effect of a pound of cold water we should have 
had to pour into the hot water rather more than twenty- 
seven pounds of mercury;—this wrould have cooled it 
only as much as it 'would have been cooled by the addition 
of one pound of cold wrater. 

This peculiarity of water is of the highest importance 
in maintaining water in the liquid condition—the con¬ 
dition in which it is required in nature. This property 
renders it very difficult for water to exist long in any 
other than the liquid condition in which it is absolutely 
necessary for vegetable life, and certainly absolutely 
necessary for animal life. This high degree of specific 
heat which we have just now been demonstrating renders 
the cooling of a mass of water obviously a work of far 
more time than it would be if water possessed only the 
specific heat of mercury. Why, in such a case, an 
exposure to air below the freezing-point vvmld effect the 
cooling of the surface of seas, of lakes, and of rivers 
twenty-seven times more rapidly than under present cir¬ 
cumstances. 

The next peculiarity of water is the great amount of 
heat which it absorbs in passing from the solid to the 
liquid condition—the great amount of “ latent ” heat, as 
it is sometimes termed, although perhaps rather un- 
philosophically. This amount of heat is that which is 
required to melt ice, we will suppose at 320 ; for water 
freezes and ice melts at that temperature. This amount 
of heat is that required to convert ice at 320 into water, 
not to raise its temperature, but merely to melt it. But 
in order to do this we require an amount of heat which, 
if not rendered latent, would raise the temperature of 
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the water through 142° F. ; therefore the latent heat of 
water is said to be 142 0 F. as we have it in this table. 

Latent Heat of Liquids. 
Measured by water. 

Water . . . ... 142 F. 
Sulphur . . . . o 27*14 
Lead. . . ' . . . ii*o 
Zinc . . . . . . 48*3 
Bismuth . . . . . 23*25 

The latent heat of sulphur is 27*14; that is, it would 
raise the temperature of water through only that number 
of degrees. That of lead is 11, of zinc 48*3, and of 
bismuth 23*25 ; so that you see water is most strikingly 
pre-eminent as to the quantity of heat necessary to render 
it fluid, and consequently the amount of heat which must 
be given out by the conversion of liquid water into solid 
water or ice. Here you see a beautiful arrangement of 
Nature tending to cause water to retain its fluid 
condition for a very long time. If it were not for this 
provision a very large amount of ice would be formed in 
our mild climates during our comparatively short winters. 

I have one or two memoranda here to which I ought to 
direct attention with regard^to this peculiarity of water. 
We have just seen that “ water is most dense at 39*2° F. 
At this temperature it expands both by heat and cold. 
Water requires more heat than the same weight of any 
other liquid or solid to raise its temperature through a 
given number of degrees. One cubic mile of water in 
cooling through one degree warms 3076 cubic miles of air 
through 40hence the effect of water surrounding portions 
of land—surrounding islands—the effect of the sea upon 
the climate of islands. The air passing over the surface 
of the ocean in summer is cooled by the water which 
absorbs heat without becoming much warmer, and gives 
out heat without becoming much cooler. “ One cubic yard 
of ice in melting cools 21,000 cubic yards of air from 520 
to 320;” hence you will understand the effect upon climates 
of dense masses of ice surrounding any sea coast, as the 
coast of Greenland, for instance, and the northern part of 
Iceland, the climate of which is known to be affected by 
the absence or the presence of this packed ice on the 
northern shore. Let me try to give you a proof of this 
high latent heat of water. Here in this beaker I have a 
mass of crushed ice, and I will place the beaker in contact 
with our pile. I think you will find that the needle will 
now go in the opposite direction. It will now be 
deflected, by the cold I am applying to the apparatus, 
in a direction opposite to that which it took before. And 
now I want to apply a considerable amount of heat to the 
ice. I will pour, in fact, a quantity of water upon it in a 
boiling condition, and we will see whether it will affect the 
needle or not. The needle wall give us prompt indica¬ 
tion of any heat which will be produced by the action of 
the boiling water, and we have seen that boiling water 
poured into a beaker, when the beaker is placed at some 
little distance from the pile, tells at once upon the needle, 
which is thereby powerfully deflected. I first want to 
get the needle stationary again. I wrill now pour upon 
this ice a quantity of boiling water, and mix them well 
up together [stirring the mixture of ice and hot water 
contained in the beaker with a rod]. You see our needle 
is quite stationary : notwithstanding this large quantity 
of boiling water that we have added to this ice, you see 
the needle stands at the same point, and I can go on adding 
boiling Avater until the ice is quite dissolved, the tem¬ 
perature of the vessel remaining still at the freezing point, 
as it Avas at the beginning of this experiment. 

Water possesses very considerable solvent power, which 
is employed by the chemist to separate substances which 
are capable of being dissolved in water from those which 
are incapable of solution. When Avater has dissolved 
as much of a substance as it can dissolve, it is then said 
to be saturated. If you at this point remove some 
of this Avater by eAraporation, or if the solution has been 

effected by the agency of heat, and you then diminish 
the temperature Avithout removing any of the Avater, 
a certain amount of this solid matter will be deposited, 
and deposited in beautiful geometrical forms, which 
we all knoAv by the name of crystals. Here are some 
of them modelled in glass. I Avill try, hoAvever, to 
show you one or tAVO actual processes of the formation 
of these crystals by means of the electric microscope. I 
Avill place upon a glass plate here a solution of a salt Avhich 
is thus capable of crystallising on evaporation. Here is 
a solution of chloride of ammonium, Avhich we will pour 
upon the plate. It is a nearly saturated solution, so that 
I hope the crystals will be very speedily formed ; but 
still, in order to facilitate matters, Ave Avill warm the plate 
a little, so as to produce that effect of super-saturation 
which takes place Avhen a portion of the water is removed 
from a saturated solution in the Avay I have just described 
[the room Avas again darkened, and a magnified image of 
the plate Avas projected on the screen]. Now, I dare say, if 
Ave look carefully at this plate for a feAv moments, Ave shall 
see this operation going on there. There is the separation 
of this solid body, the chloride of ammonium, branching 
out in those beautiful vegetating forms ; and you will also 
see, I dare say, presently, the effect of little nuclei of solid 
bodies in determining the direction of the crystals. There 
are usually particles of dust floating about in a solution 
Avhich generally determine the crystallisation in a 
particular manner. There we have the formation of a 
crystalline mass of this kind upon a little thread, that 
has been present in the solution, and that is gradually 
increasing in size, as Avell as those A\rhich are forming upon 
the margin of the plate. Hoav beautifully they shoot! 
There, you see uoav our crystals from the string are 
growing. There Avas a little particle of dust, no doubt, 
at the commencement of that point—that sword-like 
crystal at the bottom of the screen. I Avill not detain you 
longer with this salt; but I want to show you the crystalli¬ 
sation of a salt from a solution of alcohol. This is a 
solution of iodide of stanethyl, which usually crystallises 
very beautifully on glass ; and the solution eAraporates 
much more rapidly than an aqueous one, so that Ave have 
not so long to Avait for our results. It is sometimes 
difficult to get our solution into the microscope before the 
crystallisation actually begins [a glass plate covered with 
the alcoholic solution was then introduced into the 
microscope and projected on the screen]. There Ave haA'e 
some of them; I think they Avill begin to groAv immediately. 
Hoav beautifully they shoot across there from the side ! 
I think we have noAV quite covered our plate with crystals. 
EA-ery part of the solution seems already to have crystallised. 

These, then, are some of the more remarkable properties 
of Avater, both in its physical and its chemical aspects. 
From the latter point of view, Avith special reference to 
its occurrence in nature, and the kinds of Avater Avith 
Avhich Ave are usually supplied as a beverage, Ave shall 
have to study it a little more in the next Lecture. 

ROYAL INSTITUTION OF GREAT BRITAIN. 

Friday, March 1, 1861. 
On Bunsen and Kirchhojf's Spectrum Observations, by 

Professor H. E. Roscon. 

(Continued from page 155.) 

To turn hoav to the second, and, if possible, the most 
interesting part of the subject, namely, the conclusions 
draAvn from these observations respecting the composition 
of the sun’s atmosphere. It has already been said, that 
the importance of these experiments in extending our 
knowledge of the composition of the earth’s crust is 
obvious. We have seen that those bodies supposed to be 
rare can be shoAAm to be most widely distributed; 
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elementary substances, whose existence has hitherto been 
overlooked, by these means have been discovered ; but 
we do not so clearly see what these observations have to 
do with the sun, or how it is possible from such experiments 
to draw any conclusion respecting the existence of 
bodies well known on this earth, as iron, magnesium, 
potassium, and such like, in the sun. I shall endeavour, 
as shortly as possible, to answer this* question, and to 
prove to you that we are now as certain that iron, 
magnesium, nickel, potassium, &c., exist in the sun as 
that they exist upon our globe. 

The solar spectrum invariably contains, as I have before 
said, a large number of dark lines, or spaces, or shadows. 
These have been called “Fraunhofer’s lines,” from the 
name of the discoverer. What do these lines show ? They 
show us that in the sun’s light, certain kinds of rays 
are absent, and as these black lines are always present in 
exactly the same position, we see that certain kinds of 
rays are always wanting in the sun’s light. There are 
many thousands of these lines in the whole length of the 
spectrum. I have here a representation of a few of the 
most important lines in only a short portion of the 
spectrum between E and F [pointing to the diagram of 
the solar spectrum]. This shows thousands of dark lines ; 
it is the most accurate drawing we have at present of the 
lines in this portion of the spectrum, and represents 
the lines occurring from the line E in the green to 
the line F in the blue. Between these points we have 
hundreds and hundreds of lines which you may notice 
here. And through the whole length of the spectrum, 
from the outer red to the violet there are thousands of 
these dark lines, which are always present, and which we 
must remember are the characteristics of solar light only, 
for the light from a fixed star or other self-luminous 
body is not similar to the light that we have from the 
sun’: there may be dark lines in their spectra, but they 
are not the same dark lines as are in the sun’s spectrum, 
or arranged in the same manner. 

What causes these constant dark lines in the sun-light, 
for we must remember that it is in sun-light alone these 
particular lines occur ? It is the discovery of the cause 
of these dark lines by Ivirchhoff which gives such peculiar 
interest to this subject, because it enables us to draw con¬ 
clusions resx^ecting the composition of the sun’s atmos¬ 
phere, and I do not know that I can make the matter more 
clear to you than by reading the following sentences, into 
which I have endeavoured to put the points of the case. 
First we will take Kirehhoff’s discovery. 

1. The solar spectrum invariably contains certain fixed 
dark lines, called “Fraunhofer’s lines.” 

2. The spectra produced by the luminous vapour of all 
metals contain certain fixed bright lines invariable and 
distinct for each metal. I have tried to show you on the 
screen what you would have seen if you had looked 
through these instruments. All and each of the bright 
lines so produced by certain metals,—for instance, by 
sodium, potassium, magnesium, and iron,—are found to 
coincide exactly with certain of the dark fixed lines of the 
solar spectrum. Hence there must be some connection 
between the bright lines of the metal and the dark solar 
lines. Perhaps it would be well if I were to explain to 
you what I mean by “coinciding exactly.” If you look 
at the solar spectrum, and at the same time you allow not 
only the solar light, but the ray, for instance, from 
sodium to fall on it, you see the sodium line coincide 
with, that is to say, falls absolutely and exactly upon, one 
of the solar dark lines. If you take another metal, such as 
iron, which contains a great number of these bright lines, 
all as fine as a spider’s web, and of different degrees of 
shadow and of colour ; if you allow the iron spectrum and 
the solar spectrum to fall together, for every bright line 
which the iron spectrum produces there is a corres¬ 
ponding dark line, absolutely identical with it in tone and 
breadth, in the solar spectrum. Hence there must be 

some connection between those bright lines of metal, and 
the dark solar lines. 

The connection is as follows :— 
Each of the dark fixed lines of the solar spectrum is 

caused by the presence in the sun’s atmosphere of the 
luminous vapour of that metal which gives the coincident 
bright line. Perhaps I shall make the matter a little 
more clear by taking the one single instance of sodium. 
Why do we conclude that there is sodium in the sun’s 
atmosphere ? The light emitted by luminous sodium 
vapour is homogeneous ; the sodium spectrum consisting of 
one double bright line. This bright double sodium line is 
exactly coincident with Fraunhofer’s dark double solar 
line D, as will be seen by reference to this diagram 
[pointing] and to the image on the screen. And this we 
observe in the case of other metals where there are 
hundreds of lines, not one line only, as is the case with the 
sodium. The spectrum of a Drummond light is a con¬ 
tinuous one. It contains no dark lines or spaces. If— 
and this is an important point to which I shall wish to 
draw your attention—if between the prism and the Drum¬ 
mond light a soda flame be placed, a double dark line is 
produced. That dark line is absolutely identical with 
Fraunhofer’s double line D which we found in the solar 
light, aiy.1 we have in this way artificially produced a 
kind of solar light, or, at any rate, one of its characteristics, 
the line D. 

If, instead of using Drummond’s light, we pass sunlight 
through the soda flame, we see that the dark line D 
becomes much more distinct than when sunlight alone is 
employed. The soda flame has therefore the power of 
absorbing the same kind of light as it emits ; it is opaque 
for the yellow D rays. Hence we conclude that luminous 
sodium vapour in the sun’s atmosphere is the cause of 
Fraunhofer’s dark double line D, the light given’off from the 
sun’s solid body producing a continuous spectrum. In a 
similar manner the presence in the solar atmosphere of 
iron, magnesium, nickel, and chromium has been proved. 
I have here a tube which was a moment ago a hydrogen 
vacuum (but which I have unfortunately broken at one 
end), containing metallic sodium. I have here the power 
of producing a very large sodium flame—a yellow flame 
of soda. If I heat the sodium which is contained in the 
tube, we shall get the latter filled with the vapour of the 
metal sodium. Now, the vapour of this metal sodium is 
opaque to the yellow soda light; so that if I hold this 
tube up between the large soda flame and this white 
screen, we shall see that the tube is black. But if I hold 
it between a coal-gas flame and the screen, you will see 
that the vapour of sodium is perfectly colourless. 

Kirc-hhoff’s own views may perhaps render this point 
clearer. He has observed that the sodium vapour is abso¬ 
lutely opaque to the light which is given off by a flame 
coloured yellow by soda. His theory, then, is, that there 
is in the sun a glowing gaseous atmosphere surround¬ 
ing a solid nucleus of possibly a still higher temperature. 
“If we could see,” says Ivirchhoff, “the spectrum of 
the solar atmosphere without that of the solid nucleus, 
we should be able to see in it the bright lines character¬ 
istic of the metals which that atmosphere contains. The 
more intense luminosity of the internal nucleus does liot, 
however, permit the spectrum of the solar atmosphere to 
become apparent; it is reversed according to my newly- 
discovered proposition; so that, instead of bright lines, 
which the luminous atmosphere by itself would have 
shown, dark lines only appear. We do not see the spec¬ 
trum of the solar atmosphere itself, but a negative image 
of it. By it we are, however, able to detect, in an equal 
degree of certainty, the metals present in the sun’s atmo¬ 
sphere. All that we require for this purpose is a very 
accurate knowledge of the solar spectrum, and of the 
spectra'of the individual metals.” So says Kirchhoff, who 
is at present engaged in continuing these observations, and 
although only eighteen months have elapsed since the first 
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discovery was made he has already traced more than seventy 
lines on the solar spectrum between D and E produced 
by iron, and that the green line, known as “ small b, is 
caused by magnesium. There are, likewise, coincident 
lines to prove the presence of nickel, chromium, potassium, 
and sodium in the sun’s atmosphere : I much regret that 
I am unable to show you even a drawing of these 
coincident lines, as no representations of them have yet 
been published. On the other hand, it has been observed 
that lines produced by other metals, possessing very 
distinctly-marked spectra are not seen to coincide with any 
of the dark solar lines ; and hence the conclusion can be 
drawn, that these metals—for instance, silver, copper, 
gold, lead, tin, antimony, etc.,—are not present in the solar 
atmosphere. I shall not soon forget a visit which I paid 
to Heidelberg last autumn, when I saw, for the first time, 
the phenomena here described. In the lower half of the 
field of the telescope there were, at least, seventy brilliant 
lines belonging to the iron spectrum of various colours 
and of all degrees of intensity and breadth ; whilst in the 
upner half of the field the solar spectrum exhibited its 
steady light, cut up as it were by hundreds of dark lines. 
Situated exactly above each of the seventy bright iron 
lines was a corresponding dark line in the solar light. 
These lines did not only coincide with a degree of sharp¬ 
ness and precision perfectly marvellous, but the intensity 
and breadth of each bright line was so correctly preserved 
in its dark representation, that the fact that there must be 
iron in the sun flashed on my mind at once. 

Any reflections of my own on these discoveries would 
be out of place. I would simply remind you that these 
discoveries are still in their infancy ; they seem to herald 
the birth of a new kind of terrestrial and stellar chemistry. 
Let us then look forward into the vast ocean of unexplored 
truth which thus opens out to our view, and endeavour, 
if possible, to realise the vast magnitude of the knowledge 
which will thus be granted to mankind. 

PHARMACEUTICAL SOCIETY. 

Wednesday, March 6, 1861. 

T. N. R. Morson, Esq., President, in the Chair. 

Professor Bentley made some “ Remarks on the Adulte¬ 
rations of Senna.” It will be remembered that, some 
twenty years ago, Alexandrian senna was extensively 
adulterated with argol leaves. The adulteration was no 
doubt intentional, and was sometimes carried so far, that 
as much as one-third of a sample consisted of argol. In 
consequence of the unpleasant effect produced by Alex¬ 
andrian senna, which was generally ascribed to the argol, 
its use was discontinued in the Dublin and Edinburgh 
Pharmacopoeias, andTinnevelly was introduced in its place. 
At that time several members of the Pharmaceutical Society 
joined in a protest, and agreed that, if the senna was not 
sent pure, it would not be sold, the consequence of which 
would be a considerable loss to the Egyptian Government. 
The effect of this remonstrance was that the adulteration 
diminished at once, and in time almost ceased, and thus a 
systematic fraud was stopped by the influence of the 
Pharmaceutical Society. In the year 1852 Professor 
Bentley had found it impossible to obtain a specimen of 
argol. In 1858, however, he had occasion to examine some 
bales of Alexandrian senna, and then found a considerable 
quantity of argol. He did not know then to what to 
ascribe the adulteration. There might have been a short 
crop of senna, or the remonstrance might have been 
forgotten. But, since 1858, he has repeatedly examined 
samples of senna, and found the adulteration to be going 
on as much as ever. Several specimens of Alexandrian 
senna were exhibited to the meeting. I11 one the argol 
made up one-fourth of the weight, in others it anlounted 
to a fifth or an eighth. A hundred grains of one specimen 

which had been carefully separated by one of the pupils, 
yielded 42 grains of senna leaves, 33 grains of argol leaves, 
9’5 grains of flowers and seeds, principally of argol, and 10 
grains of stalks, the remainder being dust, &c. All this 
adulteration takes place abroad. On the question whether 
argol was useful or injurious, the Professor said authorities 
differed. In Egypt it was taken alone. Dr. Christison 
asserts that it does gripe, and also produces sickness ; but 
others have said that it has no action at all. It has been 
said that the unpleasant effects of senna are produced by 
the stalks, but that appears to be an error. In conclusion 
the Professor said that there was no doubt that the effect 
of the senna was impaired by the presence of argol in such 
quantities as he had found it, and it was the duty of 
Pharmaceutists to set their faces against such adultera¬ 
tions. He, therefore, urged the Society again to exert its 
influence to stop a gross and systematic fraud. 

Mr. Waugh inquired whether argol grew in the same 
neighbourhood as senna, because in that case the admix¬ 
ture might be accidental, 

Professor Bentley said it grew on the spot, but there 
could be no doubt the adulteration was intentional. Some¬ 
times the senna crop was short while’that of the Cynanchum, 
or argol, was good, and it was used to make up the defici¬ 
ency of senna. 

Mr. Squire said it required more experiments to prove 
the purgative effect of the Cynanchum. We should be 
careful how statements relative to the action of medicines 
were stereotyped. It was a common opinion that the 
resin of aloes was the cause of the griping effect of that 
medicine ; but experiments had been made with the resin 
carefully separated, and it had been found to have hardly 
any action. 

Professor Bentley said that argol leaves had been tried 
by several experimenters with various and contradictory 
results, the action of them, however, was not the question 
before the meeting. 

Mr. Evans thought that the adulteration of senna with 
Cynanchum was not so common now as some years 
ago. One thing might account for the difference 
in the effects ascribed to argol. The leaves were com¬ 
monly covered with a brown resin which might interfere 
with the solvent action of the water in making an infusion. 
A tincture would perhaps be more active. 

Mr. Gale said the samples exhibited had been collected 
quite recently, and the one with 26 per cent of argol had 
been sold as picked senna. In 1851 he had himself tried 
to get a specimen of the Cynanchum and could not find 
any. 

The Chairman remarked on the absence of the senna 
pods in the samples. They were formerly to be found in 
considerable quantities, but now they were almost entirely 
absent from the senna used in this country. The fact was 
these pods or follicles were largely employed on the 
Continent where their action and remedial effects are con¬ 
sidered superior to the leaves. He thought it was 
desirable that they should be tried in this country. 

Professor Bentley said he had found the legumes 
absent from the sennas he had examined for the last four 
or five years. He had seen some in the docks and had 
been told that they went to the continent. The action of 
the legumes was not so powerful as the leaves, and the 
griping effect was totally absent. 

Mr. Evans observed that the quality of Tinnevelly 
senna had much deteriorated. The fine leaves could not 
now be obtained. He inquired the relative medicinal 
value of Alexandrian and Tinnevelly senna. 

The Chairman said that the testimony of the medical 
profession was in favour of the Alexandrian. 

Professor Bentley then called the attention of the 
meeting to a model of the ripe fruit of the Indian Bael, 
and some preparations of it which ..were placed on the 
table. 

Dr. Evans explained that the Dietetic Bael was made by 
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mixing the pulp of the fruit with arrowroot, and then 
drying it in the sun, spread out on plantain leaves. 

A discussion followed, which was mainly devoted to 
the question whether Bael had any remedial effects, at 
all events, in this country. 

Professor Redwood exhibited some specimens of 
Spermaceti Ointment, which had been prepared by Mr. 
Hills, one with bleached, another with unbleached olive 
oil, and a third with almond oil. They had been made 
three months, and the specimen made with bleached oil 
was now quite rancid, while the others were perfectly 
sweet. That made with almond oil was of an excellent 
colour, and Mr. Hills considered that this was the best oil 
to be used in the preparation. 

A short Paper followed “ On the Iodide of Potassium 
and Compound Iodine Ointments,” by Mr. H. Hall. The 
author proposes to avoid the obj ectionable grittiness which 
is always present when these ointments are too quickly 
or carelessly prepared by first dissolving the iodide of 
potassium and iodine with a small quantity of glycerine, 
and mixing the solution with the lard. The formulas he 
suggests are the following : — 

Iodide of Potassium Ointment. 

Iodide of potassium ... 2 drachms. 
Glycerine . . . • • 4 >> 
Lard.H ounces. 

Rub the iodide to a powder, add the glycerine, and, when 
the salt is dissolved, mix with the lard. 

Compound Iodine Ointment. 

Iodine ...... 
Iodide of potassium 
Glycerine ..... 
Lard ...••• 

Rub the iodide of potassium to powder, then add the 
iodine and afterwards the glycerine, and, when dissolved, 
mix with the lard. 

In this way, the author says, the ointments may be 
made perfectly smooth, and in a very short time. When 
prepared in quantity labour may be saved by heating the 
lard to a creamy consistency, and stirring in the solutions. 

Mr. Squire said that too much reliance should not be 
placed on glycerine preparations ; they did not keep well. 
The yellow colour of the iodide of potassium ointment 
on the table wras also objectionable. 

The Chairman thought the ointments good, and the 
colour not objectionable. The glycerine certainly would 
not favour crystallization of the iodide. 

drachm. 

4 )> 

1^ ounces. 

MANCHESTER 

LITERARY AND PHILOSOPHICAL SOCIETY. 

Ordinary Meeting, February 19, 1861. 

Dr. J. P. Joule, President, in the Chair. 

A Paper was read by J. C. Dyer, Esq., entitled, “ Brief 
Notes on the Freezing, Thawing, and Evaporation of Water, 
and on the Condensation of Steam, xoith a View to Enquire 
vito the Cause of those Changes.” 

In these Notes the Author merely aimed to place before 
the Society the apparent agency of heat, in the changes 
that water undergoes in passing alternately from one to 
the other of its conditions of ice, water, and steam, and 
vice versa; and that these mutations are caused, by the 
taking up and giving out of heat, in its sensible or latent 
state, by the transitions reciprocally from one to the other 
of those states. The actual amount of the thermometric 
heat passing from the latent to the sensible state -was 
given, as taken from the common tables. On referring to 
the two ancient theories of heat, the one defining it to be 

a material element, sui generis, and pervading matter,” 
&c. ; the other holding it to be “ no other than the 

motions, mechanically excited in the minute particles of 
bodies,” &c.—it was contended that, by this latter or the 
“force heat theory,” the melting of ice by the action of 
the sun’s rays could not be explained, since it is not by 
their force, but by the matter of heat that enters and 
becomes latent in the water. The Author then submitted 
that the only solution, hitherto offered of the absorption 
of sensible heat, in wrnter and steam, as latent in these, 
and the re-appearance of the same measure of heat, in a 
sensible state, by the acts of condensation and freezing, is 
to be found in the application of Dr. Black’s “ Latent 
Heat Theory.” Consideiing the force heat theory, as 
directly conflicting with that of latent heat, they cannot 
both be sustained; and as the latter stands in elementary 
works as an established law in physics, and as it affords 
a clear explanation of the aqueous changes adduced; it 
seems incumbent on those who deny the entity of heat, to 
account for the alternate exhibition and extinction of the 
thermometric heat, that is, in fact, evolved and absorbed 
by those mutations of water. 

The Author again referring to the long standing con¬ 
troversies concerning the essential nature of heat, stated 
that more than one hundred works have been published 
on the subject during the last 200 years, arid yet no con¬ 
clusion has been arrived at, as to the soundness of either 
of the original theories above cited, nor have any dis¬ 
coveries been made that explain the agency of heat, in the 
mutations of water, since the days of Bacon and Boyle, 
with the sole exception of those of Dr. Black, which 
appear to prove its latent state in bodies. And since we 
have no settled doctrine as to its essence, we must allow 
that the subject is of philosophical interest, and especially 
this branch of it concerning latent heat, in defence of 
which these notes are offered. 

The President said that some very interesting experi¬ 
ments made by Mr. Dyer, many years ago, were in favour 
of the dynamical theory of heat, which he believed to be 
fully able to explain the phenomena ascribed by Black to 
“latent heat.” 

A Paper was read by Dr. R. Angus Smith, *i On the 
Production and Prevention of Malaria.” 

The Author did not pretend to enter on the whole 
subject, but to give a few observations which he con¬ 
sidered fitted for its illustration.—Malaria has unquestion¬ 
ably been proved to be caused by the decomposition of 
organised bodies. If so, it must exist to some extent 
everywhere. By the mode of testing the air invented by 
the Author, every place tried at home and abroad w'as 
found to have some oxidizable matter in it, although in 
some this was extremely small. In such cases the matter 
was probably oxidized to a state in wdiich it would be 
innocuous. This oxidizable matter no doubt rises, in a 
great measure from vegetation. Vegetation does not 
merely grow ; it dies. This death may be caused by 
various circumstances, but two conditions are remarkable, 
one where the agents are animals, and the other where 
the agents are chemical. Animal life may act in various 
amounts on vegetation in the soil, from the large vermin 
to the microscopic classes. These do not prevent chemical 
action, on the contrary, it is probable that they further 
it exceedingly. Decomposition goes on in the soil at 
various rates, and in various ways. In a rich, highly- 
manured soil kept -warm, the soil will be found alkaline. 
Soils generally are acid. The Author had shown in a 
Paper, read in 1847, that in an alkaline, peaty district, 
cold weather produced acidity in a few days. It would 
appear as if the acids of the mould (so elaborately 
described by Mulder) were incapable of further decom¬ 
position in the cold, and were thus retained and increased. 
Our great struggle with the soil is to produce alkalinity, 
or at least to diminish acidity and where most acids exist 
we use most lime. Where most alkali exists there is a 
greater facility for the escape of vapours, such as we 
suppose to be hurtful. So far as the vapours of putrid 
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substances have been examined by the Author, they have 
shown indications of containing substances composed 
somewhat like protein, at least the carbon and nitrogen 
have had relations to each other similar, or nearly identical 
until those found in protein, and formed the mass of the 
substance. 

The extreme condition of putrescepce may be very 
readily produced in a soil by artificial means ; the use of 
a little ammonia, for example, more than vegetation will 
bear. The substances putrefy until the whole becomes* 
fetid in the highest degree. We have then a soil rich in 
organic matter and undrained. It is a swamp of the worst 
form if the soil be not very poor ; worse, perhaps, than 
was ever seen in nature. Such a soil would bring death 
everywhere. It is artificial malaria. We can, then, pro¬ 
duce malaria from the soil by fostering some of its tenden¬ 
cies ; and we see by the rapid acidification of soil, in 
colder wreather, why malaria is diminished by a lower 
temperature. 

As we can imitate malaria of some kinds, so can we also 
imitate the methods by which Nature prevents it. The 
warm alkaline soil, moistened, and washed with air and 
water, becomes acid, it sends forth less volatile matter— 
decomposition is stopped to a great extent, the matter is 
preserved. Cold prevents the action, drainage assists oxi¬ 
dation by a more active state of soil. By these modes 
and others, the soil is disinfected by Nature, when these 
do not act sufficiently, we may use disinfecting agents. 
By their means decomposition may be interrupted without 
fear of diminishing the power of the plant to take up 
food. By the use of disinfecting agents, Mr. McDougail 
had been able to feed sheep and cattle, and retain them in 
health, on meadows constantly wet by irrigation with liquid 
manure. The disinfectant used is from the products of 
the distillation of tar, the amount required is small. 
Animal life is rapidly destroyed by it, and chemical 
decomposition is stayed. All climates can furnish this, 
where coal lies or where trees grow. 

It would be possible to irrigate great districts at a very 
small expense. The result would be as certain on a large 
scale as on a small one ; and it is probable that, in some 
cases, one or two applications would be sufficient, for a 
long period at least. By the new state of things, destruc¬ 
tive insects would also be destroyed. Although, accord¬ 
ing to Dr. McCulloch, there are many parts of our own 
islands infected by malaria, most, if not all, can be cured 
by good attention to well-known agricultural maxims. 
This new method is especially applicable to ether countries, 
and to more violent stages of the disease. The author 
hopes to have it tried on extensive districts in Italy. The 
method arose out of an advice everywhere neglected, but 
still cherished as true, to disinfect whole cities by begin¬ 
ning with the sewers, the origin and reservoir of all the 
mischief. 

The Author believes that he has shown that decomposi¬ 
tion, to a most pernicious extent, is possible in soils, that 
this is not a mere opinion, but a fact readily demonstrated; 
but that decomposition may be arrested artificially to the 
preservation of health without the destruction of vegeta¬ 
tion, and that in these facts we have not only a surer basis 
in our reasonings on the origin of malaria, but an almost 
certain process for its ultimate and total extermination. 

Ordinary Meeting, March 5, 1861. 

Dr. J. P. Joule, President, in the Chair. 

Mr. Joseph Sidebotham read a Paper “ On the Structure 
of the Luminous Envelope of the Sun," being a communica¬ 
tion to him from James Nasmyth, Esq., of Penshurst. 
Mr. Nasmyth has made the discovery, that the entire 
surface of the sun is composed of objects of the shape of 
a willow leaf. These objects average about jooo miles in 
length and 100 in breadth, and cross each other in all 

directions, forming a network. The thickness of this does 
not appear to be very great, as through the interstices the 
dark or penumbral stratum is seen, and it is this which 
gives to the sun that peculiar mottled appearance so 
familiar to observers. These willow leaf-shaped objects 
are best seen at the edges of a solar spot, where they 
appear luminous, on a dark ground, and also compose the 
bridges which are formed across a spot when it is mending 
up ; the only approach to symmetrical arrangement is in 
the filameirts bordering the spot, and those composing the 
penumbra, which appears to be a true secondary stratum 
of the sun’s luminous atmosphere. Here these bodies 
show a tendency to a radial arrangement. Although care¬ 
fully watched for, no trace of a spiral or vortical arrange¬ 
ment has been observed in these filaments, thus setting 
aside the likelihood of any whirlwind-like action being 
an agent in the formation of the spots, as has been con¬ 
jectured to be the case. The writer does not feel 
warranted at present in hazarding any conjectures as to 
the nature ancl functions of these remarkable willow leaf¬ 
shaped objects, but intends pursuing the investigation of 
the subject this summer, and hopes to lay the results 
before the British Association during their meeting in this 
city. The paper was illustrated-by threebeautiful drawings. 
No. 1 represented cne of the willow leaf-shaped objects ; 
No. 2 the luminous surface of the sun as being entirely 
composed of these objects; and No. 3, a large drawing of 
a solar spot as seen on the 20th July i860, exhibiting the 
surface of the sun composed of these objects, as also the 
penumbra and the bridges across the dark portion of the 
spot in which the exact shapes of these objects were to be 
seen most clearly. Mr. Sidebptham stated that the image 
of the sun was examined by Mr, Nasmyth with a mirror 
of plane glass, set at an angle of 45 degrees ; nearly the 
•whole of the light and heat of the sun passed through the 
glass, and the rays used were those only reflected from its 
surface. 

Mr. Charles O’Neill read a Paper “ On Changes of 
Density which take place in Rolled Copper by Hammering 
and AnnealingThe results of his experiments proved 
that the best commercial rolled copper actually lost density 
by hammering instead of gaining as might have been 
anticipated. In the first series of experiments, ten pieces 
of copper were cut from a sheet of the thickness of 
i~6 mch, the pieces weighed from 250 to 320 grains each, 
'their mean density was 8*879. "l'he pieces were then 
separately subjected to the action of a powerful compressing 
machine, acting on the principle of the genou, about fifty 
blows being given. The density of these hammered 
pieces showed a mean of 8*855, being a loss of 0*024. The 
same pieces were annealed by being placed in red hot 
sand, and cooled slowly; when cleared from adhering 
oxide, the mean density was found to be 8-884, being an 
increase of 0-029 on the hammered pieces, and 0-005 on 
the original pieces. A second series of experiments, made 
with very great care, corroborated the first in the main 
points. The pieces were from another and better sheet of 
copper ; ten pieces, weighing each from 420 to 520 grains, 
showedamean density of 8-898, beingkammeredby the same 
machine; their mean density became 8-878, showing a loss of 
0-020 by hammering ; upon annealing in a charcoal fire, the 
mean density of five out of the ten pieces was 8-896, showing 
a gain of 0*018 upon the hammered pieces, and a loss of 
o-co2 upon the original. A third series of experiments 
upon the change of density in a bar of copper by succes¬ 
sive hammerings showed a loss of density from 8-885 t° 
8-867. The author considered there was a connection 
between these phenomena and the heat disengaged in the 
hammering of the copper. He conceived it possible that 
the expanded state of the copper while heated by hammer¬ 
ing was retained, and that the effect of annealing might 
be to allow the molecules or particles to recover the state 
in which they were in before being disturbed by the heat 
produced in hammering. 
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CORRESPONDENCE. 

M. Du Motay's Blue Dye, 

To the Editor of the Chemical News. 

Sir,—A recent -number of the Chemical News contains 
a notice of a blue colour patented by a M. Du Motay, of 
Paris. This gentleman makes a mixture, or, in his opinion, 
a combination of soluble Prussian blue and carmine of 
indigo, which he recommends for dyeing, and asserts that 
the blues, and consequently the greens, prepared in this 
manner retain their tone by artificial light. 

Now it has been found, after many attempts, that soluble 
Prussian blue, even of a quality much superior to that 
specified by Du Motay, gives a dye very deficient in beauty 
and lustre. Again, dyers and printers have long been in 
the habit of using Prussian blue formed upon the fibre 
along with carmine of indigo, or with certain red colouring 
matters, to correct its greenish hue and to give depth, 
body, and softness. In so doing they have been in advance 
of M. Du Motay, since a Prussian blue formed upon the 
fibre is brighter and much cheaper than any dye produced 
by soluble Prussian blue. 

Ordinary Prussian blues “ topped ” with indigo retain 
their tone by artificial light quite as well, if not better, 
than the colours of Du Motay’s patent. 

His assertion that the Prussian blue and extract of indigo 
form a true combination may be correct, but chemists will 
require very clear evidence before admitting a reaction so 
improbable. Had he been familiar with extract of indigo 
he would have laid little weight on the circumstance that 
his-compound is more soluble in lukewarm than in boiling 
water. 

Practical men, in short, cannot help seeing that M. 
Du Motay has merely invented and patented an imperfect 
and costly method of getting results which the trade 
already produce in a far better manner.—We are, &c., 

BODINSON AND SLATER. 
Huddersfield. 

On the Injurious Effects of Arsenical Pigments. 

To the Editor of the Chemical News. 

Sir,—In the last number of the Chemical News (for 
March 9) I find a short abstract of a communication of mine 
“ On the Injurious Effects of Arsenical Pigments,” which 
I read before the Eoyal Dublin Society at its last Scientific 
Evening Meeting ; as, however, the writer of the article 
appears to have misunderstood several of the statements 
which I made in my communication, permit me now to 
correct a few of the more important mistakes appearing in 
that abstract. 

It is asserted that I said that the subject of “ The Inju¬ 
rious Effects of Arsenical Pigments” “had never been 
touched on in Ireland, except by Dr. Apjohn,” whereas, I 
stated that I believed that gentleman was the first to bring 
the matter prominently before the public in this country 
by a letter of his which appeared in the Farmer's Gazette. 

Again, it is stated that I “quoted the cases of two 
children who lately died in London from arsenical 
poisoning, supposed to be contracted by sucking toys 
which been covered with green paint.” The case which 
the writer alludes to, is that described by Dr. Metcalfe, 
published in the Lancet of December 1, i860 ; but though 
two children were attacked with the symptoms of arsenical 
poisoning, only one of them died, and the effects were 
attributed to the arsenical dust from the green paper 
which covered the walls of the room the children were 
playing in, as well as the interior of the cupboard they 
were assisting to clear out, and not from toys painted with 
arsenical pigment. Again, it is stated that in the cases I 
noticed of those who had suffered from the injurious effects 

of arsenical pigments in room-decoration, viz., those which 
occurred in one of the wards of the Adelaide Hospital in 
Dublin, and of the Librarian of the Cork College, that 
“ inflammation of the eyes, and ulceration about the nose 
and mouth, appeared to be the most prominent symptoms; ” 
these, though they are the usual effects which are observed 
in those who are employed in the manufacture and appli¬ 
cation of arsenical pigments, were not the symptoms 
(with the exceptions of the inflammatory condition of the 
eyes) which I described as occurring in those and other 
cases, which I mentioned where injurious effects were ex¬ 
perienced by those inhabiting rooms covered with arsenical 
paper hangings. Again, on referring to my having detected 
arsenic in different articles of ladies’ dress, &c., it is stated 
that from “ a piece of green tarlatan, nine inches square, 
I had extracted twenty grains of arsenite of copper.” 
This, indeed, would be an incredibly large quantity. What 
I stated, however, was that from a piece of green tarlatan, 
nine inches square, and weighing about twenty grains, I 
had obtained, by mere washing in cold water, five grains 
of green colouring matter, which consisted almost entirely 
of arsenite of copper. Finally, the article states that I 
asserted “that all green wall-papers contained arsenite of 
copper, whether dear or cheap, French or English, dark 
or light, sized or unsized.” Here again the writer has 
misunderstood me, for all I stated was that every specimen 
of green paper of the above descriptions which I had 
examined, I found contained arsenic ; but there may ba 
some green room-papers where the colouring matter is not 
arsenical. 

Hoping that you will be so good as to insert the above 
remarks in your next number of the Chemical News,— 

I am, &c. Edmund Wst. Davy, 
Laboratory of the Royal Dublin Society, March 12. 

Chemical Notices from Foreign Sources. 

1. mineral chemistry. 

CaifiUoraic JLeiUl iza tli© Soil.—Van den Broek 
says (Annalen der Chem. und P/iarm., Bd. cxv. s. 87) 
that a solution of carbonic acid percolating through the 
soil, is, up to a certain limit, robbed of its carbonic acid, 
so that the filtrate no longer causes any turbidity with 
lime-water ; and, if a stream of hydrogen gas be passed 
through a layer of earth, the carbonic acid can be dis¬ 
placed. The author lays stress on this property of the 
soil holding carbonic acid, as supporting Liebig’s views 
on the subject of the nutrition of plants. 

Tlae If ttro-t antalnm anfl !Tttr©=:raio?>iHiin 

Ulinea’als.—Berzelius noticed three different varieties 
of yttro-tantalum minerals—the black, yellow, and dark 
yttro-tantalite. Professor Nordenslcjold has since found 
(Journ. fur prakt. Chemie, Bd. ixxxi. s. 193) that these 
minerals exist in, at least, two different crystalline forms, 
the rhombic and the tetragonal. The rhombic, which is 
the same as Berzelius’ black, contains tantalic acid, while 
the tetragonal or Berzelius’ dark, contains niobic acid, and 
corresponds to Greenland Fergusonite. The compounds of 
yttria with tantalic and niobic acids at present known in 
Sweden have been divided into three classes. Yttro- 
tantalite, Fergusonite, and Hjelmite. The first is found 
sometimes as a pure black crystalline mass, with a slightly 
metallic lustre, and sometimes as a straw-coloured amor¬ 
phous powder. Fergusonite is found crystalline, and of 
a dark brown colour. The crystals are always indistinct, 
short four-sided prisms, transparent at the edges. 
Hjelmite is a pure black mineral with no shade of brown. 
The author could only discover in it indistinct traces of 
crystalline structure. 

Solvability of of Aiamoisiw iu 

Water.—After many determinations, A. Ycgel has 
dpeided (Buchner's N. Repert. Bd. x. s. 9) that one part of 
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sulphate of ammonia is soluble at the ordinary tempera¬ 
ture in i*3 parts of water. 

II. ORGANIC CHEMISTRY. 

Tlie Hitrile of Xeucinic JLcid.— O. Hesse and H. 
Limpricht state (Annalen der Chem. und Pharm. Ed. cxi. 
s. 201) that the so-called leucinic acid nitrile, C12 Hn N02, 
may be easily separated, but only in small quantity, from 
the rough tyrosin made by boiling horn with sulphuric 
acid. The tyrosin must be treated with boiling spirit, 
the alcoholic extract evaporated, and the resulting deposit 
purified by repeated crystallisations from hot absolute 
alcohol. So obtained, the body forms long white silky 
crystalline tufts of needles, which sublime unchanged 
between 1730 and 180° C., are not very soluble in ether, 
but quickly so in strong alcohol, especially in the warm, 
and hardly soluble in cold water, but more so in hot. 

III. ANALYTICAL CHEMISTRY. 

Estimation of Soap.—Dr. Buchner gives (Poly- 
iechnisch Centralblatt, i860, s. 1484) a method by which 
the amount of hard soap in a specimen can be calculated 
from the amount of fatty acid obtained when a given 
amount of the specimen is decomposed by a strong acid. 
The author makes use of a flask, the neck of which is 
graduated into cubic centimetres ; into this flask, half full 
of water, he puts half-an-ounce of soap and dissolves it. 
He then adds the acid, either commercial hydrochloric, 
or dilute sulphuric acid, and warms the mixture, where¬ 
upon the fatty acids are set free. He now puts sufficient 
water to allow him to read off the number of cubic centi¬ 
metres the acids measure in the neck of the flask. The 
fatty acids from different sources differ a little in weight; 
but the author found that the average weight of a cubic 
centimetre is *93 gramme, which is near enough to the 
truth for ordinary practical purposes. As the acids are 
combined with ^ glycerine, it is easy, knowing the 
weight of the acids, to calculate the weight of the fat 
used; and as on the average 100 lbs. of fat give 155 lbs. 
of good hard soap, the weight of the real soap can be 
calculated when the weight of the fat is known. 
These calculations may be made by the use of a table 
which the author has constructed, from which we extract 
the important parts. The results are not to be con¬ 
sidered scientifically accurate, but are near enough to 
the truth for ordinary business purposes. The process 
requires only one weighing, is executed in a few minutes, 
and is so simple that it can be performed by a common 
workman. 

1. Cubic centimetres of fat acids separated from half- 
an-ounce of soap. 

ir. Per-centage of water, ley, glycerine, &c., in the 
specimen. 

hi. Per-centage of good hard soap. 

1. 11. hi. 

i . 97   3 
5   69   31 
6   63   37 

7   57   43 
8   51   49 
9   44   56 

10    38   62 
11   32   68 
12   26   74 
13   20   80 

14 . 13   87 
15   7   93 

IV. TECHNICAL CHEMISTRY. 

j9Ls»j*licatioM of Iffypoclilorite of Zinc. — 
Balard has shown that when hypochlorite of lime and 
sulphate of zinc are mixed together, sulphate of lime and 
oxide of zinc are precipitated, and a solution of hypo- 
chlorous acid remains. Sacc has availed himself of this 

reaction in the bleaching of stuffs dyed with madder. He 
prints a cloth, which has been dyed red, with a mixture of 
4 parts of sulphate of zinc, 5 parts of gum, and 10 part 
of water, and when dry,he passes it through a cold baths 
of chloride of lime of 2 degrees Baunnh The printed 
parts are immediately bleached, and the remaining red 
takes an increased brilliancy of colour. This energetic 
bleaching power depends upon the ready decomposibility 
of the hypochlorite of zinc and the consequent 
setting free of hypochlorous acid. This process, the author 
says, has many advantages.—Dr. Yarrentrapp in Mitlh. 
fur d. Geioerbever der Ilerzogth. Braunschweig, i860, s. 24. 

MISCELLANEOUS. 

ScleniferoHS l>eposit from tine £»nli>lmric Acid 

Cljamfljeris.—©res of Tellurium.—Any gentleman who 
may be able to place the Editor in possession of some of the 
above, by purchase or otherwise, will confer a great favour 
by communicating particulars to Mr. Crookes at the Office 
of this paper. 

Cliemical Society.—The next meeting of this 
Society will be held on Thursday next, the 21st inst., 
w'hen a lecture will be delivered “On Thermo-Dynamics 
in Relation to Chemical Affinity,” by A. W. "Williamson, 
Ph.D., F.R.S. 

Koyal Institution.—The following is the arrange¬ 
ment of Lectures for the ensuing week:—Monday, 
March 18, at 9 o’clock, M. P. Chaillu “ On Personal 
Narrative of Travels in Central Africa.” Tuesday, 
March 19, at 3 o’clock, Professor Chven “ On Pishes.” 
Thursday, March 21, at 3 o’clock, Professor Tyndall “ On 
Electricity.” Friday, March 22, at 8 o’clock, Professor 
H. D. Rogers “ On the Origin of the Parallel Roads of 
Glen Roy.” Saturday, March 23, at 3 o’clock, Dr. E. 
Frankland “On Inorganic Chemistry.” 

ANSWERS TO COHHESPONDENTS. 

*** All Editorial Communications are to be addressed to Mr. Crookes, 
and Advertisements and Business Communications to the Publishers, 
Griffin, Bohn & Co, at the Office, 10, Stationers’ Hall Court, 
London, E.C. 

A Letter from “Verax,” on the Adulteration of Food, has been 
received, but too late to be inserted this week. 

Communications declined with thanks.—G. F. ft., J. A. Davies, and 
C. L. 

M A. B.’s request shall meet with consideration, and, if possible, be 
acceded to. 

C. 0. M. Wallace.—Apply to the Editor of one of’the Photographic 
periodicals. 

A Constant Reader.—The assertion respecting the Electric Light is 
quite correct. It is now used in lighting up one of the squares in Paris, 
and is cheaper than gas for that purpose. 

II. K. S.—You had better purchase the Magenta dye. It can be got 
for a much less sum than you could make it for small quantities, even 
supposing you to be successful in the attempt. The best mode of its 
preparation is a trade secret. 

A. Ashbey.—“Faraday’s Chemical Manipulations” has long been'out 
of print. A copy may occasionally be picked up at a second-hand 
bookseller’s, but it always fetches a good price. 

A Metallurgist.—We have not space to answer all your questions 
Dr. Percy’s book on metallurgy is expected to be out shortly and will 
contain full information on all these points. There are also several 
good works on metallurgy which would give you an account of what 
you require. 

Silver in Sea-Water.—This occurs in an excessively small proportion. 
In lai'ge bulks of the water, however, it becomes an important 
quantity ; for instance, it has been calculated that a cubic mile of the 
wTater of the Atlantic, contains nearly fifty tons’ weight of silver 
dissolved in it in the form of chloride. Whether it can, or will, ever 
be economically extracted from it, we will not venture to say. The 
copper bottoms of ships, after long voyages, are found to contain more 
silver than the metal did originally; but the copper is dissolved in a 
larger proportion than the silver is precipitated on it. 
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ON THE METHODS PROPOSED FOR 

PREVENTING THE FURTHER DECAY OF THE 

HOUSES OF PARLIAMENT. 

Since our last article touching on this subject, a ten¬ 
dency to reaction appears to have taken possession of the 
public. The narrow escape of policeman X. 2999—who, 
forsaking the ordinary beaten track of his professional 
brethren, nearly fell a victim to the brittleness of 
amorphous dolomite—has ceased to impress us. But, 
although it is certain that the decay has been exagge¬ 
rated, we are not to suppose that the building is sound. 
It is, moreover, evident that the authorities are fully 
resolved to take some steps to remedy the existing evil, 
be its magnitude less or more than is now generally 
believed. 

It is a melancholy thing for the honour of Chemistry, 
as a Science, that, no matter how simple the matter 
upon which we may attempt to take the sense of its 
Professors, they never come to anything approaching to 
a unanimous verdict; and this, to a great extent, arises 
from the circumstance that there is no science of which 
it is so easy to acquire a smattering, or of which it is so 
difficult to acquire a mastery, as Chemistry. It is also 
notorious that shocking discredit is beginning to attach 
itself to numerous teachers, who disgrace themselves 
and the science they endeavour to identify themselves 
with, by dubbing themselves “ Professors,” without any 
just claim to the title. These men have generally some 
pet process, to the success of which they devote them¬ 
selves, and happy are they if a “ Company” can be found 
to back them with funds to carry out their chimerical 
ideas. Let us hope that the Commission appointed to 
consider the best method of preserving the Houses of 
Parliament will steer clear of any plans put forward 
by such people, and carefully sift the claims of the 
inventors who may offer their assistance. There are, 
among the names already before the public in connection 
with this matter, several men of worth and talent, whose 
processes deserve the fullest trial and investigation; and 
there are others whose plans are obviously absurd, and, 
therefore, may without difficulty be thrown aside. 

Among the inventors before the public in connection 
with stone-liardening, there are some whose only fault 
has been a too sanguine belief in their own powers. Let 
us, therefore, in a matter of such moment, pause before 
deciding, and endeavouring, as far as the weakness of 
human nature will permit, to throw aside our pre¬ 
conceived ideas, carefully consider how far any of the 
proposed plans fulfil the demands upon them. 

It has been urged by one of the most eminent Chemists 
in this country that any organic preparation must of 
necessity fail, owing to its perishability.1 There is an 
element of weakness in this argument, owing to the 

1 The preservative constituent of silicic ether being, of course, 
silicic acid, it becomes an exception. The Chemist alluded to meant 
where the preservative constituent itself was an organic compound. 

fact that no composition can ever be arrived at which 
will never require renewal. No substance, we fear, can 
be applied to the stone in situ which shall penetrate 
entirely through, and render it as imperishable as the 
hardest and best material known to builders. The 
problem, if looked at from this point of view, becomes 
simplified, because we are only required to select that 
preparation which shall require the least amount of 
renewal. This element (renewal) enters as an important 
item in the cost, inasmuch as it is evident that the mere 
manual labour of covering so vast a pile will entail an 
immense expense, to say nothing of the extreme annoy¬ 
ance to the eye of perpetually seeing scaffoldings erected 
and platforms suspended, breaking every line of beauty, 
and hiding the lavish ornament upon which such labour 
and money has almost unavailingly been spent. 

In a recent Number we took occasion to animadvert 
somewhat strongly upon a pamphlet published by M. 
Szerelmey. In that work the author states that his 
processes are a revival of those known to the Ancients. 
He, however, not only offers no real evidence of his 
methods being even founded upon the ancient ones, but 
the entire work is a mere vague, rambling treatise on the 
advantages of the preservative processes of the Ancients, 
clothed in language affecting to be scientific, but betray¬ 
ing, in numerous instances, an extremely feeble acquaint¬ 
ance with the science which, of all others, is most 
essential to the elucidation of an ancient, or the con¬ 
struction of a modern method. "VYe think it, however, 
but just to M. Szerelmey to say, that, however unfa¬ 
vourable an impression his pamphlet and his secrecy 
may have made upon us, his process has obtained a very 
favourable verdict from a philosopher whose judgment 
all scientific men respect,—we allude to our great coun¬ 
tryman, Professor Faraday. At a meeting of the Royal 
Institute of British Architects, held a few weeks back, 
Mr. Edward M. Barry, in the course of a very manly 
and straightforward speech, read a correspondence 
between Mr. Faraday and the First Commissioner of 
Works. From the reading of these letters it transpired 
that Mr. Faraday, after examining the work performed 
upon a certain portion of the Houses of Parliament by 
Mr. Ransome, and another portion by M. Szerelmey, 
came to the conclusion that the method of the latter 
gentleman would prove the best. 

Mr. Faraday was requested to inform the First Com¬ 
missioner whether M. Szerelmey used oleaginous or 
other organic matter; we have not been able to find 
whether any or what answer was returned to this im¬ 
portant question. After reading his pamphlet we fancied 
we had a misty idea that he did employ some greasy 
or oleaginous substance, but it is scarcely necessary to 
say that we could get no definite information from a 
work written with the very object of preventing a con¬ 
clusion from being arrived at. 

Dr. Hofmann has expressed his opinions upon the 
subject freely, and his statements are always entitled to 
respect. He, like everyone else who has no pet process 
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to push forward, does not attempt to cut the knot, but 
candidly confesses the numerous difficulties which 
surround the matter. It is somewhat amusing to observe 
how his devotion to organic chemistry shows itself in 
his advocaby of silicic ether as a substance adapted for 
the purpose df hardening the surface of the stoiie. It 
would be easy to draw a parallel between the distin¬ 
guished Professor’s advocacy of silicic ether for defend¬ 
ing the Houses of Parliament, and the currier’s (in the 
fable) advocacy of leather for defending the city; but, 
however ridiculous it may appear to talk of employing a 
re-agent which only one chemist has as yet been bold 
enough to offer to manufacture in quantity, and even 
then at a price of £6 per pound, it is, however, certain 
that no substance appears to contain within itself so 
many elements of success. The price, wrhich at present 
renders its use hopeless, will doubtless one day be no 
objection. Let those wdio have received Dr. Hofmann’s 
idea wTith unsparing ridicule remember that, with 
chemicals, the rarest to-day is sometimes a drug on the 
morrow. 

Professor Tennant, whom the Chairman (Mr. Higbv 
’Wyatt) introduced to the meeting previously alluded to 
as “ one of the greatest mineralogists in this country,” 
addressed the audience in a speech from which we have 
been unable to extract anything of which the least use 
could be made, or from which anything could be taken. 
It is true that he drew a parallel between the condition 
of the Druids and the Moderns as regards the difference 
in their respective facilities for carrying stone, which 
parallel must be very gratifying to every lover of pro¬ 
gress, and that he “ referred to the compact sandstones 
of the coal measures, compact limestone of the mountain 
limestone, syenite of Mount Sorrel, near Leicester, and 
the stone on the Malvern Hillsbut, unless it be the re¬ 
building the Parliament Houses with one or more of the 
stones alluded to by the Professor, we do not see that 
anything is to be gathered from his speech; certainly, 
nothing as to the object before the meeting. 

As regards the experiments yet made, it appears that 
the following results have been obtained. We get our 
information from Mr. Scott’s report on the experiments 
made on rapidly-decaying stone in Westminster Abbey. 

1. Water-glass.—Tried in 1857 and 1858. Stone 
hardened, but decay only partially arrested. 

2. Paul's Aluminate of Potash.—Tried same date 
Same result as No. 1, 

3. Ransome’s Silicate of Lime Process.—Same result. 

4. Szerelmef s Secret Process.—Stone much hardened. 
Decay only slightly visible. 

5. Soap and Alum Process.—-Effects appear to have 
ceased. 

6. Rocha's Silicate.-—'Effects remain, but efficiency 
not reported on. 

7. Shellac in Spirits of Wit 1 e.—Admirably successful 
where protected from rain. Scarcely so successful where 
exposed to rain. 

8. White Wax in Turpentine.—Failure. 

9. Same as No. 8, but with addition of Stearine.— 
Better, but failing. 

10. Paine's Oil and Sulphur Process.•—Tried since 
July, 1859. Almost entirely successful. 

We submit that the above results are most encouraging. 
When, in a matter of such import, 30 per cent, of the 
methods tried are almost complete successes, every hope 
may be entertained that soon some processes may be 
discovered quite equal to the demands upon them. 

SCIENTIFIC AND ANALYTICAL 

ckEMISTRY. 

On the Extreme Difficulty of Removing the Last Traces 
of Carbonic Acid from Large Quantities of Air, 
by Jfessrs. C. W. Eliot and Frank H. Storer. 

In the course of our research upon the impurities of 
zinc, we instituted a series of experiments, in order to 
ascertain whether the disagreeable odour of hydrogen 
gas, as generated from common zinc by means of sul¬ 
phuric acid, could be attributed to the presence of any 
gaseous compound of carbon,—an apocryphal doctrine 
which seems to be quite generally credited. 

The results of these experiments were entirely nega¬ 
tive, in so far as they related to the point in question, 
and wc should not have thought of publishing them 
had it not been proved to us, by a memoir recently 
printed in Pcggendorffi’s Annalen, that one of the 
phenomena which we then observed had not been suffi¬ 
ciently dwelt upon by chemists. 

In our experiments above referred to, a jet of hydrogen 
was burned in a glass globe, 30 centimetres in diameter, 
through which was drawm, by means of an aspirator, 
a steady current of air. Before entering the globe, this 
air had passed through an apparatus, described in full 
below, which was intended to deprive it of all its 
carbonic acid, and on leaving the globe it was drawn 
through a bottle containing lime-water, carrying with 
it, of course, the products of the combustion of the 
hydrogen. Mre first used, in order to absorb the car¬ 
bonic acid completely from the air in which the hydrogen 
burned, two cylinders, 27 centimetres high and 5 centi¬ 
metres in diameter, filled with fragments of pummice- 
stone, moistened with caustic potash; not satisfied with 
this large absorption surface, wre next added to the 
cylinders two "Wolfe bottles, containing a concentrated 
solution of caustic potash, and finally substituted for 
the Wolfe bottles three five-bulb potash-tubes. We 
repeatedly maintained a burning jet of hydrogen in the 
globe for periods varying from four to six hours, with 
air purified by passing through the three potash-tubes 
and two cylinders described, and always obtained the 
same result,—viz., there was never any perceptible cloud 
of carbonate of lime in the bottle containing lime-water 
during the progress of the experiment; but after standing 
twelve hours, an umnistakeable deposit of crystalline 
carbonate of lime was invariably found at the bottom of 
the lime-water. We might have regarded this as suffi¬ 
cient evidence of the presence of an infinitesimal amount 
of carbon in the hydrogen, had we not found, by repeated 
trials, that the burning of the hydrogen had no influence 
whatever on the formation of this crystalline deposit. 
156,000 cubic centimetres of air (the contents of our 
aspirator), passed through the purifiers w7e have described, 
still retained sufficient carbonic acid to produce a deposit 
of crystalline carbonate of lime, when allowed time to 
separate from the lime-water by crystallisation.1 In 

1 The fact that carbonate of lime may at first be dissolved by lime- 
water, has been clearly shown by Vogel (ScJmeigger’s Journ. f. Ch. 
n. Phys., 1821, xxxiii. 207). It is moreover very distinctly affirmed in 
the following passage from an article which has recently fallen under 
our notice, by Berthollet (Annales de Cliimie, 1789, iii. 68) :—“ I am 
indebted to M. Welter for an observation upon the use of lime-water, 
which may be useful in cases where one wishes to detect small 
quantities of carbonic acid. Lime-water has the property of dis¬ 
solving a little carbonate of lime, of which one can assure himself by 
blowing-into it with a tube ; the air expired produces a cloud which 
re-dissolves entirely, until the lime-water is saturated with the car- 
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order to render the experiment irreproachable, with 
reference to the determination of carbon in the hydrogen, 
we should have been obliged to extend indefinitely our 
absorbing apparatus, and to force the air through the 
whole apparatus, instead of sucking it through, as in the 
experiments above described. The object in view was 
not worth such trouble and expense, and we, moreover, 
had not the necessary appliances, so that we were 
reluctantly forced to give up the inquiry. 

Our interest in the subject has been awakened anew 
by some experiments recently published by IT. Karsten,2 
upon the oxidation of dry non-nitrogenous organic 
substances by the action of atmospheric air at ordinary 
temperatures. The method upon which Karsten chiefly 
relied in these experiments was, in its essential features, 
identical with the one employed by ourselves, but the 
difficulty to which we have referred, of removing car¬ 
bonic acid from the air employed by any common 
absorption apparatus, is altogether ignored by him,3 as 
will appear from the following description of his appa¬ 
ratus, quoted from page 349 of his article :—“ In order 
to purify from carbonic acid and water the air which I 
allowed to flow in a slow, continuous stream over the 
organic substances, I placed before the vessel which 
contained them chloride of calcium tubes several feet in 
length, and in front of these a tube containing dry 
caustic potash, preceded by a bulb-tube filled with con¬ 
centrated solution of caustic potash; by this solution 
the air was first washed and freed from carbonic acid; 
it was then led slowly over the dry caustic potash and 
through the long chloride of calcium tubes, before it 
came in contact with the organic substances, which had 
been dried in the water-bath,” It is evident, at all 
events, that this apparatus was far less adequate than 
our own for the difficult operation of removing carbonic 
acid from the air. 

We do not in the least seek to deny the truth of 
Karsten’s assertion, that carbonic acid is really formed 
by the action of air at ordinary temperatures upon the 
substances in question. The fact is not only probable 
d priori, but would seem to be proved by his incidental 
statement (p. 348), that carbonic acid was formed when 
these compounds (sugar, cork,&e.) were exposed during 
some months to the action of air or oxygen in tubes 
sealed with mercury in' the pneumatic trough. In so 
far as charcoal is concerned, l)e Saussure4 has long ago 
shown the extreme probability that it is oxidised by the 
air, even when dry, as it is when wet. Neither do we 
wish to assert that it is impossible to deprive air of every 
atom of its carbonic acid. We insist only upon the facts, 
that it is a matter of no inconsiderable difficulty to do 
this, that Karsten’s apparatus was entirely inadequate, 
and that nothing in his paper would indicate that he 
has allowed for this source of error. 

It should be distinctly borne in mind that in the 
experiments of Karsten, as well as in our own, the 
question raised is not at all whether the amount of car¬ 
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bonic acid which escapes absorption can be estimated 
with the balance; for so long as the experiments are 
qualitative only, and conclusions are based upon the 
precipitate which is formed in lime-water, it is clearly 
necessary to remove every trace of carbonic acid from 
the air employed, no matter how “imponderable” this 
trace may be. We do not believe that the carbonic acid 
which escapes absorption in ordinary experiments can 
be of sufficient amount to be mentioned as a source of 
inaccuracy in the determination of the carbonic acid of 
the air, by the method which has been used by so many 
eminent chemists; for the extent of the error thus 
introduced must be far less than that of several others 
to which the absorption process, as commonly employed, 
is exposed, and which have been pointed out by 
Hlaziwetz,5 and in part also by the brothers Rogers.6 

So far as we know, those observers who have pre¬ 
viously touched upon this subject have been occupied 
with quantitative considerations only. They have, 
therefore, very properly rested content when by experi¬ 
ment they have satisfied themselves that the last potash- 

tube of their series no longer increased in weight during 
the space of time occupied by a single experiment.7 It 
must, however, be evident to any one who will perform 
the experiment, that the presence of an amount of 
carbonic acid which could not be detected by any 
weighing of potash-tubes may readily be made manifest 
by precipitating it as crystallised carbonate of lime. In 
this connection it should be mentioned that Brunner8 has 
distinctly called attention to the extreme difficulty of 
completely absorbing carbonic acid from the air. Brunner 
could accomplish this neither by means of a solution of 
baryta, nor by a mixed solution of chloride of barium 
and caustic ammonia,9 by bits of sponge moistened with 
baryta or lime-water, nor even by fragments of caustic 
potash, or asbestos moistened with a solution of potash ; 
lie finally chose slightly-moistened hydrate of lime as 
the best absorbent, and maintains that his method of 
determining carbonic acid in the air, by this means, is 
sufficiently accurate for all ordinary cases.10—Proceed¬ 
ings of the American Academy of Aids and Sciences. 

5 Wiener AJcad. Bericht, 1856, xx. 189. 

G Am. J. Sci. 1848 [2], y. 115 ; Edin. NewPhil. Journ. xliv. 150. 

7 Compare, for example, Dumas and Stass, “ Sur la veritable Pgids 
Atomique du Carbone,” Ann. Ch. et Pliys. [q[, i. 18. 

8 Poggendorjf’s Ann. der Phys. u. Ch., 1831, xxiv. 571. 

9 Having bad repeated opportunities of observing the great diffi¬ 
culty—not to say impossibility—of absorbing carbonic acid from 
mixed gases, especially if these contain so much as one or two per 
cent, of it, by means of these and similar liquids, I am glad to bear 
witness to the entire accuracy of this much-neglected statement.— 
F. H. S. 

10 It is a curious act, which not only corroborates Brunner’s 
observation, but also suggests a more extended use in the laboratory 
of his favourite absorbent, that manufacturers of coal-gas find in 
practice, that carbonic acid, when not present in very abnormal 
quantity, may be readily removed from the impure gas by passing 
the latter through several layers of dry hydrate of lime, spread in 
fine powder upon perforated iron grates, or upon shelves of basket- 
work (“ dry-lime purification”) ; while it is practically impossible to 
absorb all the carbonic acid from similar gas by the wet system, in 
which the impure gas is forced through milk of lime, contained and 
agitated in several successive purifiers. Yet with the other chief 
impurity of coal-gas, sulphuretted hydrogen, the reverse of this is 
the case; for, by means of the wet-lime purification, this substance 
can, in ordinary cases, be very readily and completely removed, with 
an expenditure of but little lime, while with the dry purification tins 
result is far less easily attained. Moreover, this non-absorption of 
carbonic acid in the wet-lime purifiers cannot be due to any inter¬ 
ference caused by the sulphuretted hydrogen ; for it is just as difficult 
to absorb all tho carbonic acid from rosin-gas, which contains no 
sulphuretted hydrogen, as it is to absorb that in the gas prepared 
from coal. 

bonate of lime which has been formed. If, therefore, it is desired to 
detect small quantities of carbonic acid by means of lime-water, it 
is necessary to agitate some carbonate of lime with the latter, in 
order that it may be saturated, before filtering it.” That the car¬ 
bonate of lime separates, after a time, from the lime-water which had 
previously held it in solution has also been shown by one of us (Am. 
J. Sci., 1858 [2], xxv. 42),—at that time entirely ignorant of the 
experiments of Vogel and Welter. 

8 Poggendorff's Ann. der Phys. u. Ch., i860, cix. 346. 

8 The reader of Karsten’s Memoir will observe that, like ourselves, 
he obtained for the most part only crystalline carbonate of lime, no 
immediate cloudiness. 

4 Gilbert's Ann. der Phys., 1814, xlvii., 119, note. 
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ISO Picric Acid in the Detection of Potash. 

Note on Sources of Error in the Employment of Picric 
Acid to Detect the Presence of Potash,1 by M. 
Carey Lea. 

Picric acid enjoys a high reputation as a test for potash. 
Employed in its alcoholic solution, or as soda or ammonia 
salt, sometimes as magnesia salt, it gives with potash 
solutions a dense yellow crystalline precipitate. If the 
solution containing potash be very dilute, the precipi¬ 
tate may not make its appearance till after some hours’ 
repose, and it then forms long, delicate needles. 

Rose remarks that this re-agent “is even more sensi¬ 
tive than the solution of chloride of platinum.” In his 
summing up, he observes, that, of the various re-agents, 
chloride of platinum, tartaric acid, picric acid, perchloric 
acid, sulphate of alumina, and hydrofluosilicic acid, the 
latter is insufficient to distinguish between potash and 
soda; and that the chloride of platinum and sulphate of 
alumina give the same reactions with ammonia as with 
potash.2 No qualification is made with respect to the 
certainty of the indications afforded by picric acid. 
Plattner makes the same observation as to the greater 
sensitiveness of picric acid compared with bichloride of 
platinum and equally without qualification as to its 
reliability.3 

I therefore believe that the remarkable insolubility of 
otherwise soluble alkaline picrates in alkaline solutions 
has not been before pointed out. If an alcoholic solution 
of picric acid be poured into a solution of carbonate of 
soda, it occasions an immediate dense yellow precipitate, 
not to be distinguished in appearance from a precipitate 
of picrate of potash, and liable to be mistaken for it 
with the greatest facility. The picrate of soda formed 
in the case just mentioned is the most soluble of all the 
alkaline picrates, and a priori we should not expect to 
find it precipitated under these circumstances. An 
aqueous solution of picrate of soda added to one of 
carbonate of soda acts in precisely the same manner. 

To ascertain if these reactions were extended to various 
compounds of picric acid, examinations were made which 
gave the following results:— 

Alcoholic solution of picric acid added to— 
solution of carbonate of ammonia, gave an imme¬ 

diate dense yellow crystalline pre¬ 
cipitate. 

„ carbonate of soda gave not so instanta¬ 
neous a precipitate, but one which, 
after standing, became even more 
dense. 

Aqueous solutions of picrate of soda gave with 
solution of carbonate of ammonia \ , 

sulphate of ammonia ! 
carbonate of soda ) Precipitates. 
phosphate of soda, slight precipitate. 

Aqueous solution of picrate of ammonia gave with 
solution of carbonate of ammonia ) 1 

sulphate of ammonia 
carbonate of soda ) Precipitates. 

phosphate of soda, none. 
Aqueous solution of picrate of magnesia gave with 

solution of carbonate of soda j abundant 
,, carbonate of ammonia j precipitates. 

When the alkaline solutions to be tested are otherwise 
than very dilute, there is absolutely no difference in the 
appearance of the precipitates. When the amount of 

3> 

)) 

J) 

1 American Journal of Science and Art. 

2 Rose, “ Handbucli der Analytisclien Cliemie,” Band i. s. 6—10. 

3 Plattner, “ Die Probivkunst mit deiu Lotlarohre,” Third Edition, 
p. 178. 

the precipitate is small, the following differences maybe 
observed:— 

The potash precipitate forms longer needles, and when 
these are found only after standing, or when the preci¬ 
pitate is re-dissolved by heat and allowed to crystallise 
by slow cooling, they exhibit a beautiful play of red and 
green colours. 

The soda salt is of a lighter and brighter yellow than 
either the potash or ammonia salt. Its needles are also 
shorter than those of either of the other compounds, 
and when the precipitate has been re-dissolved by heat, 
and allowed to crystallise by slow cooling, they tend to 
agglomerate themselves together in spherical masses. 
This is a very marked character, and when exhibited is 
unmistakeable, but is not always shown. 

The ammonia salt when crystallised in quantities is 
very distinct in appearance from the potash salt; but 
when thrown down in small portions, even by slow 
crystallisation, cannot be distinguished from it with 
certainty. The prisms are flatter, but these differences 
are not apparent in very slender needles. The play of 
colours, which the ammonia salt exhibits to a less degree 
than the potash, disappears entirely in the soda salt. 

The above reactions indicate that extreme caution 
must be used in employing picric acid as a test for 
potash. The precipitates above described do not re¬ 
dissolve in any excess of the picrate or of picric acid; 
nor is it to be supposed that concentrated alkaline 
solutions are necessary to cause them,—on the contrary, 
in many cases very dilute ones are sufficient. To deter¬ 
mine within what limits such reactions are produced, the 
following trials were made:— 

A. Dilution of the alkaline solutions. Limits obtained, 
(1.) With carbonate of soda, 
A solution containing 5 per cent, anhydrous carbonate 

of soda gave 
with alcoholic solution of picric acid, an immediate 

abundant precipitate; in ten minutes the tube 
could be inverted without spilling the contents, 

with solution picrate of soda, an immediate preci¬ 
pitate, becoming in the course of an hour a very 
dense one. 

A solution containing per cent. carb. of soda gave 
with alcoholic picric acid, a slight precipitate, 

increasing very much by standing, so that after 
eighteen hours the tube could be inverted without 
spilling the contents, 

with picrate of soda, none. 
A solution containing 1 per cent, carbonate of soda gave 

with alcoholic picric acid, slight precipitate, after 
eighteen hours’ repose, 

with picrate of soda, none. 
(2.) With sulphate of ammonia:— 
A solution containing 5 per cent, anhydrous sulphate 

ammonia gave 
with alcoholic picric acid, immediate dense precip. 
with picrate of soda, „ „ 

Solution containing 2^ per cent, sulph. ammonia gave 
with alcoholic picric acid, immediate dense precip. 

Solution containing 1 per cent, sulph. ammonia gave 
with alcoholic picric acid, immediate dense precip. 
with solution picrate of soda, immediate slight pre¬ 

cipitate. The solution, on standing, gave a beau¬ 
tiful crystallisation of long needles, with bright 
play of colours, exactly resembling the reaction 
of potash salts. 

with picrate of magnesia, by long standing, a very 
faint precipitate, 

with picrate of ammonia, none. 
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Solution containing ^-i^th anh. sulph. ammonia gave 
with alcoholic picric acid, after a short interval, an 

abundant precipitate. . 
Solution containing -^i^th anh. sulph. ammonia gave 

with alcoholic picric acid, after a short interval, a 
considerable precipitate. 

Solution containing l0^0-5-th anh. sulph. ammonia, gave 
with alcoholic picric acid, no precipitate, even after 

twenty-four hours’ repose. 

B. Limits obtained with respect to indications of 
diluted solutions of alkaline picrate :— 

A solution of picrate of ammonia, in 200 parts water, 
gave, with an equal volume of strong solution of car¬ 
bonate of ammonia, an immediate precipitate of small, 
yellow needles. In ten minutes a considerable quantity 
settled at the bottom of the vessel. 

A solution of same salt in 400 water gave, with an 
equal volume of solution carbonate ammonia, signs of a 
precipitate in a few minutes, and, after some hours, an 
appreciable quantity settled at the bottom of the vessel. 

With 1 part picrate ammonia in 800 water no preci¬ 
pitate was produced by solution of carbonate ammonia 
even after twent37-four hours’ repose. 

The conclusion to be drawn from these results is,— 
That alcoholic solution of picric acid or aqueous 

solution of picrate of soda will produce a precipitate in 
almost any alkaline solution, whether of soda, ammonia, 
or potash, except under circumstances of great dilution, 
especially if allowed to repose for twenty-four hours. 

That picrate of ammonia and picrate of magnesia 
give the same results, but in a less degree. 

That picric acid is, therefore, wholly unreliable as a 
test for potash, the results obtained being such as would 
tend altogether to mislead those who are not extremely 
familiar with the appearance of the precipitates, and 
that in some cases the results are so deceptive that even 
eyes most familiar with these reactions might be deceived; 
for example, in the result obtained above by testing a 
solution containing 1 per cent, sulphate of ammonia 
with solution of picrate of soda. In this case a crystal¬ 
lisation of picrate of ammonia was obtained perfectly 
simulating that of the potash salt. 

Picric acid is, in fact, a better test for soda than for 
potash, because with a soda solution it gives a precipi¬ 
tate which, re-dissolved by heat, generally, but not 
always, gives a characteristic spherically-radiated, bright 
canary-j’ellow crystallisation, whereas the precipitate 
obtained from a potash solution can never be positively 
distinguished by its appearance from that afforded by an 
ammonia solution ; and we have just seen that a solution 
containing -^-Loth of sulphate of ammonia, or even less, 
is capable of producing such a precipitate. 

On the Microscopical and Chernico-Microscopical 
Characters of various Starches and Grain-meals, 
by John Horsley, F.C.S. 

(Continued from page 163.) 

Barley-meal. 

Under Water, the starch granules are not unlike those 
of wheat, as at first sight to be easily mistaken for them, 
but on comparison it will be found that the smallest 
grains are considerably less in size than the corresponding 
ones of wheat, whilst here and there some of the larger 
ones have a slight cleft or groove running through them. 

Under Acid Hydrochloric, the starch granules in¬ 

stantly dissolve, leaving behind cellulose matter, and on 
pressing the over-glass a little closer, globules of oil 
collect. Here I take occasion to correct an apparent 
omission when treating of wheat flour, which, like 
barley, contains oily matter, and would be rendered 
evident by hydrochloric acid. 

Under Acid. Sulphuric, the granules are rapidly but 
irregularly acted on at their edges, and the cellulose 
reddened. 

Under Liq. Potass. Dil., the starch granules immedi¬ 
ately swell out, then collapse and curl over, presenting 
the appearance of a slit or furrow down their entire 
length, and passing rapidly into a transparent jelly. By 
this test barley is readily distinguished from wheat, 
which is less rapidly acted on. 

Under Liq. Ammon. F., no reaction beyond greater 
definition and the discoloration of the cellulose matter. 

Under Folariscope, polarises very faintly. 

Oatmeal. 

Under Water, these starch granules are readily dis¬ 
tinguished from every other by certain peculiarities. The 
larger ones are of a round or oval shape, rather dark 
shaded, of an aggregate or composite character, as of 
several smaller granules of a diamond-like or angular 
form being dove-tailed or clustered together. 

Under Acid Hydrochloric, as was the case with 
barley, the starch is rapidly dissolved, but a larger 
quantity of oil is produced than with barley or wheat. 

Under Acid Sulphuric, the peculiar reticulated 
appearance of the compound globules is instantly 
destroyed by the dispersion and gelatinisation of the 
diamond-shaped particles. The cellular matter and 
fibrous structure are also rendered beautifully evident, 
sometimes acquiring a deep-yellow or brown tinge, with 
patches of pink. 

Under Liq. Potass. Dil., is instantly dissolved, forming 
a viscid but opaque jelly, and, besides the discoloration 
of the cellulose matter, some small oil globules are seen 
floating about. 

Under Liq. Ammon. F., no reaction is produced 
beyond the clearer definition and discoloration of cellulose 
matter. 

Under Polariscope, does not polarise. 

Indian Corn, or Maize. 

Under Water, but for their larger size, the granules 
of starch resemble the smaller or detached grains of 
oats, being, like them, angular or diamond-shaped, with 
cupped central depressions, and sometimes radiating 
lines. 

Under Acid Hydrochloric, the starch granules of the 
whole-ground corn are rapidly dissolved, with the deep 
discoloration of the cellulose, and the production of a 
much larger quantity of oily or fatty matter than was 
previously noticed in other grains; but the starch in its 
pure state, free from colour and cellulose, as Poison’s 
corn flour, or Oswego flour, readily dissolves, forming a 
transparent jelly. 

Under Acid Sulphuric, the granules continue more 
or less intact for a long time ; they, however, lose their 
angular form, and become changed to a flat-round, with 
a dark spot in the centre. Whole-ground Indian corn 
(both the white and yellow kind) becomes instantly dis¬ 
coloured of a deep golden-yellow by this re-agent. 

Under Liq. Potass. Dil., the pure white starch swells 
up immensely, retaining its shape more or less for some 
time, becoming at last a viscid, transparent jelly. The 
impure or whole-ground kind has the cellulose changed 
to a deep yellow by this re-agent. 



i82 On the Impossibility of Puddling Iron containing Copper. 

Under Liq. Ammon. F., no reaction, but, as in the 
previous case, a deep-yellow colour is imparted to the 
cellulose. 

Under Polariscope, polarises very faintly. 

Buck Wheat. 

Under Water, these starch granules are polygonal, 
very regular in size, and not unlike those of rice, only 
somewhat larger, perhaps, between rice and Indian corn. 
Scarcely any markings are observable, but there is 
generally some brownish. colouring-matter of a very 
finely-reticulated character visible. 

Under Acid Hydrochloric, they are readily dissolved; 
the cellulose matter discoloured, and oil globules 
liberated. 

Under Acid Sulphuric, the starch is rapidly dissolved 
and gelatinised, the cellulose matter becoming of very 
dark brown colour. 

Under Liq. Potass. DU., is rapidly acted on, forming 
a thick transparent jelly, the membrane or envelope sur¬ 
rounding the masses of starch granules (for in the 
original seed they are packed together in triangular or 
conical-shaped parcels), is readily recognised from its 
becoming highly discoloured by this re-agent. 

Under Liq. Ammon. F., no reaction is produced, but 
the envelope and cellulose matter is rendered of a deep 
yellow colour. 

Under Polariscope, does not polarise. 

Eye Meal. 

Under Water, consists of nearly equal proportions of 
very large and small grains, the larger ones being of a 
full moon-shape, or, rather more protuberant that wheat 

. starch, whilst the smaller ones are of a polygonal 
shape. The surfaces of the larger ones are sometimes 
irregular and uneven, at other times a triangular slit is 
observable across the granule. 

Under Acid Hydrochloric, the starch granules readily 
dissolve, leaving behind cellulose matter with a tolerable 
quantity of oil globules. 

Under Acid Sulphuric, the granules rapidly dissolve 
and gelatinise, whilst the cellulose matter becomes 
almost black, with here and there a patch of bright 
pink colour. 

Under Liq. Potass DU., the starch is rapidly gela¬ 
tinised, and the cellulose highly discoloured. 

Under Liq. Ammon F., no particular reaction beyond 
the discolouration of the cellulose. 

Under Polariscope, polarises but faintly. 

Pea Meal. 

Under Water, the starch granules are of various 
shapes, but are principally, when entire, (which is 
seldom the case with the meal of peas which have been 
desiccated by heat) of a flat round, long oval, or kidney- 
shape, of a pearly aspect, with either a deep straight 
furrow or a triangular slit or crack. They have also 
strong indentations, and sometimes wrinkled and granu¬ 
lated attachments. One great peculiarity is their con¬ 
centric lines or markings which (if the grain is perfect 
and the light good) may be seen to commence at their 
edges as a kind of long horizontal ring or series of 
closely-fitting rings up to about the centre of the 
granule) which may be supposed to be the situation of 
the hilum, but none appears. In addition to this, the 
taste and flavour of peas are of easy recognition. 

Under Acid Hydrochloric, the starch granules rapidly 
dissolve,- and a very large quantity of oily or fatty 
matter is separated. The cellulose is also discoloured. 

Under Acid Sulphuric, the starch granules retain 
their form more or less'for some time, being (if perfect) 

but slowly acted on, the cellular matter rapidly acquiring 
a deep yellow colour, which is succeeded by a bright 
pink. 

Under Liq. Potass. Dil., is gelatinised almost instantly, 
leaving only cellulose matter (which appears dis¬ 
coloured and full of pin-holes) undissolved. 

Under Liq. Ammon. F., scarcely any reaction is pro¬ 
duced, but definition is greatly improved, the cellulose 
matter, as with potash, being discoloured. 

Under Polariscope, polarises a little. 

Lentils (Ground). 
Under Water, the microscopic appearance of the pure 

starch granules is so closely analogous to those of peas 
as to render any further description of them unnecessary, 
but in their mixed state, as meal, they are of reddish 
colour, by reason of the cellular matter, whilst pea- 
meal is yellowish. 

Under Acid Hydrochloric, the starch granules readily 
dissolve, and, like peas, furnish a large quantity of oil 
globules. 

Under Acid Sulphuric, reaction the same as with peas. 
Under Liq. Potass. Dil., the same as peas, the starch 

being dissolved, and the cellulose discoloured. 
Under Liq. Ammon. F., no reaction, only the cellu¬ 

lose being discoloured. 
Under Polariscope, polarise faintly. 

Bean Meal. 
Under Water, although not unlike pea starch, yet 

the granules are sufficiently distinguishable by their 
greater regularity, both in size and form, being for the 
most part of a long oval or lozenge shape, with strongly- 
marked slits or furrows running down the granule, which 
is not unfrequently cracked or split in halves, or nearly 
so. The concentric lines, however, are certainly less 
distinct than in peas and lentils. The peculiar taste 
and flavour of beans are recognisable by the palate. 
Boiling them with water also developes their odour. 

Under Acid Hydrochloric, the starch is readily dis¬ 
solved, the cellulose matter discoloured, and a large 
quantity of oil globules liberated. 

Under Acid Sulphuric, the reaction is similar to that 
of peas and lentils. 

Under Liq. Potass. Dil., is rapidly gelatinised and 
the cellulose discoloured. 

Under Liq. Ammon. F., no reaction, only the cellu¬ 
lose discoloured. 

Under Polariscope, polarises faintly. 

TECHNICAL CHEMISTHY. 

On the Lmpossibility of Puddling Iron ivhich contains 
Copper, by Dr. C. List. 

It has been stated as a matter of belief among practical 
iron-workers in Germany, that pig-iron which contains 
copper cannot be puddled ; assertions having even been 
made, that when one puddler wishes to annoy another 
he will sometimes throw a bit of copper—a small coin 
for example—into the furnace, so that the iron cannot 
be made to “ rise.” 

Without giving full credence, as yet, to this statement, 
Hr. List mentions that he has observed two instances 
which go to prove that it may be correct. In the case 
which he has more particularly described, none of the 
phenomena which ordinarily occur when iron is puddled 
appeared. Some 400 lbs. of pig-iron having been placed 
in the furnace, -were melted in the course of half-an- 
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hour, at which time a sample taken from the molten 
mass was perfectly white, but the usual evolution of 
carbonic oxide, and consequent swelling or “ rising” up 
of the mass of scales, &c., about the iron, did not ensue. 
On the contrary, by the time that the balling together 
of the iron should have commenced, it was evident that 
the charge could not be worked off; it was therefore 
removed from the furnace, after having remained there 
about three-quarters of an hour. As the melted metal was 
flowing out it emitted numerous beautiful blue sparks, 
which were also produced when the metal in the furnace 
was stirred. The sparks were regarded by the workmen 
as an indication that the iron contained copper. 

The amount of metallic iron which remained weighed 
240 lbs., 160 lbs. having been lost in the scales and slag. 
Analyses [for details of which see the original memoir] 
were made of the original pig-iron, (1.) ; of the sample 
taken, as previously mentioned, from the melted iron, 
as it lay beneath the scales (11.); and of the iron after 
it had been removed from the furnace 

* I. 

Silicon . . . 1*32 

(in.). 

h. 

0-20 
III. 

Sulphur . • 0-28 
▼ 

0.20 
Manganese 0 3’56 — 0-48 
Copper . • °’35 0-38 °’57 

It was evident, therefore, that the 400 lbs. of pig-iron 
used did really contain nearly a pound and a-half of 
copper. It appears, moreover, that copper cannot be 
removed from iron by puddling. Calculating how much 
copper ought to be left in the iron which was finally 
removed from the furnace, in case none had been lost in 
the slag, it is found that there should be o’58 per cent., 
almost exactly the quantity which was obtained in 
analysis No. III.—Dingier’s poly teclmisches Journal, 

On the Preparation of Oxide of Lead free from Copper 
and Iron, by T« Wichmann. 

Of the many plans which have been proposed for 
utilising the sulphate of lead which is formed in con¬ 
siderable quantity as a secondary product in the prepa¬ 
ration of alumina mordants at print-works, the method 
of reducing it in furnaces to the metallic state has been 
most frequently resorted to, since the quality of the lead 
thus prepared is of peculiar excellence. Instead of thus 
reducing the sulphate of lead, Wichmann proposes to 
convert it directly into oxide of lead, maintaining that 
the oxide thus prepared, being uncontaminated with 
copper or iron, will be well suited for the manufacture of 
white glaze for pottery—(probably also for making flint 
glass)—it being somewhat difficult to obtain in commerce 
oxide of lead which does not contain traces of these im¬ 
purities. In his method, suggested by that of Mohr1 for 

1 To a boiling solution of caustic soda, of 110 to 115 sp. gr., of 
known strength, an equivalent weight of powdered nitrate of baryta 
is added. As soon as the baryta salt has completely dissolved, the 
hot solution should be rapidly filtered in order to separate any sul¬ 
phate or carbonate of baryta which may have been formed from im¬ 
purities of the soda, and the filtrate set aside in a cool place. An 
abundant crop of crystals of hydrate of baryta soon forms. These 
crystals are to be drained from the solution of nitrate of soda, upon 
a funnel loosely plugged with cotton and the drying completed [accord¬ 
ing to Mohr] by means of a centrifugal machine. If required for 
purposes where the adhering nitrate of soda should be avoided the 
hydrate of baryta may be re-crystallized. In place of the nitrate of 
baryta one may use chlorid of barium—or in place of the soda, potash; 
but as a rule the presence of chlorine in the product would be more 
objectionable than that of nitric acid. On the small scale the process 
of boiling is best conducted in a glass flask, but where larger quanti¬ 
ties are desired a covered iron kettle may be used—as in the common 
method of preparing caustic alkalies.—From Archiv der Pharmacie, 
lxxxviii. 38 ; in Chemisches Centralblatt, 1856, [N. F.,] i. 834. 

preparing caustic baryta, a quantity of caustic soda lye, 
of from 28° to 30° I??1 = about 1*25 specific gravity, 
having been brought to boil in an iron kettle, the sul¬ 
phate of lead is added to it little by little, with constant 
stirring-, oxide of lead and sulphate of soda being pro¬ 
duced. The amount of sulphate of lead which shall be 
added to a kettleful of soda, and which is somewhat less 
than the quantity which theory would indicate, must be 
determined once for all by direct experiment,2 sulphate 
of lead being added until the sharp caustic taste of the 
soda is no longer manifest. It is well, however, to leave 
some free soda in the solution, lest a portion of unde¬ 
composed sulphate of lead should contaminate the oxide 
of lead which is formed, although a small amount of the 
latter will combine with the soda and remain in solution. 
During the boiling the decomposition is rapid and com¬ 
plete, unless the soda lye contained much carbonate of 
soda, in which case a white scum of carbonate of lead 
will separate. 

When the proper quantity of sulphate of lead has 
been added to the lye, and the decomposition is finished, 
the contents of the kettle must be thrown into a vessel 
containing water, in order that the sulphate of soda 
which has been formed may be retained in solution, 
which would not be the case if no water were added to 
the mixture. The oxide of lead, which is in the form 
of exceedingly fine crystalline scales of a light yellowish 
red colour3 and of great purity, is readily deposited; 
after being thoroughly washed, to remove the sulphate 
of soda, it is dried and finally ignited in a reverberatory 
furnace—the charge being subsequently allowed to cool 
as slowly as possible. 

As thus prepared, the oxide is an exceedingly soft 
powder of a yellowish-red colour like prepared litharge ; 
it contains about 2 per cent- of alumina, which cannot 
readily be removed, but which is not at all detrimental 
to its use in glazing pottery, and also a larger or smaller 
quantity of carbonate of lead, according as the soda lye 
was more or less contaminated with carbonate of soda. 

The crude sulphate of lead, as it comes from the 
print-works, should be agitated and washed with water 
—or, better, forced through a fine sieve, in order to 
break up lumps, and to remove any foreign substances—• 
before being used. 

The residual solution of sulphate of soda being evapo¬ 
rated, together with the first portions of the wash-water, 
affords Glauber’s salt, containing alumina, plumbate of 
soda, acetate of soda (the acetic acid and alumina being 
both derived from the crude sulphate of lead), and 
chloride of sodium (from the soda lye); being free from 
iron, it is suitable for glass-makers’ use.—■Polyteehnisches 
Centralblatt. 

t On Cleansing Mordanted Cloth before Dyeing, 
by J. Lcewenthal. 

It is well known that cotton cloth upon which alumina 
or iron mordants have been printed must be submitted 
to the so-called dunging process before it can be dyed. 

The action of the ingredients used for dunging is :— 
1, To completely fix the mordants ; 2, to remove the sub¬ 
stance (starch, gum, &c.) with which the mordant was 
thickened for printing; (3, as well as to remove the 

2 For a ready method of obtaining the weight of moist sulphate of 
lead, see Mr. F. Mayer’s paper in the March No. of the American 
Journal of Science. 

3 If a more concentrated soda lye be used, say of 40° B., somewhat 
larger crystals of a dark red colour are formed, 
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excess of mordant, and b}7 combining with it prevent it 
from soiling those portions of ihe cloth which are to 
remain uncoloured.—E, ICopp.) 

Giving special prominence to the second of these 
desiderata, that of removing the thickening agent, 
Loewenthal proposes to employ diastase, as contained in 
malt, in order to convert the starch into sugar, thus 
rendering it readily soluble so that it can he easily 
removed from the cloth. 

By direct experiment he has satisfied himself that the 
addition of malt to baths of bran (previously boiled) or 
of cowdung, is decidedly beneficial; cloths wdiich have 
been printed with an alumina mordant thickened with 
starch being very rapidly cleansed in this manner. With 
iron mordants a somewhat longer time is required than 
with those of alumina, but they are nevertheless cleaned 
much more rapidly than when no malt is used. 

A temperature of 3 5°to4o° R. [= in° to 122° E.] 
is sufficient that the malt shall act powerfully. 

When the dunging-bath contained water-glass (sesqui- 
silicate of soda) the use of malt gave rise to the forma¬ 
tion of spots upon the cloth in the process of dyeing. 
The author thinks, however, that this objection might 
perhaps be obviated if purer diastase were used instead 
of malt. 

In this connection Barreswil remarks that he has 
employed pepsine with success in removing colours fixed 
with albumen.—Journal fur praktische Chemie. 

On the Value of Different Kinds of Soap, 

by R. Graeger. 

Complaints of consumers in regard to the value, or 
rather efficacy, of samples of soap, which to the best of 
the manufacturer’s knowledge have been well prepared, 
are not uncommon. 

It is very probable that the usual explanation which 
is offered, whenever a soap fails to fulfil the expectations 
of its consumer, viz. that it contains too much water, 
may be in many cases correct. Admitting this, and 
various other contingencies, which are of importance in 
deciding upon the value of a soap, there appears to be 
another obvious reason why different soaps containing 
equal amounts of water may still possess different 
degrees of efficacy. 

It is evident from the different equivalent weights of 
the various fatty acids, that the amounts of caustic 
alkali taken up by them in the formation of soap must 
be of unlike magnitude. 

If it be true, that the detergent power of soap is 
entirely dependent upon the amount of alkali which it 
contains, of course it follows that those soaps which 
contain the largest proportion of alkali,—or in other 
words, those containing a fatty acid, the equivalent 
weight of which is small,—must be the most efficacious. 

Since the difference between the equivalents of the 
common fatty acids are not large, these considerations 
are perhaps of little or no importance in so far as con¬ 
cerns the consumption of soap in household economy— 
the total amount used in a single family being’ but 
small. In a manufacturing establishment, however, 
where fifty or a hundred thousand pounds of soap may 
be used in the course of a year, differences which cannot 
be deemed insignificant must exhibit themselves. 

For example, the equivalent weights of several soaps 
(regarded as anhydrous), in common use, are as 
follows 

Oleic acid (red oil) soap . 
Palm oil ,, 
Tallow „ 
Cocoa-nut oil „ 

= 3800-95 
= 3588-85 

= 3 3°°*9 5 
= 30^5-45 

Calculating from these weights how much of each of 
the other soaps would be required to replace 1000 pounds 
of tallow soap, the following quantities will be found 

Per 
Pounds of cent. 

1151 oleic acid soap, i.e., 15-1 more than tallow soap. 
1087 palm oil ,, i.e., 8-7 „ ,, 

928 cocoa-nut oil „ i.e., 7-2 less than „ 

Differences like these must certainly be of importance 
in practice ; and could, doubtless, be detected by direct 
experiment, if any one would undertake a comparison 
of the various kinds of soap—a research which would 
not be easy, however. — Bcettger’s polytechnisches 
Notizblatt. 

PHYSICAL SCIENCE. 

Early Eesearches on the Spectra of Artificial Light 
from Different Sources. 

Now that the attention of scientific men is being drawn 
to the method of analysis by means of spectrum obser¬ 
vations, our readers will feel an interest in knowing 
that many of the observations w7hich are now being 
followed up by Continental savans, have been investi¬ 
gated in a more or less perfect manner by English ex¬ 
perimentalists. Wheatstone and Talbot, whose names 
have been unaccountably passed over in silence by recent 
writers on the subject, have, in fact, observed and recorded 
so much connected with the spectra of artificial light 
from different sources, that we have thought it advisable 
to collect together some of the more important results 
which these experimentalists have obtained. They will 
be read with more interest, inasmuch as Professor 
Wheatstone has placed at our disposal several papers 
and memoranda of experiments made by him nearly 
thirty years ago, many of which have either not been 
published at all, or have only appeared in abstract in 
the Transactions of learned Societies. 

The first public account of any of these researches 
was communicated by the Professor to the British Asso¬ 
ciation for the Advancement of Science, at their meeting 
in Dublin in August, 1835. With the exception of a 
short abstract of the paper which was furnished by the 
author for the volume of Transactions published by the 
Association, the only account of this paper which ap¬ 
peared was a short notice in the “ Proceedings of the 
Fifth Meeting of the Association ”—a local publication, 
—issued without the sanction of the Sections, and conse¬ 
quently uncorrected by the authors. In this it states 
that on the 12th of August, 1835 :— 

“ Professor Wheatstone detailed the results obtained by 
him when attempting to form by the prism a spectrum or 
coloured image of the spark obtained from an electro¬ 
magnetic apparatus, as also of the sparks produced under 
various circumstances from simple galvanic influence, and 
from an electrical machine. In the spectrum or coloured 
image formed by a beam of solar light when analysed by 
a prism, the colours succeed each other without any 
interruption, except that when the prism is of very good 
glass, certain dark bars cross the image at fixed though 
unequal distances. 

“ Mr. Wheatstone examined the light produced by a 
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revolving electro-magnet, expecting to find something of 
a similar effect; but to his surprise he found that the 
simple coloured lines that presented themselves were 
separated by great intervals, in which no light whatever 
could he seen,—and this with such regularity as to afford 
a test, not only of the substance through the instrument¬ 
ality of which the light was procured, but also a test of the 
strict identity of the light produced by galvanism and by 
electro-magnetism, and a proof that the light of common 
electricity was essentially distinct from either. When 
mercury was used as the means of producing the spark, 
Professor Wheatstone found the series of colours and 
their distances from each other, to be readily distinguished 
from the series and distances of the colours resulting from 
the spark produced when any other metal was used ; and 
the same circumstances for each of the other metals 
which he was able to use in the fluid state, were so 
characteristic as to afford means of distinguishing them. 
He also found that the light produced by the combustion 
of each of these metals was so dissimilar from that pro¬ 
duced from the electro-magnetic, galvanic, or electric 
spark, that Professor Wheatstone came to the important 
conclusion that these sparks cannot result from the com¬ 
bustion of the metals, but rather from a portion of the 
metallic conductor carried off by the electric discharge 
and ignited. This communication created much interest; 
and Professor Wheatstone was kind enough to promise on 
a future occasion to exhibit these curious appearances to 
any members of the Association who might feel an interest 
in the subject. This he accordingly did on two succeed¬ 
ing occasions, when we had the pleasure of seeing the 
various phenomena, and had an opportunity of observing 
how very accurately the Professor had detailed the 
appearances.” 

The following abstract was prepared by Professor 
Wheatstone himself for the purpose of being included 
in the official account of the transactions. It is taken 
from the fifth report of the British Association for the 
Advancement of Science, 1835, page 11 of the “ Transac¬ 
tions of the Sections”:— 

“ The following is a brief notice of the principal results 
stated in this communication: 1. The spectrum of the 
electro-magnetic spark taken from mercury consists of 
seven definite rays only, separated by dark intervals from 
each other. These visible rays are two orange lines close 
together, a bright green line, two bluish-green lines near 
each other, a very bright purple line, and lastly a violet 
line. The observations were made with a telescope 
furnished with a measuring apparatus ; and to ensure the 
appearance of the spark invariably in the same place, an 
appropriate modification of the electro-magnet was 
employed. 2. The spark taken in the same manner from 
zinc, cadmium, tin, bismuth, and lead, in the melted 
state, gives similar results ; but the number, position, and 
colours of the lines vary in each case. The appearances 
are so different that, by this mode of examination, the 
metals may be readily distinguished from each other. A 
table accompanied the paper, showing the position and 
colour of the lines in the various metals used. The spectra 
of zinc and cadmium are characterised by the presence of 
a red line in each, which occurs in neither of the other 
metals. 3. When the spark of a voltaic pile is taken from 
the same metals still in the melted state, precisely the same 
appearances are presented. 4. The voltaic spark from 
mercury was taken successively in the ordinary vacuum 
of the air-pump, in the Torricellian vacuum, in carbonic 
acid gas, &c., and the same results were obtained as when 
the experiment was performed in the air or in oxygen gas. 
The light, therefore, does not arise from the combustion of 
the metal. Professor Wheatstone also examined, by the 
prism, the light which accompanies the ordinary combus¬ 
tion of the metals in oxygen gas, and by other means, and 
found the appearances totally dissimilar to the above. 
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5. Frauenhofer having found that the ordinary electric 
spark examined by a prism presented a spectrum crossed 
by numerous bright lines, Professor Wheatstone examined 
the phenomena in different metals, and found that these 
bright lines differ in number and position in every different 
metal employed. When the spark is taken between balls 
of dissimilar metals the lines appertaining to both are 
simultaneously seen. 6. The peculiar phenomena observed 
in the voltaic spark, taken between different metallic wires 
connected with a powerful battery, were then described, 
and the paper concluded with a review of the various 
theories which have been advanced to explain the origin 
of electric light. Professor Wheatstone infers from his 
researches that electric light results from the volatilization 
and ignition, not combustion, of the ponderable matter of 
the conductor itself—a conclusion closely resembling that 
arrived at by Fusinieri from his experiments on the tran¬ 
sport of ponderable matter in electric discharges.” 

The original paper, of which only the above brief 
abstracts were made, was never published. Engrossed by 
his more important telegraphic researches, the Professor, 
after reading it before the meeting, put it on one side, 
intending to continue the experiments when he had 
more leisure, and from that day to the present it has 
scarcely seen the light until it was placed by the author 
in our possession, Subsequent researches of the Pro¬ 
fessor on the same subject might have been added to it, 
and the illustration, which is an exact copy of the one 
exhibited at Dublin, might have been enlarged and 
improved, but it has been thought better to print it 
verbatim et literatim as it was read before the Associa¬ 
tion, and to embody the subsequent observations in a 
separate paper which will shortly follow in this Journal. 
The complete paper will be given in our next number. 

PROCEEDINGS OF SOCIETIES. 

ROYAL INSTITUTION OF GREAT BRITAIN. 

A Course of Ten Lectures on Inorganic Chemistry, by Dr. 
Edward Frankland, F.R.S.} Lecturer on Chemistry at 
St. Bartholomew''s Hospital. 

Lecture Y. 

Crystallization—Influence of Cohesion on Affinity—Pre¬ 
cipitation—Normal Constituents of Water as it Occurs in 
Nature—Sources of Impurity in Water for Domestic Pur¬ 
poses. 

We have seen that when certain solid substances are 
placed in contact with water they undergo a gradual dis¬ 
integration and finally disappear altogether, in other words, 
they dissolve. The cohesion between their particles is 
broken up, and the cohesion between those particles and 
the particles of water becomes stronger than that between 
the solids themselves. If by evaporation we reduce the 
quantity of water present we recover the substance in a 
solid form, but in thus passing from the liquid to the solid 
form it generally undergoes the process of crystallization ; 
it assumes certain general geometrical shapes which we 
term crystals. The same effect i3 generally produced when, 
instead of evaporating the water, we let the substance dis¬ 
solve at a higher temperature, for generally speaking the 
higher the temperature of the water the more solid matter 
will it dissolve. There are a few exceptions to this rule, but 
they are very few. There are several other modes of form¬ 
ing crystals besides this one of solution ; and the solution, 
I need scarcely say, may take place in any other solvent 
besides water. When a solid body is formed by evapora¬ 
ting a solution, the body in thus passing from the liquid to 
the solid state, assumes a crystalline form, as a general 
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rule. So in passing from the gaseous state to the solid state 
it assumes a crystalline form In the case in which we pro¬ 
duced a solid from two gases in a previous lecture we 
should have seen, if we had closely examined the sub¬ 
stance, that it was in the crystalline form. However, at 
present it will not be convenient to consider this mode of 
forming crystals more in detail. The crystals which 
separate from water generally carry along with them, or 
combine with, at the time of crystallization, a certain 
quantity of that liquid which afterwards exists in the 
solid crystal. Some of these crystals when exposed to the 
dry air lose a portion or the whole of the water with which 
they have combined during crystallization, they fall to 
powder, and are said to effloresce. On the other hand, 
some crystals will attract a larger quantity of water, and 
w-ill actually dissolve in the water which they thus attract 
frcm the atmosphere. Such substances are said to be 
deliquescent. Here we have in this vessel a sample of both 
of these kinds of salts, There is the first on the floor 
■which is parting with its water to the air, whilst the other 
is absorbing the water which is given off by the salt on 
the floor, and the air in this jar is kept dry by the action 
of the deliquescent salt. This lower salt will finally 
crumble into a fine powder, and the other will dissolve 
in the upper part of the apparatus. 

But there is another point connected with crystalliza¬ 
tion that we must just notice in passing before leaving 
this part of our subject; it is this—-that crystals, in being 
formed by any of the processes to which I have just 
alluded, are liable to assume two or more forms—very 
frequently two forms. They crystallize in two shapes, 
and such bodies are said to be dimorphous, or crystallizable 
in two forms. One of these forms is generally less stable 
than the other—less firm in the cohesion which knits 
particles together; and this less stable form very frequently 
resolves itself into crystals of the more stable form. We 
have a curious instance of this kind of crystallization 
—this dimorphism—in iodide of mercury, some of which 
we have spread here upon a sheet of paper. This 
salt is capable of crystallizing in two forms ; one of those 
forms is stable, or permanent, and the other is com¬ 
paratively unstable. These scarlet crystals we have 
upon the paper constitute the stable form of this salt; 
but if we apply heat to it by means of this spirit-lamp I 
think we shall find that we shall transform this scarlet 
salt into a beautiful yellow salt. [The lecturer passed 
the plain side of the sheet of paper backwards and 
forwards at a short distance above the flame of the lamp. 
The change of colour gradually became apparent.] I 
want to get a larger portion of this transformed, I think 
we have now a sufficient surface transformed. You see 
the difference—the remarkable difference between the 
colour of the two forms—the two crystalline forms of 
this same salt. Now, the yellow salt we have thus 
obtained is an unstable crystal; and if I were to scratch 
one of these yellow crystals with a pin’s point it would 
be transformed into a mass of scarlet crystals, and the 
scarlet crystallization would propagate itself over the 
whole surface; that, however, would require hours to 
take place. You see wherever I draw a line across this 
sheet of yellow crystals that line is red again. Wherever 
this pressure is applied, there they crumble down into the 
scarlet form. 

A similar alteration in crystalline form, and some¬ 
times accompanied also by remarkable changes of colour, 
occurs when salts are made to crystallize with different 
amounts of water in them. Here, for instance, is a 
drawing of a cockatoo, and it is coloured with some pre¬ 
parations of cobalt. The colour you see is a very faint 
pink, so faint, indeed, that it is hardly visible. Now we 
will expose this to heat so as to alter the crystalline form 
of those salts with which it has been painted ; and we will 
see whether we produce any effect upon our cockatoo. 
[The picture was warmed before the fire.] There, I think 

we have effected a considerable transformation in our bird. 
You see the pink salt with which the wings were painted 
has become intensely blue, whilst the pink of the other 
parts, which were painted with nitrate of cobalt, has 
become much stronger. The change is owing to the 
different forms of crystallization reflecting different rays 
of light. The crystals on the wings which before 
reflected the pink rays now reflect the blue rays. 

This separation of solid substances from solution 
is due to the action of a force called cohesion ; and this 
force under such circumstances very frequently exercises 
considerable influence upon chemical affinity'. It is 
possible, in fact, so to arrange the affinities of two 
different compounds that when mixed together a mere 
touch—the slightest exertion of this force of cohesion— 
will be sufficient to determine the decomposition of those 
bodies and form two new compounds. For instance, I 
will pour upon a glass plate here—upon a smooth glass 
plate—a mixed solution of acetate of potash and tartrate 
of soda. You see they remain perfectly transparent 
when first mixed ; and I hope we shall be able to get 
them on the glass still in a perfectly transparent condition. 
[Some of the solution was then poured over the surface 
of the glass.] You see this solution is still transparent, 
I want to get it as much spread over the glass as 
possible; and now the salts are in such an unstable 
state that I can determine a new form of combination 
simply by the touch of my finger. I have written there 
the word “cohesion” upon that glass; and I dare say 
that the simple motion of my finger over the glass, 
through presenting surfaces favourable to the exertion of 
this force, cohesion, will be sufficient to produce the 
figure of that word distinctly developed. We shall have 
a bitartrate of potash crystallized upon the surface of the 
glass. I will pour off the residual fluid, and here you 
have the word distinctly brought out. [The word 
“cohesion” appeared, written in white crystals on the 
glass plate.] Let me explain this action a little more clearly. 
We had, in the first place, acetate of potash and tartrate 
of soda; and simply by this action of cohesion we get an 
entire reversion of the combination. Here [in the 
residual fluid] we get acetate of soda; and there where 
the word is written is tartrate of potash by itself, simply 
owing to the insolubility of the tartrate of potash. Here 
we have the cubes which will show us the reaction. This 
[arranging the cubes according to the original compounds] 
was the state of affairs before this trifling amount of 
cohesion was brought into play. This mere movement of 
the finger through the solution effected a transfer of the 
acetic acid from the potash to the soda, and of the tartaric 
acid from the soda to the potash. 

Now, this modifying influence of cohesion upon chemical 
affinity is due entirely to the formation of a body com¬ 
paratively insoluble in the liquid in which this force is 
made to act; and we have a great number of chemical 
decompositions which occur in solution almost entirely 
through this action of cohesion. 

If, by any possibility, on the mixture of two or more 
solutions, an insoluble body can be produced by the mix¬ 
ture, that body will be almost sure to be formed. Fox- 
instance, here we have a clear and transparent solution of 
acetate of lead, and here we have a similar transparent 
solution of chromate of potash. I pour them together,— 
you see we have the chromic acid leaving the potash, and 
combining with the lead of the acetate of lead. We get 
a yellow-coloured insoluble compound, which, upon 
examination, we should find to be chromate of lead. 
The chromic acid has gone over to the lead, and the 
acetic acid has gone over to the potash. To give your¬ 
selves a clear idea of the mode in which this takes place, 
you must imagine-—which, in fact, can be proved to be the 
case—that when you mix these solutions you have there 
not only two salts, but four salts. There is, then, a divi- 

, sion of the two acids between the two bases, and of the 
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two bases between the two acids. There would then be 
produced acetate of potash and acetate of lead, and chro¬ 
mate of potash and chromate of lead. The chromate of 
lead is, however, insoluble; it is thrown down, a further 
portion of the acetic acid combines with some more of the 
potash, forming more of the acetate of potash; the chromic 
acid and lead thus set at liberty produce a further quantity 
of the chromate of lead, which, like that first formed, 
is precipitated ; and so the decomposition continues till, in a 
time too short to be appreciated, all the chromate of potash 
and lead have united, and the compound is precipitated, 
leaving only the acetate of potash in solution. That this 
really takes place quite independent of the action of 
cohesion may be proved by adding together colourless salts 
which are not capable of producing in this way a solid 
salt. For instance, I will add to a solution containing 
per chloride of iron, another solution containing sulpho- 
cyanide of potassium. If this action of which I have 
been speaking takes place the sulphocyanic acid will 
divide itself between the iron and the potassium. If this 
be the case, then, sulphocyanide of iron will at once be 
formed, and if this be formed we shall see it by its colour, 
which is an intense blood-red. [The solutions were then 
poured together.] Here we have it, proving that we have 
really this transfer between the acids and the bases quite 
independent of precipitation; for the mixed liquid is quite 
clear, and might be filtered without leaving any trace upon 
the filter through which it passed. 

Water, in its chemical relations, is what is termed a 
neutral body—a neutral substance. It possesses neither 
acid nor alkaline reaction. Although it is capable some¬ 
times of playing the part of an acid, and sometimes of a 
base, yet it is, in its reactions what chemists call a 
‘'neutral substance.” Let me explain Avhat I mean by 
this. All solutions are said to be acid when they 
possess the property of reddening litmus paper, paper 
which is coloured blue by an infusion of litmus, a kind of 
colouring matter which is obtained from a description of 
lichen. If I dip this paper into a solution which reddens 
it I know at once that the solution has an acid reaction. If 
I first redden the paper with acid and then immerse it 
into an alkali the blue is restored, or, if instead of using 
the litmus paper, I take this yellow turmeric paper and dip 
it into a solution which browns it, this proves alkalinity of 
reaction. By dipping the browned turmeric paper into an 
acid solution the yellow colour is again restored. Now, 
solutions which do not manifest either of these properties 
—either the redd.ening of the litmus, or the browning of 
the turmeric—are said to be neutral. Such a solution we 
shall get, I dare say, by pouring the acid solution into the 
alkaline solution, if we have the proper strength. [The 
acid and alkaline solutions were then poured together.] 
If we have now produced a neutral solution it will have 
no effect upon our papers. It will not affect the blue nor 
the red litmus ; and it does not affect the turmeric paper. 
It is neutral, in fact. So by these simple tests we can 
ascertain at once whether a solution is acid, alkaline, or 
neutral. 

Water is, however, as I have just mentioned capable of 
uniting both with acids and with bases. It unites with 
such acids as sulphuric acid and nitric acid with so much 
force that it is almost impossible to separate it again, except 
by indirect means, from these acids when it has once com¬ 
bined with them. With phosphoric acid also, for instance, 
it unites with such force that we can expose the hydrate of 
phosphoric acid to a most intense heat without driving off 
the water from the compound. Water plays the part of 
an alkali or base, when it unites with an acid, and of an 
acid, when it unites with an alkali. Water sometimes 
unites with salts, and it then constitutes what is called the 
water of crystallization; and when water is thus combined 
with salts in a crystalline form, as with that carbonate of 
soda, for instance, and with this sulphate of soda, although 
these salts have the temperature of this room and we can 
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raise their temperature without liquefying them, still the 
water which is combined with them is not liquid water, 
but is contained in the salts in the solid form of ice. Now, I 
think we shall be able to demonstrate that. If the water be 
in the position of ice it must be capable of absorbing a large 
amount of heat when the salt is made to dissolve in any 
liquid. The ice will then pass into the liquid condition, 
and we have seen that ice in passing into the liquid con¬ 
dition absorbs a great amount of heat—142 degrees. In 
the same way, if it be really ice it must give out as much 
heat when it crystallizes as it is afterwards capable of 
absorbing when it is subsequently dissolved. Now, here 
is some of this same salt, the sulphate of soda, reduced to 
a rather fine powder, and I will cause it rapidly to dissolve 
by adding to it an acid which will not merely dissolve it 
but also decompose it. I shall add to it some hydrochloric 
acid.; and we will now place it opposite this thermo¬ 
electric pile. If we have cold produced, the red end of 
the needle moves towards you; if we have heat pro¬ 
duced, we have an opposite effect; then the blue end of 
the needle moves towards you. You see if I place this 
vessel containing sulphate of soda in front of the pile 
it has no effect before the acid is added. We will 
now make the same experiment with the hydro¬ 
chloric acid poured upon the salt. This acid itself has 
the same temperature as the room; it fumes, but the 
fuming is not due to heat; it merely arises from its com¬ 
bining with atmospheric moisture. Now we will see if 
we get any effect upon that magnetic needle. You see it 
is beginning to move; the red end is moving towards 
you. We have cold produced here; we are liquefy¬ 
ing the ice in the sulphate of soda. It is now no longer 
ice; it is water, and it has absorbed 142 degrees of 
heat, from the hydrochloric acid, from the water 
of solution, and from its own self. Now let us see whether 
we can get a similar evidence of the heat coming out of 
the water when it becomes solid. This sulphate of soda 
is peculiarly capable of demonstrating this point, for it 
can suspend its crystallization. If you take a saturated 
solution of this sulphate of soda you can allow it to get 
perfectly cold without crystallising. Here is such a 
super-saturated solution, and if we just throw into it a 
crystal of sulphate of soda the crystallization of this whole 
mass is determined. [The flask containing the sulphate 
of soda was placed opposite the pile.] I want you to see 
that at the present time this flask does not affect the pile. 
If we have heat produced by the crystallization of this 
solution the blue end of the needle will move towards you, 
and the red end towards me. [The piece of bladder 
covering the mouth of the flask was then cut.] There, 
even by the admission of air, and by the slight tremor 
caused by the cutting of the bladder at the top of the neck, 
the crystallization has commenced. You see how beauti¬ 
fully these crystals are shooting down. The mass is 
gradually solidifying. The water is, in fact, solidifying, 
and you can see the expansion caused by that action. 
The needle is also coming round, indicating an elevation 
of temperature. 

Here we have had, in one case, water cooled by the melt¬ 
ing of a salt; and in the other case heat emitted by the 
solidifying of a salt in solution. 

(To be continued.) 

CHEMICAL SOCIETY. 

Thursday, March 7, 1861. 

Dr. Hofmann, F.R.S., Foreign Secretary, in the Chair. 

Mr. J. J. Coleman was elected a Fellow. 
Professor Field read a Paper “ On some Minerals from 

Chili." Black oxide of copper was for a long time known 
only in Vesuvian lavas, until its discovery in North 
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America, in the Yalley of the Mississipi, and on the 
borders of Lake Superior. The author met with a dark- 
brown earthy mineral at the extreme north of Chili which 
contained 43 per cent, of blac^ oxide of copper, mixed 
with carbonate of lime and horn blende. He also met 
with, a few miles north-west of Coquimbo, a black, 
amorphous, earthy mineral, which proved to be sulphate 
of lead, coloured with protoxide of iron. Its specific 
gravity was 6*20. It contained 96*7 per cent, sulphate of 
lead, and 3*2 per cent, protoxide of iron. Fibro-ferrite 
occurred in botyroidal masses, each nodule being built up 
of fine, radiating, silky fibres, of a pale golden-green 
colour. Its composition corresponded to the formula 
Fe203 2SO3 10HO. It lost 2 equivalents of water by a 
comparatively short exposure to air, after which its weight 
remained permanent. It retained 3 atoms of water when 
dried at 2120 F., and became anhydrous between 500° and 
6oo° F. When acted upon by hot water it was decom • 
posed, with separation of an insoluble compound, accord¬ 
ing to the equation, 3(Fe2032S03 10IIO) = 2Fe203 S03 + 
Fe203 3S03 + 2H0 S03 + icH0. The insoluble compound 
is also found native. Boumonite was found in South 
America for the first time in 1858, by the author, in a 
mine near Huasco, in the northern part of Chili. Its 
composition agreed exactly with that of Cornish bourno- 
nite, and was represented by the formula Cu2S PbS SbS3. 
The author found that when sulpharsenites were treated 
first with strong nitric acid, and then with an excess of 
potash and an alkaline hypochlorite, the sulphuric and 
arsenic acids formed could be completely dissolved away 
from the insoluble oxides of copper, nickel, &c., but that 
the separation of antimony from sulphuric antimonides, 
by the same process, was very imperfect. Lastly, the 
author described a new double sulphide of lead and 
copper, which he termed Alisonite, having the formula, 
3CU0S PbS, Chili cuproblumbite being Cu2S 2PbS. 

Dr. Hofmann gave an account of Mr. Greiss’s further 
researches upon Nitrogen Substitutions. 

MAN CHESTER 

LITERARY AND PHILOSOPHICAL SOCIETY. 

PHYSICAL AND MATHEMATICAL SECTION. 

February 28, 1861. 

Mr. G. Y. Yernon, F.R.A.S., read a Paper, “ On the 
Irregular Oscillations of the Barometer at Manchester.” 

This Paper is an addition to one upon the same subject 
brought before the Society by Mr. Baxendell, F.R.A.S. 

The tables appended to it give the total amount and 
number of the barometer oscillations at eight a.m., for each 
month from 1849 to i860, inclusive; the mean daily amount; 
the monthly fall of rain, and its difference from the 
average of twelve years, and Dr. Dalton’s forty-seven 
years’ average. For the month of August, the Author 
was indebted to the kindness of Mr. John Curtis, in 
supplying him with barometer observations, which were 
deficient in his own register. 

The maximum amount of oscillation takes place in 
January, and the minimum in July, to which may be 
added a second maximum appearing to take place in 
October. The mean total amount of oscillation for the 
year is 61*410 inches, and the total number 175*5. It 
appears that a fall of rain, in excess of the average, is 
generally accompanied by an increase in the amount of 
oscillation. In the months of February, April, May, 
June, July, October, and December, a temperature below the 
mean for the month appears to increase the amount of 
oscillation; whilst in the remaining months of January, 
March, August, September, and November, the opposite 
appears to hold good. A number of oscillations above 

the average appears to be accompanied by a greater fall 
of rain than that accompanying a number of oscillations 
below the average, in the months of January, February, 
March, June, October, November, and December. In tbe 
remaining months of April, May, July, and September, a 
number of oscillations above the average appears to be 
accompanied by a diminished fall of rain. 

If the month of June is regarded as abnormal (which is 
probable as I have no observations for this month in 1851, 
1857, 1859, and i860), we appear to have two distinct laws, 
one of which holds good in the winter months, and the 
other its direct converse in the summer months. Taking 
the entire year, these two laws appear very nearly to 
balance one another. 

Mr. Baxendell, F.R.A.S., read a Paper “ On the 
Irregular Oscillations of the Barometer at Lisbon.” 

In this Paper the Author gives the results derived from 
a valuable series of barometrical observations made at 
Lisbon during the twelve years 1849-60, by John Martin, 
M.D., and kindly presented by him to the Section through 
Mr. Mosley. These observations were made daily at nine 
a.m., the barometer being permanently fixed at about 
fifty feet above the mean level of the Tagus, and the 
readings uniformly reduced to the temperature of 320 
Fahrenheit. 

From the tables which accompany the Paper it appears 
that at Lisbon the maximum amount of oscillation occurs 
in January, and the minimum in July, precisely as in the 
British Islands, and therefore agreeing with the law of 
disturbance announced by the Author in a former Paper. 
There is a small maximum in March, and a rather sudden 
and considerable increase of disturbance in October. The 
mean annual amount of oscillation is 31 ’686 inches, and 
the mean annual number of oscillations 156*9. The mean 
range and mean duration of oscillation are both greatest in 
winter, and least in the summer months. The greatest 
range occurs in January, but the greatest duration of 
oscillation is in November. It is remarkable, too, that the 
range is also greater in November than in any other month 
except January. These results for November are probably 
due to the great barometric wave which Mr. Birt some 
years ago pointed out as frequently occurring in or about 
this month. 

In England the mean duration of oscillation is greater 
in the summer than in the winter half of the year, and, 
assuming that the breadth of a barometric wave is some 
function of the time taken to complete an oscillation, it 
follows that at Lisbon the areas of disturbance or breadths 
of the barometric waves are greatest in the winter and 
least in the summer months, whilst in England, on the 
contrary, they are greatest in the summer and least in the 
winter months. It seems probable, therefore, that at some 
intermediate latitude they are the same in both halves of 
the year, and this latitude may possibly be the nodal line 
separating a zone of high barometer from one of low 
barometer. 

Comparing the six years of greatest amount of oscillation 
with the six years of least amount, it is shown that in 
years when the total amount of oscillation is above the 
average, the distribution of the increase in the different 
months is by no means in the proportion of the numbers 
representing the mean daily range of oscillation. The 
increase is much greater in the winter than in the summer 
months, but in April and September there is a diminution 
instead of an increase in the amount of oscillation. The 
total increase for the six winter months is 20*84 inches 
against 4*06 inches for the six summer months, while the 
total amounts of disturbance for the respective periods are 
in the ratio of 126*13 to 76*44. The Author adds, that the 
ratio of the amounts of increase in the winter and summer 
halves of the year appears to increase rapidly with increase 
of latitude ; thus at Lisbon it is as 5 to 1; at Brussels 
as 6 to 1 ; and at Stockholm as 8^ to 1. 

Mr. Atkinson exhibited a Chart, showing at one view 
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the barometric oscillations during the month of February 
last, as observed by him at Thelwall, and also the 
strength of the wind, corresponding to each observed 
altitude of the borometer. 

Mr. Mosley read an extract from the Gibraltar Chronicle 
of the nth February, 1861, giving details of a violent gale 
experienced at that place, and on the coast of Morocco, 
on the 9th of February. The barometer fell to 29‘26i, 
and it oscillated violently during the gale, the mercury 
being jerked up and down more than * 100 inch. The range 
of the barometer between the 26th January and 10th 
February, was 1^240 inches, the range for the whole year 
1S60 having been only *865. The range for twenty-four 
hours, commencing 9th February, at eight a.m., was *625 
inch. The storm appears to have been a cyclone moving 
on a southerly course. It was encountered off the coast 
of Morocco by the steamer 1Egyptian, veering from S.E. 
by S.S.W. toN.W. It was met with by the Indus mail 
steamer between Lisbon and Cape St. Vincent, on Satur¬ 
day, the 9th February, and blew a hurricane from N. and 
N.E. It did not reach the coast of Morocco until eight 
o’clock on the following morning. As the occurrence of 
a cyclone on the Portuguese coast, moving in a southerly 
direction, is unprecedented, this gale will be further 
investigated. 

MICROSCOPICAL SECTION. 

February 18, 1861. 

Letters were read from Captain Anderson, R.M.S. 
Canada, and from Dr. Wallich, respecting the pamphlet 
on “ Life in the Deep Seas.” 

Mr. Sidebotham described his experience in mounting 
Desmidise, and the difficulty he found in discovering a 
suitable medium for their preservation. He had tried 
syrup, Goadby’s fluid, and a number of other chemical 
preparations, but the specimens, in course of time, were 
spoiled from one cause or other ; the fluid which has best 
withstood the effects of time is simple distilled water ; 
the cells being made of gold size and Japan black. Mr. 
Sidebotham exhibited desmidise, mounted in distilled 
water, in the years 1842 to 1846, in which the chlorophyll 
is comparatively little altered. 

Professor Williamson observed that Dr. Carpenter had 
mounted star-fishes in glycerine, and had found the colours 
well preserved. He himself had used a mixture of 
glycerine and distilled water for volvox, and had found 
it to answer well. 

Mr. Sidebotham also exhibited specimens of Diato- 
maceoe, mounted in 1844. The specimens (Isthmia enervis, 
Biddulphia, &c.) were obtained fresh, immersed in spirits 
of wine to absorb the water, and mounted in balsam ; 
the green colour of the cell contents is yet perfectly pre¬ 
served. 

Professor Williamson exhibited some scales of fish, 
prepared by Dr. Kolliker, of Wurzburg, containing re¬ 
markable examples of fusiform lacunae. He also pointed 
out how these and other similar discoveries, to wffiich he 
referred, confirmed his previous conclusions in the Philo¬ 
sophical Transactions, viz., that fusiform lacunae were not 
characteristic of reptilian bones, as some had supposed, 
but that they existed in many fishes ; he especially re¬ 
ferred to the salmonidae as presenting this oblong form of 
bone corpuscle. 

Mr. Brothers exhibited a modification of the kalo- 
scope, and objects to illustrate the same. 

Soundings were received from the steamers Canada, 
from New York; Armenian, coast of Africa; Tagus, from 
Lisbon, and from several vessels of wrar, from different 
parts of the world, which were duly acknowledged. In¬ 
crustations from the boilers of several sea-going steamers 
were also presented by Mr. W. A. Hayman, of Liverpool. 

NOTICES OF PATENTS. 

Obtaining Colouring Matter from the Lentisc or Mastic Tree. 
By Edward T. Hughes. Provisional Protection only. 

The Patentee takes the leaves or berries, and boils them in 
water. He then filters and precipitates the fluid with a solu¬ 
tion of a salt of iron. He thus obtains a deep blue liquid, 
which will communicate to fabrics a good black dye, pro¬ 
vided they are left in the solution while in a state of 
effervescence until a reaction takes place. The word 
effervescence is evidently a ludicrously feeble attempt at 
an English rendering of a French word for boiling. To 
understand this, it is necessary to mention that the patent 
is a communication from “ Christopher Muratore, Merchant, 
of Algiers, Africa, Empire of France.” The solution 
above mentioned, maybe used instead of Campeachy wood, 
nut galls, or other tanning materials. It also gives a 
black dye to all articles which have been immersed in a 
solution of iron. To facilitate the carriage of the dye, 
it may be reduced to powder. The powder may also be 
used for painting by being mixed with oil, &c. The 
colouring matter of the mastic tree will produce other 
colours than black, according as it is mixed' with other 
salts or acids. Iron yields yellowish colours ; lead, white ; 
copper, brown; mercury yellow. The branches or stems 
yield the same colouring matter, but not so much as the 
leaves or berries. “ So that the whole of this tree, which 
is very plentiful, almost inexhaustible, in Africa, and^very 
cheap, may be made to supersede Campeachy wood, gall 
nuts, and other expensive colouring matters.” "Without 
going so far as the patentee in his ideas of the usefulness 
of the lentisc tree as a source of colouring matters, it is at 
least probable that the patent will do good by directing 
attention to an abundant source of a useful astringent. 

Improvements in the Production of Colours for Dyeing and 
Printing. By William Stevens Squire. Provisional 
Protection only. 

The patent is for the use of peroxide of mercury in con¬ 
junction with a neutral salt of aniline, or its homologues, 
for the production of colours. The patentee takes an 
intimate mixture of a salt of aniline and peroxide of 
mercury, and heats them together until effervescence takes 
place ; he then continues the heat for some time until the 
action is complete. He then dissolves the mass in spirit, 
and filters. This solution, the patentee states, may be 
used for dyeing, when diluted with hot water ; but, in 
order to purify it, he precipitates the colouring matter 
from the alcoholic solution by means of water. The pre¬ 
cipitate is then to be dissolved in alcohol, and diluted with 
hot water for dyeing purposes. When the salt of aniline 
is not easily fusible he adds paraffine oil or wax to the 
mixture, and heats as before, until the action is complete. 
The paraffine oil or wax is poured off from the mass con¬ 
taining the colouring matter previous to dissolving the 
latter in spirits. In making the mixture of the salt of 
aniline and peroxide of mercury, the patentee prefers 
freshly-precipitated peroxide, and adds it to a warm satu ¬ 
rated solution of the salt of aniline, and evaporates the 
mixture to dryness. 

This patent was evidently taken out under the idea that 
oxideof mercury and a salt of aniline would reactlike aniline 
itself and a salt of mercury. If it was intended to make 
Magenta by this process, it is pretty evident that the 
scheme has proved a failure. No processes of this kind 
yield products in the quantity, and of the brilliancy and 
purity, now required for commercial purposes. Moreover, 
even if the process described afforded a good colour, the 
method of purification is obviously insufficient to give a 
dye of the requisite solubility in cold water, and freedom 
from tarry impurities. 
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OOKEtESPONDENOE. 

The Adulteration of Food. 

To the Editor of the Chemical News. 

Sir,—I am at a loss to conceive to what portions of my 
letters, published in Nos. 63 and 64 of your Journal, Mr. 
Scott alludes when he speaks of “virulent animadver¬ 
sions,” nor am I aware in what respect I have lost sight 
of that courtesy “ due to every individual from others of 
his species.” If for public as well as scientific ends a fair 
and open discussion of the Adulteration question is invited 
by Mr. Scott, I cannot but think that he might have 
favoured us with fuller information on the points to which 
I more particularly called attention, and that his remarks 
generally might have been a little more explicit. 

I have yet to learn that to write under an assumed name 
is in any way discreditable, unless such a course is adopted 
as a screen for false statements to the detriment of others, 
or for the use of language which the writer would be 
ashamed to avow openly, and I cannot think that to dis¬ 
cuss a question of general interest anonymously is at all 
undesirable, inasmuch as in such a case the value of the 
communications necessarily depends upon the force of the 
arguments used and is not influenced by the name of the 
individual by whom they are advanced. If I have been 
so unfortunate as to select a “ singularly inappropriate ” 
soubriquet it is to be regretted ; although a matter of no 
great consequence, and one which cannot have the slightest 
bearing on the discussion. Passing over Mr. Scott’s 
remarks as to my “peculiar diction, overstrained criti¬ 
cisms, and puerile objections,” as equally irrelevant to the 
subject, let me come at once to the points at issue. 

Mr. Scott states that my enquiry whether “ colours and 
essences of every description are to be henceforth decried,” 
is answered by my own remark that “ we must all agree 
that the admixture of poisonous matter in any shape with 
food cannot be too strictly prohibited.” This can be only 
understood as an indirect affirmative, implying that Mr. Scott 
regards all colours and essences employed to please the eye or 
taste as poisonous, and would recommend the prohibition 
of their use. I cannot allow that the employment in any 
article of food of such substances as cochineal, turmeric, 
saffron, almond, orange flower, lemon, vanilla, and other 
essences of a similar character, can be considered as 
injurious; but at the same time all people of common- 
sense will admit that the practice of introducing acknow¬ 
ledged poisons, such as chrome yellow', Scheele’s green, 
vermilion, and acetate of copper, into food of any descrip¬ 
tion ought not to go unpunished. 

As regards the adulteration of bread, the most important 
of the subjects treated of, and respecting which we are 
anxiously looking on all sides for such further details as 
may tend to throw some light upon the contradictory and 
conflicting evidence now before the public, Mr. Scott still 
withholds any information and has “ only to repeat his 
original statement without the slightest qualification,” in¬ 
forming us that “ any one of competent analytical skill ” 
can ascertain its truth for himself, if he will take the 
trouble to do so. If this is the case, how are w’e to re¬ 
concile with it the very opposite results obtained by Dr. 
Gelling? "When we consider the immense amount of 
bread consumed in London and that the number of bakers 
is more than two thousand four hundred, I think it can 
scarcely be using too strong language to term the state¬ 
ment made by Mr. Scott that 87 per cent of all this vast 
quantity is metre or less adulterated, a “ sweeping asser¬ 
tion,” for I very much question whether any one person 
has examined a sufficient number of samples to justify the 
publication of so positive a statement. 

It would be interesting to know whether the “ 87 per 
•cent.” was obtained from the examination of samples from 

any particular district, whether they were of a special 
quality of bread or procured from the lower class of trades¬ 
men exclusively ? 

Mr. Scott alleges that the necessity of condensing his 
paper for the Society of Arts prevented him from entering 
into details, butitw'ould have scarcely increased its length 
perceptibly had he put us in possession of some two or 
three important data. A very few words would have 
sufficed to have told us in what proportion of the 87 per 
cent, the adulterant was alum, and what was the average 
amount of this substance found in a quartern loaf. 
Admitting, however, that the time would not allow of 
this, why does he still refuse the desired information, now 
that he has ample opportunity' of affording it ? Mr. Scott 
states that “ the simple tests for, and characteristics of, 
the presence of adulterants” named in his paper “ are 
to be regarded solely as popular tests.” Whilst it is 
very desirable that simple tests capable of being made by 
every one and which may serve as indications of the presence 
of foreign substances in our food should be made known 
to the public, it is at the same time of the utmost 
importance that such tests should be thoroughly reliable, 
and have no tendency' to mislead ; otherwise they can only 
serve to create unnecessary alarm. Now, I maintain that 
the process of testing bread for alum as described by Mr. 
Scott, would, in the hands of ordinary and unscientific 
operators, indicate its presence in bread made from pure 
flour. The testing of bread for alum by searching for 
alumina is not a process that can be performed, even so far 
as to give reliable indications of its presence (unless the 
quantity used has been very large), by any one unac¬ 
customed to operations of this description. In following 
the directions given, the ordinary' potash of the shops 
would naturally be employed, which every chemist knows 
almost invariably contains alumina—the very substance 
the presence or absence of which it is desired to ascertain. 
Moreover, the method given is incomplete, even were 
pure potash employed and the operation performed by a 
skilful chemist. 

I also greatly question whether “ brittleness of struc¬ 
ture ” is any indication of rice, or “ crumbly texture” of 
potatoes, inasmuch as bread made from pure wheat 
frequently possesses these properties, while on the other 
hand, bread containing rice or potatoes certainly does not 
always exhibit either of the indications alluded to. 

The question of brew'ers’ grains in oats, and the danger 
to horses arising from adulterated rape-cake, need not be 
further noticed, since it seems that the former is a 
deception that can only be practised on the blind, and the 
latter appears to have arisen from an unsuccessful attempt 
to feed a horse upon an unusual description of diet. 

Mr. Scott appears to be somewhat indignant at my con¬ 
ceiving it possible he could have pursued a course so far 
beneath his “ mission in the world ” as to have made the 
authorities aware of his discovery of the common practice 
of poisoning meat with arsenic. Are we to suppose that 
Mr. Scott w'ould quietly look on while a robbery was being 
committed, or that he would consider himself a “ common 
informer ” if he communicated the fact to the police ? 
I think I shall express the opinion of most of your 
readers in holding it to be our duty when we discover the 
perpetration of any crime against society, to do all in our 
power to put a stop to it, and one would scarcely expect, 
in pursuing the most effectual and straightforward course 
towards this end, that wre should be regarded as having 
acted in a manner derogatory to the character of a 
gentleman. 

The fact that Mr. Scott has examined 1127 samples of 
pickles and several thousand samples of tea. shows that 
he must have paid great attention to his subject, and the 
evidence he could give would doubtless be both interesting 
and instructive, but his estimation that 91 per cent, of all 
pickles are adulterated, is of no practical value unless we 
know what he means by the terms “ good and pure.” If 
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he considers pickles to be adulterated, to which any sub- 
stonce (although perfectly harmless) has been added to 
improve the colour or flavour, then we can scarcely be 
surprised at his finding so large a proportion of adul- 
teraated samples, but I apprehend that the public only 
care to know what proportion contain poisonous or 
injurious, ingredients. 

However numerous may be the samples of tea he has 
examined, yet his results afford us no criterion of the 
extent of the mischief against which we wish to guard 
ourselves without some information as to the nature and 
amount of the adulterants employed. If other leaves are 
substituted for those of the tea-plant, what are they ? Is 
their nature positively injurious, or is it simply that they 
do not possess the valuable qualities of the tea-plant? 

Mr. Scott asks “ What kind of authority is one of the 
largest bakers in Vienna upon the question of the purity 
of bread?” and speaks of the statements of tea-dealers 
as ex parte. Now, I think it will be admitted that the 
interest of respectable dealers, so far from lying in “exactly 
the opposite direction to that in which truth is to be found,” 
consists in giving every information calculated to put a 
stop to those frauds practised by unprincipled men, who 
are thereby enabled to undersell them in the market. If 
the evidence of no person in trade is to be considered 
as reliable, how comes it that Mr. Scott quotes Messrs. 
Huntley and Palmer as to the purity of their own biscuits ? 
Why does he consult Messrs. Phillips on the question of 
tea ? and why does he speak of Messrs. Crosse and Black* 
well as “no mean authority ” on the question of pickles ? 
It is difficult to understand what Mr. Scott considers as a 
“pure and wholesome” food; but judging from his pro¬ 
posal to prohibit altogether the sale (retail) of the whole of 
the “ brown sugars of commerce, except the crystalline 
varieties,” we have every reason to believe that his ideas 
on this subject are not of a very practical character. 

In conclusion, it is perhaps scarcely necessary to dis¬ 
claim any intention on my part of making the discussion 
of. this question in your columns a matter of personal 
controversy, my sole object being to prevent the publica¬ 
tion of what I conceive to be mistaken views from passing 
unnoticed, and thus allowing it to be assumed that they 
have met with the approval and concurrence of all your 
readers.—I am, &c. Yerax. 

Chemical Notices from Foreign Sources. 

I. MINERAL CHEMISTRY. 

Wood’s JFusible Metal.—Lipowitz has made some 
experiments on the cadmium-alloy, described by Dr. 
Wood (see Chemical News, vol. ii., p. 257). He found 
that an alloy composed of 8 parts lead, 15 parts bismuth, 
4 parts tin, and 3 parts cadmium, possessed the following 
properties :—It is permanently silver white, and has a 
brilliant metallic lustre; it is not so brittle or hard but 
that it may be obtained in thin leaves or flexible plates ; 
it has a fine-grained fracture, and may be filed without 
stopping up the file. In dry air it keeps its polish. It 
expands in cooling, but not so much as bismuth or 
antimony. Its specific gravity is from 9-4 to 9’41. It 
softens between 131? and 1400 Fahr., and near 1400 
becomes perfectly fluid. No change in the condition of 
the metallic mass was observed on remelting after rapidly 
cooling the alloy. The above properties show that the 
alloy may be applied to some useful purposes. It may 
supersede all the quicksilver alloys for stopping teeth : it 
may be used as a solder whenever the metals soldered are 
not likely to be exposed to heat. Tin, lead, and Britannia- 
metal may be soldered together under water above 160° Fahr. 
Zinc, iron, copper and brass may also be soldered with the 
greatest ease under water, to which a little hydrochloric 
acid has been previously added. The alloy is so easily 
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fusible that it may be melted on a piece of paper over a 
spirit lamp. In the preparation of the alloy the author 
recommends the use of the purest bismuth.—Fingler's 
Polytech. Journ., Bd. clviii. s. 271 and 376. 

II. ORGANIC CHEMISTRY. 

spontaneous Decomposition of JLiloxan.— 
W. Heintz publishes {Poggendorf s Annalen, Bd.cxi. s. 436 
and cxii. s. 79) a long paper on the nature of the changes 
which take place in the spontaneous decomposition of 
alloxan. Gregory first observed that some crystallised 
alloxan, which had been two or three years in a bottle, 
had become changed into a fluid and some crystals which 
no longer possessed the properties of alloxan. Heintz 
observed a similar change in some alloxan which had 
been prepared twelve years, but this still produced some 
of the reactions of alloxan. It caused a deep blue colour 
with sulphate of iron, when a drop or two of dilute 
ammonia was added, showing that alloxan was still 
present wdth some acid. With a specimen, howTever, 
which had been made fifteen or twenty years, the author 
could produce none of the reactions of alloxan, but found 
that it possessed the following properties :—It gave a 
yellow colour with sulphate of iron, and on the addition 
of ammonia only a reddish brown precipitate. It did not 
reduce a silver solution. The warm solution gave no 
purple red wdth ammonia. Baryta water gave a wdiite 
precipitate, and the liquor smelt of ammonia. Chloride 
of calcium gave a precipitate which did not dissolve in 
acetic acid—it was, in fact, oxalate of lime, showing the 
presence of oxalic acid, and the absence of alloxan and 
alloxantin. Further researches proved that the alloxan 
had become converted into oxalic and oSralntie nmrls and 

urea, the latter forming the largest proportion. Baumert 
had found alloxantin, carbonic acid, and parabanic acid 
in a specimen of decomposed alloxan which he examined, 
and Heintz, comparing his own results with these, explains 
the decomposition which takes place to be as follows :— 
First. The crystallised alloxan breaks up into carbonic 
acid, alloxantin and. parabanic acid, as Baumert has 
described. The latter acid and part of the alloxantin 
dissolve in the water of crystallisation of the alloxan. In 
this solution the alloxantin takes slowly oxygen from the 
air, whereby alloxan is again formed, to be again decom¬ 
posed as before, the process continuing until all the alloxan 
and alloxantin is converted into parabanic acid. This 
acid then slowly takes up water, and becomes changed 
into oxaluric acid, which easily passes into oxalic acid 
and urea. 

Products of tlse ©xidatioft of Eats and Sclbacic 
Acid.—Arppe denies {Annul, der Chem. und Pharm. Bd. 
cxv. s. 57) the existence of azelaic, adipic, lipic, and 
lepargylic acids, described by Laurent and Wirz as among 
the products of the oxidation of oleic acid. These bodies, 
the author says, are only mixtures. He has separated 
suberic and succinic acids, a new acid something like the 
oxypyrolic previously described by the author, and pimelic 
aoid. 

III. ANALYTICAL CHEMISTRY. 

Estimation of Iodine and Bromine in Mixture. 
—Beiman shows {Annul, der Chem. und Pharm. Bd. cxv. 
s. 140.) that iodine and bromine may be estimated when 
existing together in solution by means of a solution of 
chlorine of known strength. If a solution containing both 
the iodide and bromide of potassium be shaken with a 
standard solution of chlorine, and a small quantity of 
chloroform, the chloroform becomes of a blue, or if the 
solution of the salts be very wreak, a rose colour. On con¬ 
tinuing to add chlorine water, the colouration disappears 
when six equivalents of chlorine have been added to one 
of the iodide. Then, if the solution contains bromide, on 
a further addition of chlorine a new reaction takes place, 
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and the chloroform becomes yellow, then orange, afterwards 
again yellow, and finally a yellowish white, when two 
equivalents of chlorine have been added to one of bromine. 
The bottle must be placed on a sheet of white paper to see 
these changes clearly. On a further addition of chlorine, 
the chloroform becomes colourless on the formation of the 
pentachloride of bromine. Founded on these reactions, 
the author has constructed a formula for making an approxi¬ 
mative quantitative estimation of the iodine and bromine, 
but the process is evidently of but little practical use. 
The author explains that a bromine reaction is finished 
when the chloroform has the colour of a weak solution of 
chromate of potash. If the liquid tested contains organic 
matter, it must be got rid of by calcination with caustic 
soda. 

Molylbdenate of Ammonia a Test for Sulphur.— 
Schlossberger states (Zeitschrift fur Chern. und Pharm. 
i860, s. 423.) that a dilute solution of molybdenate of 
ammonia supersaturated with hydrochloric acid, gives a 
beautiful blue colour with a solution of sulphuretted 
hydrogen or the sulphide of a metal. This test, he says, 
is more delicate than the nitro-prusside of sodium. 

IV. TECHNICAL CHEMISTRY. 

Mineral Green IPree from Arsenic.—Struve 
(Archiv d. Pharm. Bd. cliv. s. 42) gives an analysis of 
this colour which has been in use in Germany for the last 
three years as a substitute for Schweinfurt green. Its 
composition was as follows :— 

Chromate of lead . . . . 13*65 
Basic carbonate of copper. . . 80*24 
Oxide of iron . . . . . 0*77 
Carbonate of lime .... 2*65 
Moisture.2*58 

99*89 
This colour, although it has not all the beauty of the 
Schweinfurt green, is recommended as being free from 
arsenic; but it is not altogether harmless, and therefore 
must not be used in confectionery or the like. 

MISCELLANEOUS. 

Shipment of Ga« from America to JLondon.— 
We saw yesterday at the passenger station of the Penn¬ 
sylvania Railroad, at Eleventh and Market-street, a 
number of wrought iron cylindrical vessels, which, we 
were informed, contained compressed gas. Upon further 
inquiry we learned that Mr. Williams, who had fitted up 
the cars on the Pennsylvania Central Railroad for burning 
gas, had also taken a contract from Hathaway and Leach, 
of this city, for fitting out a number of cars to be used 
on the street railways in London. These cylinders had 
been sent to the railroad workshops in Altoona, to be filled 
with gas by means of the company’s apparatus there ; so 
that before long we may expect to hear of American street 
railway cars in London, lighted with gas made at the foot 
of the Alleghany mountains.—Philadelphia Gazette. 

CtreatT Salt Lake.—Away out in the Western wilds> 
some three hundred miles beyond the Rocky Mountains* 
and amidst other and loftier mountains still, there exists 
one of the most remarkable natural curiosities in the 
world—the Great Salt Lake. All the streams and rivers 
which run into Salt Lake have their sources in the Great 
Basin, and what is remarkable, none of them find their 
■way out of it. There are no outlets to the great lake. It 
receives the waters of several large rivers, swollen annually 
by their mountain tributaries, but in no very extensive 
degree are the waters of the lake increased during the 
seasons of the most copious flowing of these rivers. Great 
Salt Lake, according to the United States Government 

survey, which was completed in 1850, is two hundred and 
ninety-one miles in circumference on the shore line. The 
water of the lake is salter than any other upon the face of 
the earth. Persons engaged in boiling salt on the shores 
of the lake say that three buckets of the water dipped 
out of the lake and boiled in an open wooden trough, with 
a sheet iron bottom, will yield one bucket of salt; or, in 
other words, that it is one-third salt. The analysis of the 
water made under the United States survey in 1850 says 
that the water contains more than twenty per cent, of pure 
chloride of sodium, and about two per cent, of other salts, 
making one of the purest and most concentrated brines 
known to the world. The specific gravity of the water is 
very great; this in the same analysis is given at 1*170, 
-water being 1000. The water is so heavy or buoyant that 
a person bathing in it can sit upright, with head, shoulders, 
and arms out of the water, like sitting on a rocking chair ; 
and a person can lie on the surface with head, hands, and 
feet out of the water. In the lake the colour of the water 
is a very deep dark blue, much more so than the ocean, 
but when taken in the hand it is transparent. 

ANSWEBS TO CQBBESPONDENTS. 

Numerous applications having been made for Monthly 
Parts of the Chemical News, we have determined 
upon issuing a Part with the Magazines each Month, 
strongly sewn in a wrapper. The price of each Part 
will be Is. 5d., post free Is. 7d. ; or when consisting 
of five numbers, Is. 9d. and Is. lid. Part I. of the 
present Volume is now ready. 

*** All Editorial Communications are to be addressed to Mr. Crookes, 

and Advertisements and Business Communications to the Publishers, 

Griffin, Bohn & Co., at the Office, 10, Stationers’ Hall Court, 
London, E.C. 

%* In publishing letters from our Correspondents we do not thereby 
adopt the views of the writers. Our intention to give both sides of a 
question will frequently oblige us to publish opinions with which we 
do not agree. 

Yol. II, of the Chemical News, containing a copious Index, is now 
ready, price 12s., by post, 12s. 8d., handsomely bound in cloth, gold 
lettered. The cases for binding may be obtained at our Office, price 
is. 6d. Subscribers may have their copies bound for is. if sent to 
our Office, or, if accompanied by a cloth case, for 6d. A few copies of 
Vol. I. can still be had, price 10s. 6d., by post ns. icl. Yol. III. com¬ 
menced on January 5, 1861, and will be complete in 26 numbers. 

Erratum.—It was obviously a slip of the pen on the part of the 
author. 

Querist.—We will enquire into the matter, meantime you will be 
quite safe in denying it. It is a disgraceful trade puff. 

Win. Fox.—We do not think it is yet published, but will enquire. 

Shop-keeper.—Pleat it with water containing a bichromate of potash 
and sulphuric acid sufficient to colour it an orange yellow, 

W. Flight.—Deceived. Apply at a second-hand bookseller’s. 

Apollo.—Try lard and cod-liver oil properly scented. 

X. Y. Z.—‘‘The Giessen Outlines of Chemical Analysis,” and 
“ Fownes’ Chemistry,” are the best books you can have for your 
purpose. Study Dr. Frankland’s Lectures, which we are now publish¬ 
ing, and spend as much time as possible in experimenting and taking 
notes in the laboratory. 

G. F. R.—J. A. JD.—We regret that we must again decline our 
correspondents’ communications. There are too many demands upon 
our space to allow of its being filled with purely theoretical specula¬ 
tions, unsupported by experiments. 

W L. C.—1. Apply to Messrs. Horne and Thornthwaite, Newgate 
Street, or to Casella, Hatton Garden. 2. Chromate of lime is a definite 
compound; it may be prepared by mixing monochromate of potash 
with chloride of calcium, when it falls down as a pale yellow 
precipitate. 

K., Cost of Oxygen Prepared by Different Methods.—Oxygen prepared 
from chlorate of potash, costs per cubic metre 10 francs. Prepared 
from ^ binoxide of manganese, it costs 4 francs 87 cents for the same 
quantity. From sulphuric acid (Deville's method), the cost is not 
more than 1 franc, supposing the sulphurous acid produced to be 
valueless. If the latter be utilised in any way, the price would be 
still further reduced. We piesume you must get the apparatus made 
to order. 
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SCIENTIFIC AND ANALYTICAL 
CHEMISTRY,. 

On the Existence of a New Element, probably of the 
Sulphur Group, by William Crookes. 

In the year 1850 Professor Hofmann placed at my 
disposal upwards of ten pounds of the seleniferous 
deposit from the sulphuric acid manufactory at Tilkerode, 
in the Hartz Mountains, for the purpose of extracting 
from it the selenium, which was afterwards employed in 
an investigation upon the selenocyanides.1 * Some residues 
which were left in the purification of the crude selenium, 
and which, from their reactions, appeared to contain 
tellurium, were collected together and placed aside for 
examination at a more convenient opportunity. They 
remained unnoticed until the beginning of the present 
year, when, requiring some tellurium for experimental 
purposes, I attempted its extraction from these residues. 
Knowing that the spectra of the incandescent vapours of 
both selenium and tellurium were free from any strongly- 
marked lines which might lead to the identification of 
either of these elements, it was not until I had in vain 
tried numerous chemical methods for isolating the 
tellurium which I supposed to be present, that the 
method of spectrum analysis was used. A portion of 
the residue introduced into a gas-flame gave abundant 
evidence of selenium; but as the alternate light and 
dark bands due to this element became fainter, and I 
was expecting the appearance of the somewhat similar 
hut closer bands of tellurium, suddenly a bright-green 
line flashed into view and quickly disappeared. An 
isolated green line in this portion of the spectrum was 
new to me. I had become intimately acquainted with the 
appearance of most of the artificial spectra during many 
years’ investigation, and had never before met with a 
similar line to this; and as, from the chemical processes 
through which this residue had passed, the elements 
which could possibly be present were limited to a few, 
it became of interest to discover which of them occa¬ 
sioned this green line. 

After numerous experiments, I have been led to the 
conclusion, that it is caused by the presence of a new 
element belonging to the sulphur group; but, unfortu¬ 
nately, the quantity of material upon which I have been 
able to experiment has been so small, that I hesitate to 
assert this very positively. I am, however, at work 
upon some of the seleniferous deposit itself, and hope 
shortly to be able to speak more confidently upon this 
point, as well as to give some account of its properties. 

In the purest state that I have as yet succeeded in 
obtaining this substance, it communicates as definite a 
reaction to the flame as soda. The smallest trace intro¬ 
duced into the burner of the spectrum apparatus giving 

1 Quarterly Journal of the Chemical Society, iv. iz, and “Gmelin’s 
Handbook” (Cavendish Society’s translation), viii. xzz. 

rise to a brilliant green line, perfectly sharp and well 
defined, upon a black ground, and almost rivalling the 
Na line in brilliancy. It is not, however, very lasting : 
owing to its volatility, which is almost as great as that 
of selenium, a portion introduced at once into a flame 
merely shows the line as a brilliant flash, remaining only 
a fraction of a second ; but if it be introduced into the 
flame gradually, the line continues present for a much 
longer time. 

The properties of the substance both in solution and 
in the dry state, as nearly as I can make out from the 
small quantity at my disposal, are the following:— 

1. It is completely volatile below a red heat both in 
the elementary state and in combination (except when 
united with a heavy fixed metal). 2. From its hydro¬ 
chloric solution, it is readily precipitated by metallic zinc 
in the form of a heavy black powder, insoluble in the 
acid liquid. 3. Ammonia added very gradually until in 
slight excess to its acid solution gives no precipitate or 
colouration whatever, neither does the addition of car¬ 
bonate or oxalate of ammonia to this alkaline solution. 
4. Dry chlorine passed over it at a dull red heat unites 
with it, forming a readily volatile chloride soluble in 
water. 5. Sulphuretted hydrogen passed through its 
hydrochloric solution precipitates it incompletely, unless 
only a trace of free acid is present; but in an alkaline 
solution an immediate precipitation of a heavy black powder 
takes place. 6. Fused with nitre and carbonate of soda 
it becomes soluble in water, hydrochloric acid added in 
excess to this liquid producing a solution which answers 
to the above tests 2, 3, and 5. 

An examination of these reactions shows that there 
are very few elements which could by the remotest 
possibility be mistaken for it. 

The accompanying list includes every element, with 
the exception of the gases, bromine, iodine, and carbon. 
Opposite the name of each I have placed the number ot 
the reaction which eliminates it from the list of possible 
substances, taking great care, in every case, to give the 
benefit of any doubt which might arise, on account of an 
imperfectly known or doubtful reaction, in favour of the 
opposite opinion which I desire to prove, and in cases 
where several reactions would prove the same thing 
only making use of the most trustworthy. 

1, 5, Aluminium. H 5* Didymium. 
Antimony, H 5> Erbium. 
Arsenic. 1, Gold. 

2, 3, 5, Barium. D Ilmenium. 

2, 3> 5, Beryllium. Iridium. 
1, Bismuth. i» Iron. 
1, 2, 5, Boron. H 5, Lanihanium. 
6, Cadmium. Lead. 
2, 5, Caesium. 2) 5> Lithium. 

2, 3, 5, Calcium. 2> 5> Magnesium. 

t, 5, Cerium. Manganese. 

1, Chromium. 3> 6> Mercury. 

if • Cobalt. Molybdenum. 

11 Copper. Nickel. 
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b Niobium. 5, Sulphur. 
h Norium. 1, Tantalum. 

Osmium. Tellurium. 
*, Palladium. U 5> Terbium. 
5> Phosphorus. 5» Thorium. 
U Platinum. 1, Tin. 
2, 5, Potassium. i) Titanium. 
1, Rhodium. U Tungsten. 
U Ruthenium. 1, Uranium. 

Selenium. 1, Vanadium. 
h 5, Silicium. U 5> Yttrium. 
U Silver. 2, Zinc. 
2, 5, Sodium. i, 5, Zirconium. 
2, 3, 5, Strontium. 

There are, therefore, left the following, amongst 
which, if already known, it must occur :—Antimony, 
arsenic, osmium, selenium, and tellurium; and although, 
to my own mind, many of the reactions detailed above 
are sufficient proof that it cannot be one of the first 
three elements, yet I have thought it better to let them 
pass. 

Each of the above five bodies, both in the elementary 
state and in combination, has been rigidly scrutinised, in 
the spectrum apparatus, by myself and many friends. 
Not a trace of such a line is shown by either of them in 
the green part of the spectrum. Antimony, arsenic, and 
osmium, in fact, giving continuous spectra, in which 
every colour is visible. The remaining elements, sele¬ 
nium and tellurium, might almost be dismissed unchal¬ 
lenged, inasmuch as I was first led to the examination 
by finding that it was not either of these. Nevertheless, 
I have, as stated at the commencement of this paper, 
repeatedly examined their spectra, and find no trace of 
such a line, the alternate light and dark bands in the 
almost continuous spectra of selenium and tellurium 
forming, in fact, so strong a contrast to the one single 
green ray of the new substance, that the latter may 
readily be detected in the presence of an enormous excess 
of either of the former. 

In order to remove any remaining doubt which there 
might be as to the green line being due to any of the 
elements mentioned in the above list, I have moreover 
specially examined the spectra produced by each of 
these bodies in detail, either in their elementary state 
or in their most important compounds. Many of them 
give rise to spectra of great and characteristic beauty, 
but none give anything like the green line, nor, in 
fact, is there any artificial spectrum except that of sodium 
which equals it in simplicity. 

There still may be urged the possibility of its being 
a compound of two or more known elements, or an 
allotropic condition of one of them ; a moment’s thought 
will, however, show that neither of these hypotheses are 
tenable. They would in reality prove what they are 
raised to oppose, for nothing less could follow than a 
veritable transmutation of one body into another, and 
a consequent annihilation of all the groundwork upon 
which modern science is based. If an element can be so 
changed as to have totally different chemical reactions, 
and to have the spectrum of its incandescent vapour 
(which is, par excellence, an elementary property) 
altered to an appearance totally unlike that given by its 
former self, it must have been changed into something 
which it originally was not. 

The method of exhaustion, which I have adopted to 
prove the elementary character of the body which com¬ 
municates this green line to the spectrum of the blue 

gas flame,1 may seem unnecessary, as well as unchemical 
in the present state of the science. I was, however, 
obliged to rely upon what I may call circumstantial 
evidence of its not being a known element, owing to the 
very small quantity of substance at my command—I 
believe I over-estimate the amount which I have as yet 
obtained at two grains—which precluded me from trying 
many reactions. The method of spectrum analysis, 
adopted to prove the same fact, although perfectly con¬ 
clusive to my own mind, might not have been so to 
others, unsupported by chemical evidence. 

The following diagram will serve to show the position 
in the spectrum which the new green line occupies with 
respect to the two lithium and the sodium lines 

Lia Li)8 Naa 

New 
green line. 

For confirmatory experiments on many of the obser¬ 
vations mentioned in this paper I am indebted to my 
friend Mr. C. Greville Williams. The detailed examina¬ 
tion of the various spectra are at present being jointly 
pursued by us, and will be published as soon as completed. 

On Certain Properties of the Platinum Metals, 
particularly Ruthenium, by Dr. C. Claus. 

In my paper2 on the platinum residues, I observed that 
if M. Deville had had the idea of presenting to the 
Paris Exposition large quantities of iridium instead of 
aluminium, and had he bestowed on the former all the 
trouble and expense he had given to the latter, it is pro¬ 
bable that iridium would have ranked among the most 
useful metals in a way impossible to indicate beforehand. 
Scarcely a year has passed, and this conjecture has been 
confirmed in the most positive manner, thanks to the 
ingenuity of M. Deville and his colleague. 

The new work of these remarkable chemists ought 
undoubtedly to mark an epoch in the history of platinum, 
and promises a brilliant future to this metal. Platinum, 
in fact, in consequence of these discoveries, will be 
applied to many more purposes that at present; for its 
high price ought to be greatly reduced, by the new 
method of fusing the ore. The old method for obtaining 
this metal in a solid and malleable state, was so compli¬ 
cated, expensive, and protracted, that it considerably 
raised the price of the metal relatively to that of the 
ore, and, consequently, in spite of its valuable qualities, 
the use of platinum was almost entirely restricted to 
chemical laboratories. The price of platinum ought to 
be still further diminished by a circumstance observed 
by the above-mentioned chemists,—that is to say, that 
the metals associated with platinum in the ore, with the 
exception of iron and osmium, cause no diminution by 
their mixture, to its valuable properties; they even 
enhance them, so much so, indeed, that platinum alloys 
with from 10 to 25 per cent of iridium, a metal not 
utilised till then, resist almost all reagents. Whence 
the residuums of platinum, so rich in iridium, as well as 
the useless osmide of iridium, are used for the prepara¬ 
tion of platinum utensils. We have thus discovered an 

1 I need scarcely add that the line is quite distinct from either of 
the green or blue lines seen in a gas flame which is undergoing 
complete combustion. It is, moreover, far more brilliant than these. 

2 Liebig and Woehler’s, Anncilen der Ghemie und Plmrmacie, c. vii. 
p. 146. 
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unexpected use to which iridium can be put; and it is 
likely, that ere long we shall learn other applications 
of it. 

But there are reasons why the price of platinum is 
maintained so high as greatly to limit its application ; 
these reasons are,—first, the rarity of platinum ore, and 
then the expense of extracting it. As to the first 
objection, Russia (which yields most platinum) contains 
a quantity of this metal, the amount of which is not yet 
estimated. With the increasing demand for this metal, 
careful researches will multiply the number of known 
platiniferous localities, and will cause a reduction in its 
price. As to the expense of washing platiniferous 
sands, it can be notably diminished by establishing new 
and less imperfect machines than those at present in 
operation. The chemico-metallurgic question having 
been resolved in so brilliant a manner by the French 
chemists, the Russian technologists and the members of 
our mining corps should aid in perfecting the mechanical 
appliances. 

For the application of platinum for divers purposes 
the purely chemical study of its properties and the 
accompanying metals is not less important than the 
metallurgic question. The great Swedish chemist, 
Berzelius, who, at the suggestion of the Russian 
Government, occupied himself with this question, treated 
it with great ability. He succeeded, in fact, in a com¬ 
paratively short time, and with rare skill, in creating a 
completely new science in respect of these metals, in 
spite of the little material available for his researches. 
His very exact works form the only basis of all subse¬ 
quent researches. Nevertheless, the modesty of this 
great chemist made him add, at the end of his long 
paper :—“ My experiments have thus elucidated this 
question. However, they can be regarded only as the 
first outline of the history of the metals associated with 
platinum, and also of those which may yet be met with, 
—a history whose development is as extended as 
difficult.” The French chemists, besides their fortunate 
solution of the metallurgic question, are also occupied 
with the exclusively chemical one, and have set forth, in 
this respect, many important data. 

Their intention is, in the first place, to obtain general 
results by comparing these metals with others; they 
admit that the six known platiniferous metals, from a 
certain point of view, may be rightly considered 
as forming a separate aud Avell-defined group. 
According to this view osmium, so remarkable for its 
properties, would be the metalloid of the platinum 
series, a consideration which, though very suggestive, 
appears illusive when the question is examined more 
closely. On the other hand, each metal of the platinum 
series is allied by certain analogies with some metal of 
another series. Thus platinum is allied to gold and 
iridium, palladium to silver, ruthenium to tin. We 
cannot deny the existence of these analogies, neverthe¬ 
less I think I am justified in attaching no great import¬ 
ance to them, and I am very decidedly in favour of the 
first part of our author’s account; in fact, as I have 
always expressed myself on this subject, I consider the 
platiniferous metals as forming an isolated metallic 
group, inseparable, and solidly constituted. Nature 
itself, however, gives indications which furnish us with 
the means of comparing them with the other metals. 
In fact, in natural platinum mines, as well as in all those 
which generally contain platinum, osmium, and iridium, 
we constantly find iron, manganese, copper, and often 
even gold. It cannot be imagined that these metals, 
so constantly associated together in platinum mines, 

should come there in an accidental manner, but form 
alloys according to certain relations of analogy. These 
analogical relations, of which I shall have occasion to 
speak by-and-by, do undoubtedly exist. It has been 
proved that osmide of iridium is not, as was at first 
believed, a chemical combination of equal parts of osmium 
and iridium, by equivalent, but rather a platinum ore, 
in which the metals generally found in soluble platinum 
ores exist in excess: thus, in the osmide of iridium, 
either osmium or iridium predominates, while it is 
platinum in the soluble ore. There is yet a third platinum 
ore, irite, which my friend M. Herrmann, of Moscow, 
has studied, and which, according to his analysis, is found 
to be a combination of oxidised platiniferous metals with 
the oxides of iron and chromium. Nevertheless, I think 
myself justified in doubting the existence of this ore, 
not only because such a combination does not appear 
likely to take place, but because that so complicated a 
mixture as the platinum residuum should, by so simple a 
process, eliminate a pure mineral. In short, by exactly 
following M. Herrmann’s method, I have obtained a sub¬ 
stance inspangledpowder possessing the properties which 
M. Herrmann attributes to irite, and which, upon close 
examination, proves to be a very complex mixture, the 
greatest part of which consists of fine spangles of 
osmide of iridium and of chrome iron ore. 

In my assays of 1854 I attempted the grouping of 
the platiniferous metals. Having since enlarged my 
experience on this subject, I again undertake this labour, 
with certain modifications. 

(To be continued.) 

On a Series of New Combinatio?is of Ammonia, Picric 
Acid, and Metallic Bases,1 by M. Carey Lea. 

In a paper published in this Journal, vol. xxvi. p. 379, 
for 1858, I described two compounds of picric acid and 
ammonia with copper and nickel respectively, and 
mentioned their instability and the great difficulty of 
obtaining them in a state of tolerable purity. Since 
then I have found that many other metals form com¬ 
pounds of a similar nature, and have succeeded in 
obtaining several of them sufficiently pure for approxi¬ 
mate analysis. The results obtained are given below. 
Other investigations are in progress, and I hope to 
communicate them hereafter. 

When a metallic salt is precipitated by ammonia, and 
a large excess of the precipitant added, a more or less 
complete solution of the precipitate is frequently 
obtained, especially if a considerable quantity of 
ammoniacal salt be present. I have found that these 
ammoniacal solutions, when treated with an alkaline 
picrate, for the most part yield an immediate precipitate, 
containing the elements of a metallic picrate united with 
those of ammonia. These precipitates are often very 
beautiful; they are generally yellow or j'ellowish, 
somewhat soluble in the mother liquid, or in strong 
ammoniacal solutions, by aid of heat, nearly insoluble in 
water, and decomposed by it very readil}r, especially if 
it be present in quantity, or heat be applied. Thrown on 
a filter and washed, the picric acid, ammonia, and some 
portion of undecomposed salt in solution pass through, 
while the greater part of the metallic oxide remains on 
the filter, and with sufficient washing is perfectly freed 
from picric acid and ammonia, and presents the appear¬ 
ance of a pure hydrate. 

1 American Journal of Science and Art. 
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The analyses of these substances were made in the 
following manner :—It was found desirable that before 
the ammonia and metallic oxide were determined, the 
whole of the picric acid should first be removed. This 
was effected by adding chlorhydric acid to a weighed 
quantity of the substance, carefully dried, and evapo¬ 
rating to dryness at a gentle heat. Ether, which must 
be anhydrous, or nearly so, was added in the proportion 
of 15 to 18 grammes to 6 or 7 grammes of the salt used, 
detaching the dry crust and breaking it up to powder 
with a glass rod, that every part might be brought 
thoroughly in contact with the ether. After standing 
ten minutes, the ether was poured off, a fresh quantity 
added, and a large beaker was inverted over that which 
contained the substance undergoing analysis. After a 
lapse of three or four hours, the liquid was poured off, 
a third, and, if necessary, a fourth quantity added in the 
same way. The decantation is effected with the greatest 
ease, as, if the ether is sufficiently strong, the chlorides 
remain nearly or quite dry at the bottom. It was found 
that by this means the picric acid could be separated 
with sufficient exactness to afford a tolerably correct 
estimation of its quantity, a careful trial with a weighed 
quantity of perfectly pure picric acid showed that the 
result fell a little under the truth by reason of a small 
loss arising from minute portions of the acid remaining 
undissolved. On the other hand, no chlorides are dis¬ 
solved when the operation is properly performed; the 
etherial solution evaporated to dryness, and the residue 
dissolved in water, was not troubled by solution of nitrate 
of silver. 

The operation requires nice manipulation, otherwise 
the loss of picric acid is considerable, and if the ether be 
not sufficiently anhydrous, portions of the chloride may 
be removed by it. 

In this manner the quantity of picric acid was deter¬ 
mined, and from it was calculated the quantity of the 
group Ci2H2N3Ou, or picric acid minus the equivalent 
®f hydrogen, which is replaceable by a metallic oxide ; 
in other words, the group which, by union with a 
base, forms a picrate, or, by union with hydrogen, forms 
picric acid. From the residue undissolved by the ether, 
the ammonia was determined, either by distillation with 
solution of caustic soda, or by precipitation with 
bichloride of platinum. From another portion the 
metallic oxide was found by appropriate means. 

As far as examined, the ammonia picrates all contain 
more than one equivalent of ammonia, and are repre¬ 
sented either by the formula :— 

2NH3MO c„ 3no4 } 0 or 3NHj MQ.C^Jo 

Ammonia-pier ate of Silver. 

Nitrate of silver, dissolved in water, and treated first 
with excess of ammonia, and the resulting clear solution 
mixed with cold saturated solution of picrate of ammonia, 
gives immediately an abundant, highly-crystalline, light 
yellow precipitate of ammonia-picrate of silver, which 
is to be thrown upon a filter, thoroughly washed with 
dilute ammonia, and dried in vacuo over sulphuric acid. 

It is to be observed that in the formation of this, as 
well as of all the other salts here described, the metallic 
solution must invariably be in excess, to check as far as 
possible the precipitation of picrate of ammonia together 
with the compound sought. I have shown in a paper 
intended to be read at the same time as this,1 that if an 
alkaline picrate be poured into an alkaline solution, a 

1 See American Journal of Science and Art, p. 75. 

precipitate of alkaline picrate takes place. "When the 
alkaline solution is strong the precipitate is immediate, 
and in the ammoniacal solutions used in the preparation 
of these salts any excess of alkaline picrate would fall 
with the ammonia-picrate. Even with every precaution, 
it is difficult, and in some cases apparently impossible, 
to obtain the ammonia-picrate perfectly free from this 
impurity. 

(To be continued.) 

On the Incineration of Filters. 

The great difficulty with which, in many cases, the last 
portions of the carbon of a filter are consumed when 
ignited in a porcelain crucible, is a fact well known to 
analysts. It does not appear, however, that the follow¬ 
ing simple method of obviating the difficulty—as prac¬ 
tised in the laboratory of Professor Scheerer, in Freiberg 
•—has ever received the publicity which it deserves. 

Whenever a filter upon which a substance capable of 
injuring platinum has been collected has to be incinerated, 
the porcelain nrucible or capsule in which the process is 
to be conducted should be placed within a vessel of 
platinum of similar form, and the whole ignited in the 
usual way. 

Whether the greatly accelerated rapidity of combus¬ 
tion of the carbon which ensues depends upon a more 
equable distribution of heat brought about by the 
greater conducting power of the metal—an explanation 
which is current for the somewhat analogous case of 
copper-coated glass flasks, or whether, as seems probable, 
the power of the porcelain vessel to absorb heat be 
really increased by the interposition of the platinum; 
whether both these causes be of influence, or the result 
depend upon another less apparent reason, or, finally, 
whether vessels of some other metal would not be prefer¬ 
able to those of platinum, are questions which we do not 
propose to discuss in this connection. We desire only 
to give currency to the fact to which attention has been 
called, feeling assured that the chemist who has once 
employed this method to destroy a refractory filter will 
ever afterwards bear it in mind.—American Journal of 
Science and Art. 

TECHNICAL CHEMISTRY. 

On the Relations of certain Yellow Vegetable Dyes, 
by John Galletly. 

Professor Bolley has recently published a paper2 to 
show that Hlasiwetz was right in regarding the colouring 
matter of Persian berries as identical with that of 
quercitrin bark. Hlasiwetz assumes their identity 
mainly from their similar elementary composition, 
having only examined quercitrin; while Professor Bolley, 
at a former period, has made an examination of quer¬ 
citrin, and has now undertaken an investigation of 
Persian berries, with the special object in view of 
removing any discrepancies in the way of these colouring 
matters being considered identical. I wonder, then, 
that he has furnished no explanation of the very con¬ 
siderable differences which exist between the published 
accounts of these bodies. 

3 Read before the Chemical Society, and published in the Quarterly 
Journal of the Chemical Society, January, 1861. See also an abstract in 
Chemical News, December 8, i860. 



C3/a"T!I'oN.'s”’} On the Action of Carbonate of Soda on Cast Iron. J97 

Hlasiwctz has made many valuable observations on 
various glucosides, and, amongst others, the important 
fact that when several of them are decomposed, by 
boiling with a little dilute sulphuric acid, they yield, 
besides the glucose, a body which, on heating with 
potash, gives phloroglucine ? and this phloroglucine has 
the same composition, whether obtained from phloridzin 
or any variety of quercitrin ; and when it is known 
that phloridzin is obtained from several species, and 
quercitrin from plants very distantly related, the subject 
appeal’s well worthy of attention. 

Hlasiwetz regards as a variety of quercitrin a body 
which yields glucose and quercitrin, in whatever pro¬ 
portions these are obtained from it. Thus, one variety 
may contain only one equivalent of glucose, others 
two or three equivalents, combined with quercetin, the 
quercetin not being subject to any variation. It is, there¬ 
to! e,perhaps of little use to point out that xanthorhamnin 
contains, when dried at the same temperature, one-half 
per cent, more hydrogen, and one per cent, less carbon 
than the quercetin of which the analyses are given in 
ITlasiwetz’s paper. It would appear also that quercitrin 
does not lose its water of crystallisation at temperatures 
corresponding with xanthorhamnin. 

Professor Bolley has not remarked that Iligaud found 
quercitrin to be nearly insoluble in cold, and sparingly 
soluble in boiling water, while xanthorhamnin dissolves 
in cold water in large quantity, and in boiling water so 
abundantly that it is difficult to make a saturated 
solution. 

The proportion of sugar which xanthorhamnin yields 
is very different from that of any variety of quercitrin, 
thus:— 

First kini. Second kind. Third kind. 
Hlasiwetz. Rigaud. Kawalier. 

Glucose . 27't>7 44*35 56*3 per cent. 
Quercetin — 61’40 — „ 

Xanthorhamnin yields:—■ 
Glucose. . . 68 per cent. 
Phamnetin . . 41 ,, 

Supposing quercetin and rhamnetin the same, it would 
require about four atoms of glucose to one of rhamnetin, 
and then the calculation for the elementary composition 
•would not correspond with the anal3Tses so closely as 
the closely-agreeing numbers obtained on analysis 
require, while the water of crystallisation would be fully 
twenty atoms,—an unusually large number for this class 
of substances. 

Quercetin and rhamnetin agree well enough in ele¬ 
mentary composition, but not in properties, the former 
dissolving readily in alcohol, giving small, lemon yellow 
crystals ; while, on the other hand, rhamnetin is almost 
insoluble, and gives at most a little fiocculent matter, 
which the microscope alone could resolve into crystals. 

Altogether, the bodies are quite distinct, as far as they 
have yet been investigated. Elementary composition 
cannot be considered of much value in identifying bodies 
of this class, as they mostly have very closely-correspond¬ 
ing compositions. 

Professor Bolley remarks that Hlasiwetz regards 
chrysorhamnin and rhamnetin as identical. I did not 
observe this in reading over Hlasiwetz’s paper, but Pro¬ 
fessor Bolley seems to regard it as accurate. If this were 
the case the unripe berries would contain rhamnetin, 
which, as they ripened, combined with glucose, and 
became converted into xanthorhamnin, which can again 
yield the rhamnin by boiling with dilute acid. So 
important a conclusion has as yet no foundation what¬ 

ever, and is very improbable. In fact, the chrysorhamnin 
got by Kane, which he converted, by boiling for a few 
minutes in -water, into xanthorhamnin, and then analysed 
the xanthorhamnin, corresponds not in the least with 
the crystals obtained by Professor Bolley with crude 
ether. Kane could not possibly make the mistakes 
necessary for Bolley’s substance to be identical with his. 
It is a pity crude ether was used by Professor Bolley, 
as this might be a mixture very difficult to obtain again 
exactly the same, and as the result differs from Kane’s 
and my own, it is hard to say what the particular 
substance Professor Bolley obtained might be. 

. On the Action of Carbonate of Soda on Cast Iron.1 

C. Tissier, director of the Aluminium Works, at Amfre* 
ville, has published in the Technologiste (p. 357), some 
interesting experiments on this subject, an abstract of 
which we now make from Dingier's Polgtechnisches 
Journal, cxlvi. p. 118 (1857). Tissier’s attention was 
first drawn to the fact that the mixture of carbonate of 
soda, chalk, and charcoal used in the manufacture of 
sodium,—notwithstanding the great excess of carbon it 
contains—does not affect the malleability of the iron of 
the retorts which are employed. He found, further, 
when a piece of cast iron was submitted to a high tem¬ 
perature, with this mixture, that it was first converted 
into steel, and finally into malleable iron. This led him 
to try the effect of the action of carbonate of soda alone 
on both malleable and cast iron—malleable iron thus 
treated remained unchanged, wffiile the soda salt ex¬ 
tracted the carbon and silicium from the cast iron, 
thereby converting it into infusible malleable iron. 

If a specimen of pig-iron (that experimented on con¬ 
tained 6-6 per cent, of silicium and free carbon) be 
exposed for several hours at a red heat, in a crucible 
containing an excess of carbonate of soda, the 
following reactions may be observed. As soon as 
the temperature is sufficiently elevated, the mass com¬ 
mences to rise, and large bubbles of carbonic oxide are 
given off, burning with a yellow flame. If after the 
evolution of carbonic oxide has ceased the fire is allowed 
to go down, and the iron taken out with tongs and freed 
from adhering salts by means of a hammer and by 
water, the metal exhibits a completely etched.surface, 
although the form of the mass is unaltered—it may be 
drawn out under the hammer and forged either hot or 
cold, and the granular fracture of the cast iron is re¬ 
placed by a fibrous crystalline texture—the mass is 
porous, the little cavities being filled with white silicate 
of soda, formed from the silicium contained in the metal. 
The iron thus obtained is scarcely attacked at all by 
chlorhydric acid in the cold, and but slowly even when 
heated. Dilute nitric acid acts upon it with energy, 
but still not so rapidly as in the case of ordinary mal¬ 
leable or cast iron. 

Tissier considers it conceivable that this action of car¬ 
bonate, of soda not only extracts the carbon and silicium, 
but also must remove the phosphorus and sulphur con¬ 
tained in the iron. It is further possible that the iron 
takes up a portion of sodium, which does not injure it, 
but on the contrary the metal acquires desirable proper¬ 
ties, as evinced by the fact of the dealers being very 
willing to purchase the worn out retorts from the sodium 
works. If sodium be not thus taken up, we must assume 
that for every equivalent of carbonic oxide an equiva- 

1 American Journal of Science and Art, 
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lent amount of anhydrous soda, is formed. Tissie*’ 
suggests that in the process of annealing or the conver¬ 
sion of cast iron into malleable iron, now accomplished 
by packing and heating for a long period with sub¬ 
stances rich in oxide of iron, it may be possible to 
substitute fusion with carbonate of soda, it possessing 
the advantage that the metal can be removed from time 
to time to watch the progress of the conversion into 
steel or malleable iron. 

The author hoped by this method to convert large 
masses of cast-iron into malleable metal, such as hereto¬ 
fore could only be obtained by forging, but the length 
of time required for the conversion of a mass of any 
considerable thickness, and the porosity of the iron 
obtained, present practical difficulties requiring some 
modification to overcome them. With smaller castings, 
however, the action, even when superficial, imparts to 
them great toughness, so that they no longer are liable 
to fracture. The amount of carbonate of soda required, 
when property used, is inconsiderable, but it should be 
pure; or, if the commercial article be used, it must first 
be heated with carbon in order to reduce the sulphate of 
soda to sulphide of sodium, as the alkaline sulphates 
have a powerful action on iron at a red-heat. 

On a New Re agent for Aniline, by M. Ch. MeNE. 

The only re-agent hitherto employed for the detection 
of aniline has been hypochlorite of lime, which instanta¬ 
neously imparts to it a deep violet colour. On account 
of the dyes which are produced by aniline, I am led to 
believe that the following reaction which accurately 
characterises this body may be utilised. When nitrous 
gas is passed into aniline, either anhydrous or dissolved 
in cold alcohol, the aniline assumes a yellow-brown 
tinge. If, then, nitric, sulphuric, hydrochloric, or oxalic 
acid, &c., is added to it, a magnificent red colour, very 
soluble, is developed. A large quantity of water changes 
it into yellow; a drop of acid restores its colour. It 
dyes silk, cotton, &c., perfectly. In employing Hofmann’s 
method for detecting benzine by the aniline and chloride 
of lime method, nitrous gas and an acid will also serve 
to find this body. As this red body crystallises very 
definitely, it will be thoroughly investigated in my 
laboratory.— Compiles-Rend us, vol. lii. 

PHYSICAL SCIENCE. 

On the Prismatic Decomposition of the Electric, Vol¬ 
taic, and Electro-Magnetic Sparks, bg Charles 

Wheatstone, F.R.S., Professor of Experimental 
Philosophy in King’s College, London. 

[Read August 12, 1835, at the Meeting of the 
British Association, held at Dublin.) 

§L 
Frauenhofer examined the ordinary electric spark with 
his prismatic telescope, and found that it presented a 
perfect spectrum crossed by numerous bright lines, as if 
certain definite rays were exalted in intensity, thus 
essentially differing from that of the solar light, which 
he ascertained was traversed by innumerable dark lines, 
indicating the absence of so many definite rays. The 
brilliant lines in the prismatic spectrum of the electric 
spark seem to have been but cursorily observed by this 
eminent optician; he gives no measurements of the 
lines, and confines himself to a simple statement of the 

fact. I have examined, in a similar way, the brilliant 
spark produced between two charcoal points terminating 
the poles of a voltaic battery, and find it to resemble 
the ordinary electric spark, exhibiting, as might have 
been expected from the longer continuance of the light, a 
spectrum of intense brilliancy, intersected by still 
brighter lines. These lines did not seem of a deeper 
colour than the parts of the spectrum immediately 
adjacent to them, but had rather ^ie appearance of 
brilliant white lines superposed on the spectrum. 

§ H. 
The electro-magnetic spark obtained between the two 

ends of the wire in which the current is induced from 
the magnet, is, in all cases which have yet been observed, 
very minute ; but it is well known that the brilliancy 
of the spark is greatly increased by causing it to occur 
between one of the poles and a cup of mercury con¬ 
nected with the opposite end of the wire. This arrange¬ 
ment is adopted in all the electro-magnets now made, 
and affords, on the rapid repetition of the spark, a 
considerable degree of illumination. The intensity of 
the light thus produced has occasioned it to be generally 
supposed that it is in part owing to the combustion of 
the mercury, a supposition which I shall hereafter have 
occasion to consider. 

On analysing by the prism the electro-magnetic spark 
taken from the surface of mercury, I observed with the 
telescope the following singular and beautiful pheno¬ 
menon. Instead of the appearance just described as 
characterising the ordinary electric spark, and the vol¬ 
taic spark obtained between two charcoal points, I saw 
a few definite lines of light, separated by very wide 
dark intervals from each other, some of great brightness. 
The first was a double line of orange, and the smallest 
interval of any was between this line and the next, 
which was green; the interval between this and the 
succeeding one, which wras greenish-blue, and when 
attentively examined was seen to consist of two lines 
close to each other, was about twice as great; after an 
interval of four this was succeeded by a purple line; and 
a violet line followed at the distance of three. The 
order of brightness of the lines was as follows:—green, 
very bright; purple; orange; violet; the double line 
of bluish-green; the last is so faint that in small 
electro-magnets it is not seen. When the spark is 
viewed near with a common prism, the orange line 
appears tinged on its lower part with red; but this red 
is by no means so apparent when the telescope is used; 
this arises from the red not being a definite ray, and its 
parts, consequently, being differently refrangible are 
diffused over a considerable space when the telescope is 
employed. 

The electro-magnet employed for this and the suc¬ 
ceeding experiments, was the powerful one constructed 
by Mr. Saxton for the Gallery of Practical Science in 
Adelaide Street. To render it convenient for these 
experiments, that is, to ensure the appearance of the 
spark always at the same point, the following temporary 
alteration was made :—The place of the revolving star 
was supplied by a small oval disc, which while it 
revolved actf d on one arm of a lever, beneath which a 
spring was placed like that to a flute key; this lever 
was fixed on a plate of sheet-iron, having at its 
extremity a small cup to hold the mercury, and the 
other end of the lever was bent at right angles, so that 
as the oval disc revolved the bent end of the lever was 
alternately dipped into the metal and removed, and the 
spark always occurred precisely at the same point. 
Another advantage was obtained by this arrangement,— 
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the mercury was not thrown out of the cup as it is in 
the ordinary disposition of the apparatus. 

§ HI. 

I next proceeded to observe the prismatic analysis of 
the electro magnetic spark taken from different metals 
while in a fluid state. For this purpose I employed the 
following metals in the purest state I could obtain 
them :—Zinc, cadmium, bismuth, tin, and lead. I placed 
the metal intended to be the subject of experiment in 
the cup formed in the iron plate, and melted it by the 
application of a spirit-lamp placed beneath; the spark 
was then taken as above described. Not having at my 
disposal an instrument like that which Frauenhofer 
employed in his experiments, by which the degrees of 
refrangibility might be absolutely .measured, I was 
obliged to content myself with an ordinary telescope- 
prism, furnished with a micrometer eye-piece, which 
affords only comparative results. The eye-piece was 
graduated with parallel lines, in one direction only, the 
fortieth of an inch apart. The spark was taken pre- 

Table of the Bright Lines in the Spectrum of the 

—-—... ....■ --.-- - -- - 

cisely at the -same point, and the telescope remained in 
the same position during the whole of the experiments 
with the different metals ; the spark was also obtained 
under exactly similar circumstances from carefully- 
distilled mercury. None of these metals gave an unin¬ 
terrupted spectrum, but each presented a few bright, 
definite lines, widely separated from each other; the 
number, position, and colour of these lines differ in each 
of the metals employed. These differences are so obvious 
that any one metal may instantly be distinguished from 
the others by the appearance of its spark; and we have 
here a mode of discriminating metallic bodies more 
ready even than a chemical examination, and which may 
be hereafter employed for useful purposes. A Table 
accompanies this paper, in which I have laid down the 

i positions of the bright lines observed in the six metals 
above mentioned. It will be seen that red lines charac¬ 
terise only zinc and cadmium, and these metals may he 
known from each other by the red ray in the cadmium 
being most refrangible. Mercury and lead exhibit 
bright violet lines, while zinc, cadmium, and tin have 

Spark, taken from different melted Metals, and 
Telescope. 

Magneto-Electric 
observed unth the Prismatic 

Standard Soda 
Flame. Mercury. Zinc. Cadmium. ' Bismuth. Tin. Lead. 

Abbreviations b, bright; v b, very bright; /, faint; v f, very faint. 

The above relative measurements were taken by means of a ruled glass micrometer, placed in the focus of the 
eye-piece of the telescope. 
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none. The homogeneous light of a spirit-lamp occupied 
almost exactly the place of the orange lines in the 
mercury spectrum. The brilliancy of the spark in 
different metals appears to be in proportion to their 
volatility ; cadmium and zinc are next in brightness to 
mercury. 

On trying experiments with various amalgams and 
alloys, it was found that when the metals differed much 
in volatility the lines appertaining to the most volatile 
metal only was observed ; in other cases lines belonging 
to both were seen. 

§ iv. 
The voltaic spark, taken between one of the poles of 

the pile and mercury, or between two globules of 
mercury, or between amalgamated points, presented 
exactly the same appearances as the electro-magnetic 
spark from mercury. Experiments were made with 
batteries of different kinds with the same results; the 
only difference observed was that the lines were brighter 
as the intensity of the spark was increased. 

No difference was perceived in the prismatic analysis 
of the spark when the positive or negative pole was 
brought in contact with the mercury. Neither did the 
nature of the conductor produce any change in the 
colour or situation of the lines. Copper, iron, and 
platina were successively employed. 

§ V. 
Having ascertained this proof of the identity, by 

prismatic analysis, of the voltaic and electro-magnetic 
sparks, and having it in our power to obtain a strong 
spark from metals in their solid state by making use of 
an energetic pile, I now commenced a series of experi¬ 
ments with the intention of extending my Table to all 
the metals I could procure. For this purpose I put in 
action the large battery of King’s College, consisting of 
200 pairs of plates, on the Wollaston construction, with 
double coppers. These experiments were in progress 
when I left London, and I intend to resume them, with 
improved instrumental aids, on my return; I shall, 
therefore, not dilate upon them at present. One result 
is, however, too curious to be passed over without 
notice. Bringing the end of one of the wires of the 
battery in contact with different parts of the opposite 
wire, I observed that the spark seen by the naked eye 
varied in colour at different times, appearing now violet, 
now green, now red. I have not yet been able to 
ascertain whether this change of colour in the spark 
arises from variations in the intensity of the battery, or 
from the condition of the surface of the wire from 
oxidation, or any other cause. It might naturally have 
been expected that the prismatic decomposition of the 
spark would have varied under these different circum¬ 
stances, but this, to my surprise, I found not to be the 
case. The number and position of the lines remained 
invariably the same; but as my assistant called out the 
colour the spark appeared to him, I saw in the telescope 
a line of the same colour, which was already visible in 
the spectrum flash on the eye with intense brilliancy, 
while the others remained unaltered. It is, therefore, 
evident that no mistake in identifying the metals can 
arise from this cause. 

§ VI. 

It has been supposed by Dr. Faraday and others that 
the bright spark from mercury is, in part at least, owing 
to a true combustion of the metal occasioned by the 
intense heat developed by the current. To determine 
whether this is or is not the case, I instituted two series 

of experiments: the first to ascertain whether the spark 
is produced and presents the same prismatic appear¬ 
ances in media where combustion cannot be expected to 
take place ; and the second, to be informed whether the 
same prismatic decomposition occurs in the flame pro¬ 
duced by the ordinary combustion of the metals as in 
the electric sparks which are drawn from them. With 
regard to the first point, Sir H. Davy had already proved 
that the voltaic light obtained by two charcoal points 
was evolved with equal splendour when the experiment 
was made in gases in which no combustion could be 
maintained; and it is also known that the spark occurs, 
though with diminished intensity, under water, oil, 
alcohol, ether, and other liquids. To determine whether 
the light from mercury was equally independent of 
this cause, I obtained the spark successively in the 
ordinary vacuum of the air-pump, in the Torricellian 
vacuum, in carbonic acid gas, and in oxygen, with 
scarcely any difference of effect, and the lines observed 
by the prism were the same in all cases,—a proof that 
the medium had no influence on the nature of the light. 
It will be unnecessary in this abridged account to enter 
into any detail of these experiments. The spark from 
mercury was also taken under water, alcohol, and oil. 
In these cases, by continuing the production of the spark 
for a long time, a quantity of black powder was formed, 
which, on examination, proved to be pure mercury, in a 
very finely-divided state. The same powder was observed 
on the receivers when the spark was obtained in vacuo 
or the gases, but it could not well be collected for 
examination. 

These experiments leave no ground for supposing that 
the electric light is in any case a consequence of com¬ 
bustion. I may add to these proofs the observation of 
my friend, Professor Daniel], that what is called the 
combustion of gold-leaf and platinum foil is effected as 
well in hydrogen gas as in the air. 

With respect to the second series of experiments 
above alluded to, I have examined with the prism the 
light of different metals while undergoing ordinary 
combustion. Iron, copper, bismuth, lead and tin were 
successively burned on charcoal by directing a stream of 
oxygen upon them. Examined by the prism they all 
presented bright uninterrupted spectra, in which no 
redundant or defective lines were visible, the same thing 
was observed when zinc foil was burned in the flame of 
a spirit lamp. There is, therefore, a marked difference 
in the physical properties of light obtained from the 
same metal by combustion and the action of electricity. 

Wires ignited by the action of the voltaic pile, when 
observed by the prism presented spectra perfectly unin¬ 
terrupted, and destitute of lines. 

§ VII. 

The prismatic analysis of the spark developed from 
different metals by ordinary electricity, brings to view 
many obvious differences from that excited by voltaic 
electricity. I have not yet made much progress in this 
part of the inquiry, and the only results at which I have 
arrived are the following :—1. Each metal presents lines 
differing in position and number; the metals I have 
tried are mercury, lead, tin, zinc, bismuth, copper, and 
iron. 2. The lines are less bright and more numerous 
than those which occur in the'electro-magnetic or voltaic 
spark from the same metal. 3. It appears to me that all 
the lines of the voltaic spark are present in the electric 
spark, with the addition of many others. In the spark 
from a small jar taken between two amalgamated balls 
of tin, I observed lines corresponding in situation, 
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colour, and relative brightness to those seen in the 
voltaic spark from mercury ; the additional lines were— 
1, a red line; 2, two line orange lines between the 
orange and green ; 3, a faint purple line between the 
bluish green and purple; and 4, a violet line between 
the purple and violet, but nearer the purple line. 
Similar observations were made on sparks taken from 
tin, lead, &c. As I did not determine the exact posi¬ 
tions of these lines, I cannot be certain of their perfect 
identity with those of the voltaic spark. The apparatus 
I am now constructing will enable me to ascertain this 
point, and to obtain accurate measurements of the lines. 
4. When the spark was taken between two balls of 
dissimilar metals, the lines which belonged to each 
metal appeared together. 

I intend to construct a table exhibiting the lines in 
the electric spark obtained from all the simple metals, 
and shall probably extend the experiments to include 
many of the imperfect conductors. 

§ VIII. 

I shall terminate this notice with a few observations 
on the bearing which the preceding experiments have 
on the theories which have been advanced to account for 
the origin of electric light. Having already proved 
that combustion cannot be its cause, I shall not resume 
the consideration of this subject here. 

The electric light was for a long time considered by 
philosophers as a modification of electricity itself, which 
possessed the property of becoming luminous when 
accumulated to a certain degree. The experiments are 
decidedly against this hypothesis; were it true the 
character of the spark might be found to differ accord¬ 
ing to the source whence the electricity had emanated, 
which we, however, find not to be the case ; but it would 
be improbable that the accumulated electricity having 
passed through solid conductors without any change 
should experience such great modifications simply from 
the limiting surface from which it passes into the air— 
the nature of this surface determining the character of 
the light. 

Another theory was advanced by Biot, and was for 
some time very prevalent. This eminent philosopher 
having been engaged in some experiments on light pro¬ 
duced by mechanical pressure, thought that the electric 
light might have a similar cause, and be merely the 
effect of the compression produced on the air by the 
explosion of the electricity. To account for the produc¬ 
tion of the spark in vacuo, he supposes that the space 
is filled with disseminated molecules, which constitute 
a medium offering a very sensible resistance and inertia 
to a velocity so great as that of electricity. According 
to this theory, if any change should be observable in the 
character of the spark, it should depend on the medium 
which is supposed to produce the light by its compres¬ 
sion, and not on the conducting substances from which 
the electricity escapes; whereas we find the direct con¬ 
trary to be the case. The experiments of Thenard are 
also fatal to Biot’s hypothesis; this celebrated chemist 
has proved that light is never disengaged by the com- 

and that whenever light is apparently 
is owing to the presence of foreign 

A different theory was formed by Ritter, which since 
developed by Davy, Oersted, Berzelius, and others, has 
very generally prevailed among chemical writers. In 
this theory the atoms of ponderable matter are con¬ 
sidered as each possessing a peculiar electric state, some 
being positive, others negative; the action of the elec¬ 

pression 01 gases, 
thus produced, it 
bodies. 

tricity of these particles is dissimulated externally by an 
atmosphere of the contrary electricity which completely 
envelopes it. Electricity is supposed to be communicated 
along a row either of positive or negative particles, by a 
series of decompositions and recompositions of neutral 
electricity, and the light and heat which accompany this 
phenomenon are the result of these actions. According 
to this hypothesis, sparks are produced between the 
atoms, in the same manner as in a string of metal beads, 
and the electric light is the result of the sparks between 
all the atoms. This theory affords no explanation of the 
modifications in electric light observed by prismatic 
analysis. 

Seeing the insufficiency of all these theories to account 
for the observed phenomena of electric light, I am strongly 
induced to believe that it results solely from the volatili¬ 
zation and ignition of the ponderable matter of the 
conductor itself. The difference between the appearance 
of the prismatic spectra of the same metal electrically 
ignited and ignited by ordinary combustion, I conceive 
to consist in this,—in the first case the particles are by 
volatilization attenuated to the highest possible degree ; 
while in the second, that of ordinary combustion, the light 
is occasioned by incandescent particles of sensible 
magnitude. 

Fusinieri has proved by a series of beautiful and 
decisive experiments, too well known to be more than 
alluded to here, that in all cases when the electric spark 
traverses the air, it transports with it the ponderable 
matter of the conductor it has left. The views to 
which these experiments led him respecting the nature 
of electric light, are nearly coincident with those above 
stated; he assumes that the light arises from the 
ignition and combustion of the fused particles of the 
metallic conductor carried away in its passage; but this 
mode of considering the subject allows of no distinction 
between electric ignition and that of ordinary combus¬ 
tion ; a distinction which my experiments so fully prove 
to exist. 

The peculiar luminous effects produced by electrical 
action on different metals, depend, no doubt, on their 
molecular structure; and we have hence a new optical 
means of examining the internal mechanism of matter, 
in addition to those which Sir D. Brewster and other 
philosophers have already placed at our disposal. 

PROCEEDINGS OF SOCIETIES. 

ROYAL INSTITUTION OF GREAT BRITAIN. 

A Course of Ten Lectures on Inorganic Chemistry, by Dr. 
Ebward Erankland, F.R.S.y Lecturer on Chemistry at 
St. Bartholomew’s Hospital. 

Lecture Y. 

Crystallization—Influence of Cohesion on Affinity—Pre¬ 
cipitation—Normal Constituents of Water as it Occurs in 
Nature—Sources of Impurity in TVaterfor Domestic Pur¬ 
poses. 

(Continued from page 187.) 

In addition to the solution of solid matter, water can 
also dissolve gases. We have here a table showing the 
solubility of different gases in Avater. Those which 
dissolve in a less proportion than 250 parts in 100 
volumes of water are generally regarded as being merely 
dissolved in the water without any chemical effect taking 
place between the liquid and the gas ; while those which 
are dissolved in larger quantities, such as ammonia, 
hydrochloric acid, and sulphurous acid are aided in their 
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solution by a simultaneous action of chemical affinity. 
Now here I have a vessel by which I will try to show you 
one of the extreme cases. This vessel contains ammonia. 
One hundred volumes of water can dissolve 78,000 volumes 
of that gas. [The vessel used for the experiment was a 
long glass cylinder. The mouth was held downwards, and 
was plunged into a vessel of water.] I will now open the 
mouth of the cylinder, and there you see the water rushes 
up as into a vacuum ; and with the exception of a little air 
with which the ammonia was contaminated the jar is now 
full of water. Water, from the moment of its condensa¬ 
tion from steam, contains gas. Here is an apparatus by 
which the volume of a gas dissolved by a certain quantity 
of water can be ascertained. The gas is driven off by 
heat, and collected over mercury. I will not stop to 
explain the arrangement, but if any feel particularly in¬ 
terested in the apparatus, I shall be happy to explain it 
to them after the lecture. In this apparatus, when the air 
is exhausted, and the pressure upon the surface of the 
water is reduced, you see those gases dissolved in the 
water bubble out, and the water seems to be in a state of 
ebullition. 

Now, from what I have said regarding the solvent 
powers of water, both upon gaseous and solid matter, 
you will easily conclude that pure water is almost 
an impossibility ; we never meet with it in nature. If we 
trace water from the moment when it assumes the 
liquid condition, to the time when it finally makes its way 
to the ocean, we find it gradually accumulating impurities 
of various kinds. At the moment of condensation it 
exerts its solvent power and absorbs gases from the air. 
When it falls to the earth it percolates through strata more 
or less soluble and more or less pervious to water, and 
dissolves, according to circumstances, various quantities 
of the solid matters which it there meets with in those 
strata. If the surface of the earth where it falls be very 
hard and insoluble the water becomes only very slightly 
contaminated with solid matter. Loch Katrine, for 
instance, contains only grains of this solid matter 
in a gallon of the water ; the Dee at Aberdeen con¬ 
tains 4 grains ; and the Tay at Perth contains 5 grains. 
Frequently, also, when the strata through which the 
water percolates are pervious, supposing they are at the 
same time comparatively insoluble, very little solid 
matter gets into solution. Such is the case with the 
green sand formation where the water is very free from 
mineral matters of a solid kind. Generally, however, 
water meets with more constituents than those I have just 
indicated in these exceptional cases ; and the quantity 
varies from 5 to 50 grains per gallon. When this quantity 
is exceeded the water generally acquires a taste, and may 
be regarded as abnormal water. The water of the 
ocean is in this condition. The rivers which flow into 
the sea carry with them matters dissolved, and leave them 
there, for the solid matters are not carried back by 
evaporation. Therefore, the sea contains a larger propor¬ 
tion of these substances than is contained in the water 
of rivers ; and we get this effect on a still more exagge¬ 
rated scale when in hot climates rivers empty themselves 
into lakes which have no outlet. This is the case with the 
Dead Sea. The river Jordan which is constantly flowing 
into it contains 75 grains of solid matter in the gallon ; and 
none of this matter is returned again into the atmosphere, 
or no practical amount ; therefore there is a constant accu¬ 
mulation of the saline matters going on there, and in this 
Dead Sea we have no less than 2600 grains of solid con¬ 
stituents to the gallon of water. The same effect takes 
place in a very recently-discovered lake in the north of 
Australia, a lake discovered a few months ago. It is 
highly charged with saline matters, and is known to 
possess no outlet. There is a similar instance in the 
celebrated Elton Lake in Russia which is 11 miles long, 8 
miles broad, and on an average only 15 inches deep. In 
summer it appears to be covered with snow in consequence 

of the evaporation of the water forming a crust of saline 
matter. No less than 200,000 tons of salt are yearly 
extracted from this lake. 

In addition to these mineral and saline constituents, 
water also dissolves certain organic substances, so that we 
may classify the impurities contained in water as mecha- 
nical, or those that are merely suspended in the water 
mechanically, and not dissolved, saline impurities and 
organic impurities. We will consider these separately. 

First, as regards mechanical impurities. They consist, 
in the first place, of mineral substances which are usually 
innocuous, and have no effect upon the drinker. Then we 
have vegetable or animal matters, which are generally of 
an exceedingly noxious character; and then we have 
living organism's, which generally attract the attention 
of the water-drinker more than the other substances 
contained in the water. These organisms consist of 
animalculee and animals of a larger size. We have in the 
New River water twenty-six species of these animals, in 
the Thames water twenty-nine species, and twenty-four 
species have been detected in the West Middlesex water, 
and so on, varying in number, in different waters. 
Perhaps you might be interested to make a somewhat 
nearer acquaintance with these beings which often come 
into close contact with us ; and therefore I have obtained 
from my friend Mr. Warrington some two or three species, 
which I will endeavour to throw upon the screen. I have 
here a microscope by which I can produce a very greatly 
magnified image of them, I hope large enough to be seen by 
all of you. [The room was then darkened.] There are 
some of them on the screen. When they get a little 
more accustomed to the light I dare say they will be 
a little more steady in their movements, so as to give 
us a better opportunity of examining them. This is, 
I think, the water-flea. There is one of them, and there 
[pointing to a smaller] is a younger one. (Laughter.) 
You see they are very lively in their habits ; and this is a 
kind of creature which is met with, I may say, in all good 
waters—(a laugh)—for instance, the water supplied to 
Manchester, which is well known to be one of the best 
waters in this country, is quite full of this kind of 
animals in summer. Here [changing the species in the 
microscope] I think we have got the cyclops, which is 
also a very commom organism in these waters. This is 
an interesting organism, if we can-get one tolerably still, 
because the beating of the heart is very perceptible. We 
must get one upon its side ; that is the best position. The 
animals are not at all exposed to the heat of the lamp ; it is 
simply the light that frightens them ; the heating rays are 
completely cut off by a thick stratum of water. Therefore 
they are not subject to any pain, but there is more light 
than they are used to. I must pass on to another specimen. 
Both of the specimens which I have shown are to be met 
with in good waters. I am now going to show you one 
which occurs only in waters of a very low character indeed. 
It is the little blood-worm. This is one which I got out of 
the Thames the other day, and you may get thousands of 
them out of the mud of the river almost any where, but 
especially near Westminster-bridge. This is obtained from 
a locality about a mile distant from where, a few years ago, 
a great amount of water supplied to London was pumped ; 
therefore, I think we may say that this is one of the organ¬ 
isms which may possibly occur in water used for domestic 
purposes. See how beautifully transparent the body of this 
little creature is. A streak of crimson runs through the 
body in a spiral form. That [pointing], is the head of the 
animal. However, this is a monster which I trust we do 
not often meet with in water, but still it is an inhabitant 
of the Thames water which is yet supplied to some parts of 
London. It has been stated that some of these little animals 
are very deleterious to health, but I do not think that this 
has been at all clearly made out. Looked at from a chemical 
point of view, they* are exceedingly useful in the water, 
especially if it be at all impure. Each little animal is a 
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small furnace, winch occupies itself in consuming the 
organic matter and converting it into its ultimate com¬ 
pounds,—carbonic acid, water, and ammonia, or nitric acid. 
They feed upon the organic matter in the water, and 
remove it far more readily than by the oxidising property 
of the air. From a physiological point of view, I do not 
know what sort of a case can be made out against them, 
but I do not think they have been fairly condemned. 
However, it is desirable to remove them before the water 
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is used as a beverage, and this can be done by filtration. 
The animals themselves cannot pass through the filter, 
but the ova can; and therefore this has an important 
bearing upon the storing up of water, to which I shall 
have occasion again to allude. These are, then, the mecha¬ 
nical impurities. 

We come now to the saline impurities. The nature of 
these will be readily seen by an inspection of this large 
diagram. 

Solid Constituents Contained in One Gallon of Various Waters Supplied to Towns. 

New 
River 

Company. 

East 
London 

Company. 

Kent 
Water 

Company. 

Thames 
Ditton and 
Gnd. Junc¬ 

tion Co. 

Farnliam. Watford. Loch 
Katrine. Aberdeen. Liverpool 

Carbonate of lime. 7*82 10-16 7’02 11 * 7 9 •23 16*13 . 
*85 •76 

Sulphate of lime . 3*23 2’33 11-03 3-06 i*31 — *33 • 12 I* 
Nitrate of lime. •02 •72 •07 •27 Trace *23 

— ___ 
Carbonate of magnesia........ 1-09 i*5i 3*42 1-27 •64 *75 §I5 -, •II 
Sulphate of magnesia... — — — — -32 
Chloride of sodium . i’73 1-76 3‘5° l-io *93 101 *45 •67 1-56 
Sulphate of soda .. 1-49 *94 — — •07 1-31 •28 
Chloride of potassium. — — •67 ■-- — -- _ 

Sulphate of potash .. i'll r25 •70 •17 *43 *44 Trace — 

Iron alumina and phosphates .. Traces ’47 Traces '09 •88 Traces •08 •24 
Silica ... •50 •62 -76 - ■62 *99 i*59 Trace •14 •15 
Organic matter .... 279 4-12 2-6i 2*29 r78 1-26 •82 1-82 1-40 

19-78 23-88 29*55 21‘33 7-26 22-72 2*08 4-00 5*42 

We have here the proportion of solid matter in the New 
River Company’s water; the East London Company’s; 
the Thames Ditton; the Kent Water Company’s; the 
Farnham water, which it was proposed some time ago to 
bring to London, and which is the green sand water ; the 
Watford ; and the Loch Katrine water, which is the purest 
perhaps ever supplied to towns. Of these constituents 
you will see that some of them are what are termed earthy 
salts, and some of them are alkaline salts. We have 
carbonate of lime, sulphate of lime, and nitrate of lime, 
carbonate of magnesia, and occasionally chloride of cal¬ 
cium and chloride of magnesium. These are salts of the 
alkaline earths, and the others are alkaline salts. 

The property that we all know as “ hardness ” in water 
is due to the first of these classes of constituents—to the 
alkaline earths—the lime and magnesia salts present in 
the water. Hard water may be defined as a water capable 
of decomposing soap, and forming with the soap an inso¬ 
luble precipitate. These salts of lime combine with the 
stearic acid, and form an insoluble stearate of lime, the 
curdy matter which is produced by washing in such 
waters. The difference between washing in hard and soft 
water I think I shall be able to demonstrate to you by 
means of the electric microscope. This is the water sup¬ 
plied to the Institution—I don’t know by what Company. 
I will wash my hands in this water, and we shall see what 
sort of result will be produced. I shall get, I have no 
doubt, some of this stearate of lime precipitated, and we 
will collect a little of it upon the glass plate and put it in 
the microscope. In washing you are rubbing the skin 
with this precipitate—this stearate of lime ; and it is 
important to know what sort of substance it is. It is 
impossfble with water of this kind, in which this curdy, 
fatty matter is produced, to clean the hands, you may get 
them nearly colourless ; but still the pores of the skin are 
filled up with this greasy substance, which I will endea¬ 
vour to show you under the microscope. [A portion of 
the precipitate formed in the hard water was collected on a 
glass plate, and a magnified image was thrown upon the 
screen. The theatre was again darkened.] That is the 
kind of greasy matter—the stearate of lime—which is 
there separated, and which we rub into the pores of 
our skin when washing in water of that kind. I will 
now show you some of the lather which is formed in 

washing the hands with distilled wrater. Now I think 
we shall have here a collection of bubbles, but they 
will be transparant to light and will present a very 
different appearance from that solid greasy matter which 
we had formed in the other case. [An image of the 
lather formed by washing in the distilled water was then 
projected upon the screen.] You see here what a very 
different result we have. There is the scum formed in 
the distilled water. We have none of that thick greasy 
matter which penetrates into the pores of the skin and 
renders cleansing with hard waters utterly impossible. 
When you rub soap upon your hands in the process of 
washing you form a solution of soap, then you immerse 
your hands into the water and in wrashing off that solu¬ 
tion you precipitate the stearate of lime within the pores 
of the skin. This is, in fact, a counterpart of the pro¬ 
cesses of the dyer and calico-printer. He first of all im¬ 
pregnates the fabric with one solution, and then precipi¬ 
tates a colouring matter from it by means of another 
solution which is applied afterwards ; thus he fixes the 
colour within the fibre, and thus we fix the greasy stearate 
of lime within the pores of the skin, and render it inca¬ 
pable of removal by any amount of subseqent washing. 

NOTICES OF BOOKS. 

How to Work toith the Microscope. By Lionel S. Beale. 

Churchill, New Burlington Street. 

There are two instruments which man has invented both 
of which are calculated to excite in his mind the most 
ennobling and the most exalted ideas ; one of these is the 
telescope, the other the microscope. By means of the 
former he is enabled to gaze into space and obtain views 
of the most stupendous character, by means of the latter 
he is enabled to examine the infinitely small. If the 
magnitude, grandeur, and mystery which surrounds the 
objects revealed by the telescope impress the imagina¬ 
tion more powerfully, the studious examination of the 
wondrously beautiful, and perfect living organisations re¬ 
vealed to us by the microscope brings us, we say it with 
all reverence, in closer communion with the mighty Creator, 
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whose power is manifested more impressively in forming 
and endowing with life myriads of creatures too small to 
be visible to man’s unassisted eye, than in the formation of 
globes of inanimate matter of the uses of which we can 
form no conception. 

To derive the greatest amount of pleasure and instruc¬ 
tion from the microscope, it is necessary that we should 
know how to use it in the best manner. Amusement, 
but very little information, would be gained by using 
it to inspect objects in a desultory manner during occa¬ 
sional half hours ; a system must be adopted, and, first 
of all, the student must acquire a thorough knowledge 
of the best method of operating with the instrument. This 
preliminary study is rendered exceedingly easy by the 
lucid manner in which Dr. Beale has treated the subject 
in the work before us. He has not fallen into the too 
common error of dwelling almost exclusively on the best 
method of performing the more important microscopical 
manipulations, leaving the student to find out for himself 
elementary details ; but has descended into these matters 
with a minuteness which cannot be too highly praised, 
seeing that it is at the very beginning, where even the 
most intelligent students chiefly require instruction. On 
this part of the subject he very justly remarks, “ I feel 
very strongly how intimately success in microscopical, as 
well as chemical, inquiries, is connected with a readiness 
in surmounting comparatively small difficulties, and with 
the possession of mechanical dexterity; and I should be 
doing great injustice to my pupils if I did not bring these 
processes under their notice, and endeavour to facilitate, 
as far as possible, the performance of those operations 
which are essential to the successful demonstration of the 
arrangement of textures under the microscope. 
He who is most fully conversant with elementary detail 
will be the most successful in the consideration of the higher 
and more abstruse problems, while he will feel areal love 
for his work, which is denied to the mere superficial inquirer.’ ’ 
Much valuable information is given, also, with respect to the 
choice of an instrument, and what are the absolute requi¬ 
sites which one must possess to pursue researches in a 
satisfactory manner, together with the ordinary cost of 
such instruments. 

Dr. Beale’s work is one which we would strongly 
recommend to any of our readers who may desire to make 
microscopical investigations in a serious and systematic 
manner. It contains nothing to amuse the general reader, 
it does not describe the wonders the microscope reveals, 
but it tells the earnest student the best manner of making 
these observations for himself and of preserving the objects 
he may examine ; in short, it instructs him fully on those 
points without a thorough knowledge of which he can 
never take a foremost place as a microscopist. 

CORRESPONDENCE. 

Molybdenate of Ammonia a Test for Sulphur. 

To the Editor of the Chemical News. 

Sir,—In the last Number of your excellent Journal I see 
a statement of Schlossberger’s, “that a dilute solution of 
molybdenate of ammonia, supersaturated with hydro¬ 
chloric acid, gives a beautiful blue colour with a solution 
of sulphide of hydrogen or the sulphide of a metal. This 
test is more delicate than the nitro-prusside of sodium.” 
In order that others may not be led astray by the above, 
I have to remark, that I tried in every possible wray to 
obtain the reaction, but in every instance failed. The 
result indicated a dirty-bluish liquid, which might be 
mistaken for various refuse menstrua, e. g., the runnings 
from a foul indigo vat. 1 expected to obtain a magnificent 
azure tint, which would at once prove an excellent test. 
I should never employ Schlossberger’s method in seeking 

for sulphur, especially when we possess so sensitive a test 
as the lead one.—I am, &c. 

Sheridan Muspratt, M.D. 
Liverpool College of Chemistry, March 25. 

Aniline Dyes. 

To the Editor of the Chemical News. 

Sir,—The patent laws really require serious modification. 
Constantly some one throws a sum of money uselessly 
away in patenting a process known and practised secretly 
before. Secretly, I mean, merely as regards its trade 
application: or else, by patenting an invention or discovery, 
the whole matter becomes easy to copy without actual 
infringement. 

Last August I first succeeded in producing and dyeing 
a good colour by heating a salt of aniline with peroxide 
of mercury; the mass becomes green, froths up, and 
requires very careful management of the heat. I could 
not perfect the process till late in September, and, on the 
4th of October, to avoid disputes, I communicated the 
entire process to Professor Calvert of Manchester. 

There can be no doubt that aniline decomposes chloride 
of mercury—chloride of aniiine being formed and oxide 
of mercury ; and starting from this I succeeded in perfect¬ 
ing my process. I may state that its success depends on 
proper and careful purification. I have devised a ready 
and economical way of doing this, by wrhich a great quan¬ 
tity of aniline is recovered. 

In my own opinion aniline is very prone, in contact with 
substances containing oxygen in not very energetic com¬ 
bination, to form the colour, and to reduce the oxide, &c. 

If sulphate of aniline be heated to a low temperature 
with oxide of mercury, a dark blue shade is procured; 
a higher heat makes a redder shade. In fact an almost 
pure scarlet may be got. 

I have observed a curious fact. If aniline and oxide of 
mercury be heated together, no colour is produced; but 
if aniline and bichloride of mercury and ammonia be 
heated together, small quantities of colour are produced, 
and mercury is precipitated in globules. Does this point 
to the conclusion that the presence of a salt is useful in 
the reaction ? If so, perhaps the reaction that takes place 
may be something similar to this, which is confirmed by a 
long and tedious series of experiments I have lately made. 

The aniline decomposes the metallic salt, and forms 
sulphate, cr chloride, &c. ; then, by the heat, the aniline 
becomes as it were nascent in the vaporous state, and 
reduces the metallic oxide, the chloride of aniline forming 
the salt, similar to chloride of mercury. I am unable to 
say wrhat becomes of the chlorine ; but after continuing 
the action of heat on an aniline salt and the mercuric 
oxide for days together, large quantities of chloride of 
mercury are invariably found present. Perhaps the oxide 
of mercury parts with its oxygen to the aniline in incipient 
vapour, and transforms it into fuchsic acid, while the 
chlorine goes back to the mercury. Perhaps the reaction 
is due to the evolution of chlorine and the mercury salt 
becoming decomposed into subchloride. 

I have been led thus far into an almost unknown subject, 
and must apologise for troubling you with so long an 
epistle. I look forward with joy to the day of my friend 
Perkin’s lecture on the matter. Perhaps he will, with 
his superior opportunity and talents, and having only a 
scientific end in view, dev el ope more fully than I can do 
the reaction that takes place. I am compelled to avoid 
mentioning more of my experience in the matter for fear 
of intruding upon trade secrets.—I am, &c. 

John S. Blockey. 

Heckmondwike. 

Royal Institution.—The General Monthly Meeting 
of the above Institution will be held on April 1, at 2 
o’clock. 
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Chemical Notices from Foreign Sources. 

I. MINERAL CHEMISTRY. 

Tlie Amount of Carbonic Aci«l wliicli Silicic 

Aci«l expels at Higlt Temperatures, and tlse 

formula of Silicic Acid.—M. Scheerer finds (Annalen 
der Chem. und Pharm., bd. cxvi. s. 129) that the amount 
of carbonic acid which is expelled from pure carbonate of 
soda depends upon— 1. The temperature at which the 
fusion takes place. 2. The duration of the fusion. 3. 
The relative proportions of acid and base fused together ; 
and 4. .On a peculiar relation of the carbonic acid to the 
base at a high temperature. The author’s researches show 
that carbonate of soda loses carbonic acid as the tempera¬ 
ture rises, and takes it up again as the heat sinks. By 
fusing together silicic acid and carbonate of soda it appears 
that three different silicates may be formed—1. The primary 
silicate, 3 NaO 2 Si03, when one equivalent Si03 is fused 
with one and a-half equivalents of NaO C02, in which 
case the carbonate of soda is completely decomposed. 2. 
The intermediate silicate 2NaO Si03, when one equivalent 
Si03 is fused with three equivalents NaO C02, in which 
case one-third of the carbonate remains undecomposed. 
3. The maximum silicate, 3NaO Si03, formed when one 
equivalent of Si03 is fused with an unlimited amount of 
carbonate of soda. Experiments with carbonate of potash 
yielded similar results. The maximum amount of potash 
which combines with one atom of silicic acid, when this 
is fused with carbonate of potash, does not appear to exceed 
two atoms. No higher silicate of potash seems to be formed 
than 2KO Si03. The lowest formed is KO Si03. 
Between these an intermediate silicate may exist. Con¬ 
sidering the combining proportions of silicic acid with 
potash and soda, the author gives the preference to the 
formula Si03 for silica. 

Pli^a&ijLlible of Hydrogen.—Landolt shows (Annal. 
der (mem. und Pharm. bd. cxvi. s. 193) that when the non- 
sponfaneously inflammable phosphide of hydrogen pre- 
pare<rst>y Rose’s method is passed into pure nitric acid, 
sp. gr. 1'34, contained in a small porcelain capsule, the 
bubbles do not ignite when they come in contact with the 
air ; but when only a drop or two of red fuming nitric 
acid is added, ignition takes place. A large addition of 
nitrous acid prevents the ignition. It appears, in the 
former case, that the nitrous vapour reduces the com¬ 
pound II3P and gives rise to the formation of the spon¬ 
taneously inflammable gas H2P. A small quantity of 
chlorine or bromine added to water or pure nitric acid, 
causes no ignition. 

II. ORGANIC CHEMISTRY. 

Tlae Constitution of iScummouy Mesin. — The 

researches of H. Spirgatis (Ibid. s. 289) confirm the 
results obtained by Mayer, and also by Kosman 
(Chemical News, vol. ii. p. 167), which proved the 
identity of the composition of the resins of scammony 
and jalap C68H56 0 32. The author obtained pure resin of 
scammony by dissolving the rough in alcohol, then adding 
water until the solution became cloudy, afterwards de¬ 
colorising by animal charcoal and then distilling off 
the alcohol until the resin separated. The separated 
resin was afterwards treated a long time with hot 
water, whereby" a small quantity of a volatile acid, 
which perhaps gives the odour to the scammony, was 
driven off. The pure resin is amorphous, perfectly colour¬ 
less, transparent, odourless, and tasteless. About 150° C. 
it melts into a clear, colourless fluid, and at a stronger heat 
begins to decompose, giving off a pungent smell. When 
burnt, it leaves no trace of ash. It is soluble in alcohol 
in all proportions, and the solution has an acid reaction. 
It is also easily soluble in ether, benzol, and chloroform, 
and, with difficulty, in naphtha and oil of turpentine. 

Warm acetic acid also dissolves it without any decomposi¬ 
tion. From eight analyses the author gives the following 
as the composition of the pure resin :— 

Carbon.56*50 
Hydrogen.7*97 
Oxygen.35-53 

100-00 

Scammonic Acid, C68 H5G C32 + 3HO. When the resin 
of scammony is dissolved in potash, soda, ammonia, 
or baryta water, no resin can afterwards be separated from 
the solution. Under such treatment the resin takes up three 
equivalents of water, and becomes an acid. The experi¬ 
ment is best made with baryta water, because the baryta is 
easily removed. The acid forms a shining, amorphous, 
transparent, brittle, yellowish coloured mass, which re¬ 
sembles the original resin. It is very deliquescent, has a 
sharp acid and then bitter taste, but no smell. It is easily 
soluble in water and alcohol, but hardly so in ether; the 
solutions react strongly acid. It expels carbonic acid from 
the carbonates of the alkalies. Acetate of lead gives a dense 
precipitate with the aqueous solution. The analysis of the 
acid gave as the per-centage composition 054-59 H8-i6 
037-25. By treating the resin of scammony and scammonic 
acid with a strong acid, sulphuric or hydrochloric, they 
are split up into sugar, and a new acid, which the author 
names scammonolic acid, the scammoneol of Kosman, but 
our authors do not agree as to the composition. Pure 
scammonolic acid—C33 H30 06—says Spirgatis, forms 
shining white tufts of needles, hardly perceptible to the 
naked eye. It is odourless, but has a sharp acid taste, is 
easily soluble in alcohol and ether, and the solutions have 
an acid reaction. It melts at 64° or 65° C., and makes a 
greasy stain on paper, but congeals again at 6o°, and then 
forms a hard, brittle, crystalline mass. When burnt on 
platinum foil it gives off white fumes, which are exceed¬ 
ingly offensive to the eyes and nose. The mean of five 
analyses gave as the per-centage composition 070^95 Hii*5 t 

017-54. The author describes several scammonolates, which 
we need not notice. By treating the scammonolic with 
nitric acid the author obtained another acid, which Mayer 
has named ipomic acid, the properties of which seem greatly 
to resemble the scammonolic. 

MISCELLANEOUS. 

Tlie Houses of Parliament.—The Committee 
appointed by the Government to inquire into the causes 
and remedy of the decay" in the stone used in the Palace 
of Westminster met on Saturday, the 23rd instant, at 
Richmond Terrace. There were present:—Sir R. Mur¬ 
chison, Messrs. Tite, M.P., G. G. Scott, Sidney Smirke, 
G. Godwin, C. H. Smith, G. R. Burnell; Professors 
Frankland, Hofmann, F. A. Abel, and Ansted ; and Mr. 
D. Wyatt. The Committee appointed Mr. Tite Chairman, 
Mr. Bonham-Carter, M.P., being the Secretary. The 
Committee adjourned to Monday, the 8th of April, at 
twelve o’clock, when they propose to make a thorough 
examination of the building itself. 

HMminiition ©f Salt in certain Seas.—At a 
recent sitting of the Academy, M. Babinet read a paper 
on the diminution of salt in the waters of certain seas. Those 
inland seas, like the Euxine, which are constantly receiv¬ 
ing fresh waters from the rivers, while their salt is being 
successively abstracted by some outlet, such as the 
Bosphorus, must, in course of time, be transformed into 
fresh-water lakes. This has been the case with the Lake 
of Baikal, in Siberia, whose waters were formerly salt, 
but are now, according to the learned member, as pure as 
distilled water. During this process, which it has taken 
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ages to accomplish, the fish which were indigenous before 
have continued so, although the water is now fresh. 
Among them are a kind of herring called omoul, and also 
seals of the same kind as those to be found in the Polar 
Seas. M. Babinet, therefore, concludes that the 
acclimatization of herrings and seals in rivers is possible, 
and strongly recommends the Society of Acclimatization 
to try the experiment, especially with the latter species, 
which might very well be reared in the lakes of the Bois 
de Boulogne, giving as a reason that its flesh constitutes 
the exclusive food of the Esquimaux and Samoyedes. 

A lew Canadian —Professor Lawson has 
prepared a new dye of great richness, in the Laboratory 
of Queen’s College, Canada, from an insect, a species of 
Coccus, found for the first time last summer on a tree of 
the common black sjDruce (Abies nigra, Poir), in the 
neighbourhood of Kingston. This new. dye closely 
resembles true Cochineal, a most expensive colouring- 
matter capable of being produced in warm countries only, 
and which is used to give a fine and permanent dye in red, 
crimson, and scarlets, to wool and silks. Unlike Cochi¬ 
neal, the new dye, discovered at Kingston, is a native 
Canadian product, and capable of being produced in 
temperate countries. Having been but recently observed, 
a sufficient quantity has not yet been obtained for a 
complete series of experiments as to its nature and uses ; 
but the habits of the insect, as well as the. properties of 
the dye, seem to indicate that it may become of practical 
importance. In colour it closely resembles ordinary 
Cochineal, having rather more the scarlet hue of the flowers 
of Adonis autuninalis, and no doubt other shades will be 
obtained. The true Mexican Cochineal is now being 
cultivated in Teneriffe and other vine-growing countries 
of Europe and Africa, with such success as to displace 
the culture of the grape vine. 

■WSaat elaseaw© iia Sitclaesas.—There are 110 plants 
so variable in character as the lichens ; none in which it 
is consequently so difficult to decide what are species and 
what are varieties. In order to a comprehensive know¬ 
ledge of species, it is necessary to study individuals in 
every condition of growth and from every possible habitat. 
Hence, the commonest species and varieties become of 
value—the more so if collected in countries comparatively 
unexplored hotanically, for lichens are no exceptions to 
the rule that geographical differences are attended by 
corresponding differences in the characters of the same 
plants. Every collector of lichens—however common and 
well-known the latter may be—many therefore consider 
himself as contributing towards a more scientific and 
philosophical, because more comprehensive, knowledge of a 
Very Protean, but interesting, group of plants. If the 
collector make a point of gathering specimens of every¬ 
thing he meets which belongs to the lichen family, he will 
run a good chance of including some novelties, perhaps 
new species or varieties. New species are most likely to 
be met with among the very minute crustaceous lichens 
which grow on rocks or trees, and which cannot be 
properly studied without the aid of the microscope; 
among species, belonging, for instance, to such genera as 
Lecidea, Lecanora, Gropius, Opegropha, Calicium. It is 
not to be expected that the tyro should make these 
microscopical examinations or discoveries for himself: 
he will probably require the assistance of some experienced 
microscopist or lichenologist. The applications of lichens 
to the arts are daily becoming more numerous and im¬ 
portant. New dye-lichens are being discovered in India 
and the East. Again recently the probability has been 
shown, on good ground, that a lichen—the Lecanora 
esculenta of Pallas—was the Manna of the Bible. The 
colorific capability of a lichen, so far as regards a red or 
purple dye of the nature of orchill or cudbear, may be 
readily discovered by simply macerating the lichen— 

chopped into small fragments or pulverised according to 
the nature of its thallus—in a weakish solution of liquor 
ammonia—allowing the mixture to stand a few days in a 
warm part of the house, and shaking it frequently, so as 
to expose the mass to the action of the air. The colorific 
capability of a lichen, so far as regards other colors— 
chiefly brown and yellow—may be easily ascertained by 
simply boiling the lichen, chopped or pulverized as 
before, in a small quantity of water. Whether and 
how much mucilage or starch a lichen contains may 
be ascertained by the same means as last mentioned, and 
allowing the mixture to cool, when it will gelatinise more 
or less, if it contain much mucilage. Lichens are very 
easily collected and transported ; they require no sort of 
preparation; they may be simply allowed to dry in the 
open air and packed as convenient. Those growing on 
trees generally require the piece of bark on which they 
grow to be sliced off with a knife, and those on stones the 
piece of rock to be broken with a hammer. Both may be 
wrapped in paper like mineralogical specimens. In all 
cases the localities and dates of collection should be 
mentioned, and any further information as to uses, &c., which 
may be known to the collector.—Dr. W. Lauder Lindsay. 

ANSWERS TO CORRESPONDENTS. 

Numerous applications having been made for Monthly 

Parts of the Chemical News, we have determined 

upon issuing a Part with the Magazines each Month, 

strongly sewn in a wrapper. The price of each Part 

will be Is. 5d., post free Is. 7d. ; or when consisting 

of five numbers, Is. 9d. and Is. lid. Part III. of the 

present Yolume is now ready. *#****. 

All Editorial Communications are to be addressed to Mv.C^ookks, 
and Advertisements and Business Communications to the Publishers, 
Griffin, Bohn & Co., at the Office, 10, Stationers’ Hall Court, 
London, E.C. 

*** In publishing letters from our Correspondents we do not thereby 
adopt the views of the writers. Our intention to give both sides of a 
question will frequently oblige us to publish opinions with which we 
do not agree. 

Vol. II. of the Chemical News, containing a copious Index, is now 
ready, price 12s., by post, 12s. Sd., handsomely bound in cloth, gold, 
lettered. The cases for binding may be obtained at our Office, price 
is. 6d. Subscribers may have their copies bound for 2s. if sent to 
our Office, or, if accompanied by a cloth case, for 6d. A few copies of 
Vol. I. can still be had, price 10s. 6d., by post 1 is. 2d. Vol. III. com¬ 
menced on January 5, 1861, and will be complete in 26 numbers. 

W. P-n. —By applying to the patentee you could probably get 

some ; but we do not know his address. 

F. B,, Son, and II.—■'We trust they will shortly be resumed. It, 
however, depends upon the author, not upon ourselves. 

J. Driver.—Use a solvent in which each is soluble. Benzol, for 

instance. 

A Workman.—See answer to Metallurgist last week. 

A Constant Reader.—1. It is a simple matter of calculation, which 

our correspondent can do as well as ourselves, The price would be 
over 20s. per 1000 cubic feet : for oxygen, that is very cheap. 2. A 
clean plate of copper placed in the solution, will precipitate all the 
silver on to its surface, eo special galvanic arrangement is needed. 

Books Received.—" Elements of Agricultural Chemistry.” By Thos. 
Anderson, M.D. Edinburgh: Adam and Charles Black. “The 

Journal of the Board of Arts and Manufactures for Upper Canada” (in 

exchange). 



THE CHEMICAL NEWS. 
Vol. HI. No. 70.—April 6, 1861. 

SCIENTIFIC AND ANALYTICAL 

CHEMISTRY. 

On the Detection of Alum in Bread, 

by William Crookes. 

This problem is one of far more difficulty ’ than is 
generally imagined, and it is, doubtless, to this fact that 
the discordant results obtained by different analysts are 
to be attributed: one stating that out of sixty-four 
samples of bread purchased at various shops in poor 
neighbourhoods at the East of London, where, if any¬ 
where, adulteration would be practised in the most bare¬ 
faced manner, not a single one was found to contain 
alum : whilst another analyst, with equal positiveness, 
mentions the name of a baker who is, in his opinion, 
almost the only person in a large district at the West 
End of London who sells unadulterated bread, and 
proceeds to state that more than 87 per cent, of the 
bread in London is adulterated. Very few of those who 
have published anything on this subject give details 
respecting the process they adopt, but in most instances 
it seems to be somewhat to the following effect:—The 
bread is first charred and burnt nearly to an ash; the 
latter is then boiled in diluted hydrochloric acid, with 
which a little nitric acid has been mixed; ammonia is then 
added, and the precipitate which it produces is boiled in 
potassa. After filtration, hydrochloric acid is to be 
added in excess, and then ammonia, when it is supposed 
that the precipitate will consist of alumina. With a 
pure solution of alumina to start with, doubtless this 
process would give accurate results; but it must be 
remembered that in bread the alumina would be accom¬ 
panied by phosphoric acid, as well as phosphate of lime 
and phosphate of magnesia, each of which would make 
its appearance in the last precipitate with ammonia, 
and would, consequently,pass for alumina. But, granting 
that this tendency of the phosphates of lime and mag¬ 
nesia to simulate the reactions of alumina had been 
provided against, it seems to have been almost entirely 
overlooked by popular writers on this subject that 
whenever alumina and phosphoric acid meet together in 
solution, they adhere with the greatest pertinacity, and 
will infallibly appear together in the last precipitation. 
I should not have deemed these points worthy of mention 
did I not know that many analysts are habitually 
employing similar processes to the above, and are even 
estimating quantitatively the amount of adulteration in 
bread by weighing this precipitate of the mixed phos¬ 
phates of lime, magnesia, and alumina, and calculating 
it as pure alumina. 

My attention was first drawn to this subject by the 
fact that a sample of bread which was known to be 
entirely free from adulteration had been pronounced by 
a somewhat experienced analyst as being largely adul¬ 
terated with alum. My assistance was asked in order 

to disprove this injurious allegation, and, having accord¬ 
ingly submitted the subject to a somewhat lengthened 
examination, I am induced to lay the results before the 
readers of the Chemical News, in the hope that when 
the attention of chemists is drawn to the subject, it 
may be investigated as fully as its commercial import¬ 
ance deserves. 

The great difficulty in my hands has been to devise 
a process which should not confound other things with 
alumina. It was easy to frame various modes of 
operating by which a minute trace of alumina could be 
detected, but I was for a long time baffled by finding 
that they were equally delicate in their reactions, 
whether alumina were present or not. In fact, I do not 
hesitate to say that the accurate analysis of a mixture of 
those phosphates which are precipitated from an acid 
solution by ammonia is one of the most difficult 
problems in inorganic chemistry that the chemist is 
liable to meet with in technical analysis. 1 do not 
pretend to have yet solved the difficulty, but the 
process which I have at last adopted has at least the 
merit of not showing the presence of alumina when 
that body is absent. It has, on the other hand, the 
inconvenience of being rather tedious in its manipula¬ 
tion, and to some may seem to be needlessly complicated. 
No one can be sensible of this fact more than myself; 
but of the numerous methods which I have tried, both 
with and without separating the phosphoric acid, this 
was the only one which invariably gave me trustworthy 
results. 

The bread, of which at least 500 grains should be 
taken, is first to be incinerated in a platinum or porce¬ 
lain dish, until all volatile organic matter has been 
expelled and a black carbonaceous ash remains. The 
temperature must not be raised much beyond the point 
necessary to effect this. Powder the coal thus obtained 
and add about thirty drops of oil of vitriol, and heat 
until vapours begin to rise ; when sufficiently cool, add 
water and boil for ten minutes. Filter and evaporate 
the filtrate until the fumes of sulphuric acid begin to be 
evolved, when ten grains of metallic tin and an excess 
of nitric acid must be added, together with water, drop 
by drop, until action between the acid and metal com¬ 
mences. When all the tin is oxidised, add water and 
filter. Evaporate the filtrate until fumes of sulphuric 
acid are again visible, when more water must be added, 
and the liquid again filtered if necessary. To the clear 
solution now add tartaric acid, then ammonia in excess 
and sulphide of ammonium. Evaporate the liquid, con¬ 
taining the precipitate suspended in it, in a dish until all 
the smell of sulphide of ammonium has disappeared. 
Filter, evaporate to dryness, and ignite to get rid of the 
organic matter. Powder the black ash, boil it in 
moderately strong hydrochloric acid, filter, add a crystal 
of chlorate of potash, and boil for a minute. Now add 
chloride of ammonium and ammonia and boil for five 
minutes. If, at the end of that time, ai^y piecipi- 
tate is observed it will be alumina. From he filtered 
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solution, if oxalate of ammonia be added, the lime will 
be precipitated, and if to the filtrate from this, ammonia 
and phosphate of soda be added, the magnesia will come 
down. 

The following is a synopsis of the process :— 
Incinerate to black ash. Powder. Moisten Avith 

HO.SO3, add HO. Boil. Filter, and evaporate nearly to 
dryness. AddH0.N06, Sn and HO if necessary. When 
action ceases add HO and filter. 

Precipitate 
contains all 
the P05 in 
conjunction 
with the 
SnOg. 

Evaporate filtrate nearly to dryness, 

add HO, filter if necessary, add 2HO.T, 
AmO, and AmS., evaporate and filter, 
evaporate filtrate to dryness, ignite, boil 
black ash in HC1. Add ICO.C105. Boil. 
Add AmCl and AmO. Boil. Filter. 

Precipitate 
contains all 
the A1203. 

To solution add AmO.O, boil, 
filter. 

Precipitate To solutn. add AmO 

CaO.O and2NaO.HO.PO3, 
precipitate of 

2MgO.NH4O.PO5. 

On a Series of New Combinations of Ammonia, Picric 
Acid, and Metallic .Bases,1 by M. Carey Lea. 

{Continued from page 196.) 

Analysis. 
•4245 substance gave '2632 picric acid. 

*5865 o „ *36°° „ 
*4245 >> i> *1577 chloride of silver. 
*5865 f > ’2*77 „ „ 
*3788 ,, ,, ’4932 chloroplatinate of ammonia. 

This leads to the formula 

sNUAgOC.^Jo. 

Dried over sulphuric acid in vacuo ;— 
Calculated. Found. 

C12H2N3Ol4 . 
Ag .... 
2NH3 . . . 

. 61*62 
. 29*19 
. 9*19 

1. 
6i*73 
27*96 

9'93 

n. 
61*11 
27*94 

Mean. 
61*42 
27*95 

9*93 

100*00 99*62 99*30 

The silver falls below, and the ammonia exceeds the 
calculated amount in consequence of' the impossibilitv of 
obtaining the salt quite free from admixed picrate of 
ammonia. 

This beautiful salt appears to be one of the most 
permanent of this very unstable class of substances. It 
dissolves readily in hot water containing ammonia, 
sparingly in cold, and crystallizes in fine needles from 
the hot solution. _ Heated on platinum foil it detonates 
and leaves a brilliant spot of metallic silver. 

Ammonia-pier ate of copper. 

A cold saturated solution of picrate of ammonia added 
to an ammoniacal solution of sulphate or nitrate of 
copper, immediately throws down an abundant precipi¬ 
tate, which, after washing with strong solution of car¬ 
bonate 01 ammonia, and afterward with dilute ammonia, 
exhibits £i beautiful J3al0 greenish, yellow colour with a 
shade of led through it. It is in fine scales, and much 
resembles the dust of the wings of butterflies. 

1 American Journal of Science and Art, 

Analysis gave for this salt a constitution similar to 
that of the silver salt. 

•6059 gms. substance gave *4652 picric acid. 
•9310 ,, ,, -I279 oxide of copper. 

i"424o ,, ,, *1577 metallic copper. 
•6059 ,, ,, ‘2190 chlorhydrateof ammonia. 

The copper was determined in the one case by pre¬ 
cipitating the cupric solution while boiling with hypo¬ 
sulphite of soda, dissolving in aqua regia, evaporating 
to dryness, redissolving in dilute chlorhydric acid, and 
precipitating with distilled zinc and estimating as metallic 
copper; in the other by precipitating at 2120 by caustic 
soda. 

These results lead to the formula :— 

zNHWuO . C12 H2 \ Q 
3NO4 J U’ 

Dried over sulphuric acid in Vacuo .*— 
Calculated. Found. 

1. 11. Mean. 
^'12H2N3014 . . 77*63 76*44 — 76*44 
Cu ..... 10*79 10*97 11*07 11*02 
2NII3 . . . . 11*58 11*52 — 11*52 

100*00 98*98 

In an experiment to ascertain whether all the moisture 
was removed by drying in vacuo over S03, a quantity of 
about two grammes by exposure to a temperature of 
2100 to 2120 for nine hours in the exsiccator lost a little 
less than one and a-half milligrammes. 

Heated on platinum foil the ammonia picrate of copper 
explodes with some violence and with a dazzling light. 

Ammonia-pier ate of Cobcdt. 

To a solution of protochloride of cobalt prepared from 
chloride of purpureo-cobalt in the manner recommended 
by Gibbs and Genth in their interesting and valuable 
paper on the ammonia-cobalt bases, a large excess of 
ammonia was added, and to the filtrate, cold saturated 
solution of picrate of ammonia. An abundant highly 
crystalline precipitate falls at once, which after drying is 
yellowish green; while moist decomposes with great 
facility with separation of cobaltous oxide. 

•6293 substance gave *4784 picric acid. 

*6o75 ,f ,, *4594 h ff 
•6067 ,, ,, '1641 protosulphate of cobalt. 
’54i6 ,, ,» *1475 »» >> 

•6075 ,, ,, *2065 chlorhydrate of ammonia. 

Which results lead to the formula :— 

zNhTCoO . c12 10 + IIO. 

Calculated. Found. 
1. 11. Mean. 

C12H2N3014 . . 75*87 75*69 75.29 75*49 
Co ... . 982 10*13 10*29 10*21 
2NH3 . . 11*32 10*81 30.8l 
HO ... . • .2'99 •— — -- 

100*00 

This salt is much more unstable than the foregoing, 
and undergoes a commencement of decomposition in 
washing. Even when this part of the operation is 
performed wdth great care, using carbonate of ammonia 
and dilute liquid ammonia, a portion of picrate of 
ammonia is washed through, and as cobaltous oxide is 
not easily soluble in ammoniacal solutions, it is not 
easily removed by washing with such. It is also 
probable that more or less cobaltous oxide is thrown 
down with the precipitate, as the latter at the first 
moment crystalline becomes quickly more and more 
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curdy; and ammoniacal solution of cobalt by mere 
dilution -with water throws down a bright green precipi¬ 
tate. In the preparation of the ammoniacal solution, it 
is better to drop a strong solution of cobaltous chloride 
into a large excess of ammonia. 

Like the foregoing, this salt explodes by heat. 

Ammonia-pier ate of Zinc, 

To a solution of pure sulphate of zinc, chlorhydric 
acid was added in sufficient quantity to prevent precipi¬ 
tation by the subsequent addition of ammonia in excess. 
To the clear solution, a hot, strong solution of picrate of 
ammonia was added. Immediately the whole became 
nearly solid with beautiful yellow needles and scales; 
the beaker was rapidly cooled by cold water, the contents 
thrown on a filter, and washed first with a solution of 
carbonate of ammonia, mixed with caustic ammonia, 
and, finally, with dilute caustic ammonia alone. 

The splendid gold-yellow mass of interlaced needles 
and scales was more or less decomposed, even by the 
most careful washing, so that the brightest and purest 
parts only could be taken for analysis, nor were even 
these satisfactory. 

Ci2H2N3014 mean of 5 determinations 81*26 
NH3 i . * ,, 3 >> 9’o6 
Z11...10*08 

The formula 3NH3 2 

2C12H2^3Ou 
. 3NII 

zZn . . . 

Z11O n H2 ) q 
Ll2 3NO4 f 

100*30 

requires : 

79*692 
8*913 

11'395 

100*000 

The salt examined may be either this compound con¬ 
taining* admixed picrate of ammonia, or may be a 
mixture of 

Ho 
2NII3Z11O . C13 j O, with 

NHTZiiO . C„ 3Noj0' 

The fact that when a strongly acid solution of zinc- 
chloride is supersaturated with ammonia, the compounds 
2NH3 Z11O HC1 and NH3 Zn O HC1 successively crys¬ 
tallise out, speaks in favour of the latter hypothesis. 

A mmonia-picrate of Cadmium. 

The cadmium salt is obtained and purified in exactly 
the same manner as the zinc, which it nearly resembles; 
it is, however, not so bright in colour, but pure canary- 
yellow. Like the zinc salt, it re-dissolves in its mother 
liquid by heat, without decomposition, but, like almost 
all the compounds here described, when Washed with 
pure water on a filter, the picric acid and ammonia wash 
through. A grayish-white residue of oxide of cadmium 
remains behind. 

Heated on platinum foil, the salt deflagrates with a 
beautiful green light. 

•7170 substance gave *5247 picric acid. 
*6622 

1*1459 
•6496 

1*1459 
•6045 
•7321 

9 9 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 

99 99 
•4877 

•8452 .. 
•1653 sal ammoniac. 
•2945 >, „ 
•6289 chlorplatinate of ammonia. 
*1501 cadmium oxide. 

These results lead to the formula 

3NH3* jcdO. c13 3^1} 0. 

Calculated. Found. 

I. 11. hi. Mean. 
2(C12H2N3014) 
3NH3 . . . 
2Cd ... 

. 73*67 
• 8 *24 
. 18*09 

7 3‘44 
8*io 

17*94 

72*86 

8*17 
73*3i 

7‘93 

73*20 
8*07 

17-94 

100*00 99*24 

It seems, however, not improbable that this substance 
may be a mixture in nearly equivalent quantities of the 
salts:— 

NH^CdO . CI3 ^ j O and 2NHsCdO . j O. 

for reasons similar to those mentioned in the case of the 
zinc salt. 

Ammonia-pierate of Chromium. 

This salt is easily obtained from an ammoniacal solu- 
fion of chromoxide, which may be prepared in the 
following manner:— 

Three grammes of potash chrome alum are dissolved 
in water by boiling, the solution removed from the fire, 
and 14 cubic centimetres of pure concentrated sulphuric 
acid and 90 cubic centimetres of liquid ammonia added. 
A strongly-alkaline, beautiful purple solution is thus 
obtained, which may be preserved in well-stopped vessels, 
quite filled, for a considerable time.1 

To a solution prepared in this manner, a strong, hot 
solution of picrate of ammonia, not in excess, is to be 
added. Some precipitation follows at once, which 
increases very much as the solution cools. The precipi¬ 
tate is thrown on a filter and washed with dilute liquid 
ammonia. It consists of splendid green, metallic-looking 
scales, which, if heated with a considerable quantity of 
water, even strongly ammoniacal, are decomposed with 
precipitation of chromoxide. On cooling, picrate of 
ammonia crystallises cut. Even with very careful 
washing, the salt is always partly decomposed, with 
separation of green oxide of chromium. 

The portions that were least decomposed were selected, 
but were not sufficiently pure to give any satisfactory 
result, although a number of specimens were analysed. 

1. *6949 

n- *5537 
hi. *4446 
iv. *4446 
V. *6949 

substance gave *5864 picric acid. 

>> >> ‘4735 ” ” 
„ ,, ‘37°9 » » 
,, ,, *0179 sesq. ox. chromium. 
99 99 *027 1 yy 

These numbers correspond to 

1. C12H2N30j4 . . . 84*02 per cent. 
it. 9 9 . . . 85*14 99 99 

ITT. 9 9 . . . 83*06 99 99 

IV. Cr • . . . . 2 78 99 99 

V. 99 . . . . . 2,* 63 99 99 

results which do not lead to any satisfactory conclusion, 
but show that the quantity of ammonia salt necessary to 
keep the chromoxide in solution throws down picrate of 
ammonia simultaneously with the ammonia-picrate of 
chromium. This salt is very beautiful; its lustre is 
remarkable. 

Ammonia-picrate of Manganese. 

If ammonia be added to a solution of manganous 

1 While studying the chromium salt, I met with Fremy’s “Inves¬ 
tigation of the Salts of Chromium." In it the author states that the 
salts of chromoxide, modified by boiling (green modification), are 
insoluble in ammonia, except after having been boiled in acid and 
precipitated by ammonia. It will be observed that the above process 
is not in conformity with the opinion of M. Frdmy, as it is there 
shown that the green modification, produced by boiling, is rendered 
soluble in ammonia by the simple addition o Jsulphuric acid, and 
without any application of heat. The solution m ammonia is always 
complete, and the process never fails. 



210 On Arsenical Paper-Hangings. f Chemical News, 

( April 6, x86x. 

sulphate, previously rendered strongly acid with chlor- 
hydric or nitric acid, a considerable quantity of manga¬ 
nese escapes precipitation, an extremely unstable solution 
is obtained, which, in a few minutes, even before filtra¬ 
tion is ended, becomes cloudy again. To give the solution 
more stability, the presence of a very large quantity of 
ammonia salt is necessary,—a circumstance very unfa¬ 
vourable for the production of a pure ammonia-picrate, 
as, by a solution so strongly saline, picrate of ammonia 
(as already observed) is at once precipitated. The fol¬ 
lowing were the observations made :— 

A. If a cold solution of picrate of ammonia be poured 
into an ammoniacal solution of manganese, prepared by 
adding to a concentrated solution of manganous sulphate 
an equal volume of dilute chlorhydric acid, and then 
ammonia in large excess, there falls a precipitate of 
brilliant, satiny scales, mixed, however, with precipitated 
manganous oxide, which is readily distinguishable on 
the filter. 

B. If the ammoniacal solution is added to a hot, 
moderately-strong solution of picrate of ammonia, and 
the whole be rapidly filtered, the liquid passes through 
before complete precipitation takes place, and on cooling, 
granular crystals are obtained, which rapidly turn brown 
in the air. Heated on platinum foil, they turn brown, 
melt, and deflagrate sharply, with a brilliant white light. 

Neither A nor B yield a salt sufficiently pure for 
analysis. A always contains admixed manganous oxide, 
and B picrate of ammonia. A bears considerable resem¬ 
blance to the chrome salt just described. 

i ’0115 of B gave *9115 picric acid. 

So large a per-centage of picric acid corresponding to 
8972 per cent, of the molecule C12H2N3Ou probably 
indicates a large admixture of picrate of ammonia, which 
cannot be removed. The formula 

NH3MnO. C12 ^ j 0 requires 84*59 Per cent. 

Ammonia-picrate of Iron. 

An ammonia picrate of protoxide of iron appears to 
exist. If solution of protosulphate of iron be mixed 
with one of sal ammoniac, and then with liquid ammonia, 
be rapidly filtered, and the filtrate be treated with picrate 
of ammonia, a dark-green crystalline precipitate is 
obtained; thrown upon a filter, a red liquid passes 
through, containing a portion of the picrate of ammonia 
reduced by the ferrous oxide. The precipitate, when 
heated on platinum foil, deflagrates with scintillations. 
Heated with solution of sal ammoniac and caustic 
ammonia, it does not appear to dissolve, but ferric oxide 
is thrown down, and picrate and pieramate of ammonia 
remain in solution. It was found impossible to obtain 
this salt in a condition to admit of even an approximate 
determination of its constitution. 

If acetate of lead be treated with ammonia in excess, 
and if to the clear solution be added picrate of ammonia, 
a curdy precipitate, at first pale yellow, gradually deep¬ 
ening to orange colour, falls. Heated on platinum foil 
it detonates with violence. Boiled with caustic alkali, 
it disengages no ammonia. The result of an analysis 
showed it to be Marchand’s penta-basic picrate of lead, 

4PbO PbO c12 3^4} o. 

The above described salts containing ammonia are all 
highly crystalline. The lead compound just menti one 
is amorphous. 

Other ammonia-picrates exist, which I propose to 
examine hereafter. 

On Arsenical Paper-Hangings, by Dr. W. FftAZER, 

Leeturer on Medicines to the Carmichael School of 
Medicine. 

Having recently been requested by some of my friends 
to examine paper-hangings for them, which were sus¬ 
pected to contain arsenical preparations, and having in 
every instance obtained not mere traces, but large quan¬ 
tities comparatively, of this substance from the paper 
thus tested, it occurred to me that a description of the 
simple means necessary to determine the fact would be 
interesting, and perhaps useful to many who might be 
desirous of having a similar question solved. 

There is ample proof that the consideration of arse¬ 
nical paints is at last engaging the attention of the 
public in a manner it has never heretofore done, and 
several papers have been published on the subject in the 
past year. The paper which was read by my friend 
Dr. Davy, at a recent meeting of the Royal Dublin 
Society, abounds in important and practical information. 
He detailed in it the results of his inquiries, and alluded 
to several striking instances in which deleterious effects 
have followed the use of these arsenicated papers, and 
also the employment of a green arsenical distemper, or 
water colour, applied as a paint to the walls of rooms in 
a public institution in this city. He further demon¬ 
strated, and I think sufficient notice has not yet been 
drawn to if, that these same obnoxious colours are 
lavishly employed in other manufactures, as wax tapers, 
and in the colouring of green tarlatan for ladies’ dresses, 
to which the poison adheres so loosely that slight fric¬ 
tion removes it; and an instance was incidentally men¬ 
tioned by Dr. Barker, proving that French confectioners 
have not quite given up the employment of these danger¬ 
ous colourings, and in which serious results might this 
winter have readily occurred, from children eating their 
attractive but deadly sweets. It is right to state, in my 
opinion, that every such colouring is avoided by our best 
Dublin houses, and that these sweets come from abroad. 
To these instances I might myself add the very free use 
of arsenical green in the painting of blinds and wood¬ 
work. I do not purpose to enter into the details of the 
symptoms which are now recognised as attending the 
continued inhalation or absorption of small quantities of 
arsenic. I can readily understand that some individuals 
are much more susceptible of their injurious influence 
than others; and this is what we would be led to expect 
from our previous knowledge of the action of other 
mineral substances, such as either lead or mercury. 
But I think that these cases which have been accumu¬ 
lated add another proof to the experience already 
acquired on the subject, of the effects of poisonous sub¬ 
stances in small doses, and almost, I might say, proving 
the existence of a general law, that “ minute, but far 
from imaginary, homoeopathic, or infinitesimal quantities 
of mineral preparations can and do produce decided and 
well-marked symptoms in the human frame.” Burton, 
Tanquerel, and others, have well worked out the details 
of the pernicious influence of lead preparations when 
absorbed in small and repeated quantities; and it is 
truly wonderful how small an amount of this metal may 
produce serious results. In connexion with this, let me 
detail the following case :—I was asked to see a woman 
some years since, labouring under obscure and unex¬ 
plained malaise; she had wandering rheumatic pains, 
constipation, and colicy attacks, for which she had been 
under medical care for upwards of a fortnight, and as 
yet writh little or no improvement. I chanced to look 
at her gums, which I always do in obscure attacks of 
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abdominal pain, and the well-defined blue line at once 
told its tale of lead as the source of the attack. I had 
considerable difficulty in getting any history of her 
exposure to its action ; at last it came out that she was 
employed as a care-taker in an empty house; that the 
family had been away, and that painters were working 
there; and, finally, that she used to sleep in the room in 
which the paint-pots were kept, and that for several 
nights some of these pots were close to her bed. She 
rapidly recovered by using suitable treatment. 

Copper, too, is another of those metals whose insidious 
action upon the system, when absorbed in small quan¬ 
tities for a considerable period, is undoubted; and Dr. 
Corrigan’s purple line around the gums is as distinctive 
and conclusive of its presence as the blue line of Burton 
is well known to be of lead. In a case which I saw in 
Dr. Corrigan’s wards, there was no doubt either as to 
the existence of a purple copper-poison line upon the 
gums of the patient, or of the presence of those sym¬ 
ptoms which copper causes ; but how was the entrance 
of copper into the man’s body to be accounted for ? His 
trade was that of an upholsterer’s workman; he had to 
all appearance nothing to do with copper, and still, on 
strict examination into his history, it was found that for 
some weeks he had been chiefly, if not altogether, 
engaged in polishing and cleaning up old brass furniture 
castors, the dust from which he stated, when closely 
questioned, had often affected his taste unpleasantly 
when working at them. Yet the symptoms caused by 
b .th copper and lead absorbed in this gradual manner 
are very different in character from such as attend their 
< xhibition in full medical doses. 

Shall I also instance mercury,—how well recognised as 
the result of exposure to it in continued, though minute 
doses, is the metallic trembling, the palsied state of a 
looking-glass maker, or a button gilder, and yet how 
distinct from salivation, griping, and other well-known 
symptoms of the influence of this mineral in full 
therapeutic doses. In fact, we are but beginning to 
recognise the truth of that law which I allude to, that 
the influence of medical agents, especially mineral sub¬ 
stances, over the human body, differs not only in degree, 
but even in essential characters, according to the doses 
and the mode of exhibition. Palpably I would say that 
one special class of symptoms will be produced by 
exposure to the continued absorption of minute doses; 
and this is noticed alike, whether the substance be 
inhaled by a painter working in lead preparations, a 
person inhabiting arsenical-papered rooms, or one 
breathing the fumes of mercury, or from the repeated 
internal employment of the deleterious substance, as in 
drinking leaden waters. That a distinct class of symptoms 
will attend the use of these same substances when 
employed in their ordinary medical doses,—a class of 
symptoms best known to us from their being most 
frequently brought before our notice ; and, lastly, that a 
third class of symptoms are to be traced when these 
preparations are exhibited in excessive, or, as they are 
popularly termed, poisonous quantities. I do not wish to 
be understood as asserting that the symptoms produced 
by any one of these substances, arsenic, copper, or lead, 
have nothing in common in these three modes of exhi¬ 
bition, but that they present broad and well-marked 
distinctions, valuable to us as practical guides, and 
interesting as abstract truths. 

But, to return to the subject of testing arsenical paper- 
hangings, I wish to point out a very simple and satis¬ 
factory mode of examining these papers, which was first 
mentioned to me by Dr. Davy. The powder detached 

by scraping from the surface of the paper, or any other 
substance which we desire to examine for arsenic, is 
intimately mixed with about twice its bulk of pulverised 
yellow prussiate of potash, which has been previously 
dried to deprive it of its water of crystallisation, and the 
mixture is placed in an ordinary reduction-tube, and 
steadily heated. I always wrap a small portion of 
moistened bibulous paper around the tube, about half 
way up, to aid the condensation of the arsenic at this 
part, which sublimes in the metallic state. I find in 
practice that the yellow prussiate of potash is much to 
be preferred to other reducing agents, and I think it will 
be found that it is so simple in its action, and so satisfac¬ 
tory in its results, that anyone with a moderate amount 
of care can at once determine for themselves the presence 
or absence of arsenic in paper-hangings. Let me say, in 
conclusion, that it is not necessarily a bright-green paper 
that alone contains arsenic, many very pale greens and 
greenish-white colours also yield it; and at present I 
would be disposed to look with more than suspicion on 
almost all the green tints employed by the paper-stainer. 
There is no reason that this should continue, and in some 
of the compounds of chrome I have no doubt satisfac¬ 
tory substitutes might be found, even if they were more 
expensive than the gaudy but deadly arsenical tints.— 
Dublin Hospital Gazette. 

Note on the Estimation of TJranium and Phosp>horic 
Acid, by M. F. Pisani. 

If phosphate of soda is poured into an acetic solution of 
oxide of uranium, the metal is completely precipitated 
in the state of phosphate, having the formula,— 

2 (Ur3 Oo O) P05. 

This precipitate, although gelatinous, deposits perfectly 
when hot, which allows of its being easily washed. 

Estimation of Uranium.—After saturating with am¬ 
monia the liquid containing the uranium, acidify with 
acetic acid, then add a sufficient quantity of phosphate 
of soda. Allow the precipitate to deposit when hot, and 
wash it several times by decantation with boiling water. 
Care must always be taken when, after two or three 
decantations, it happens that the precipitate does not 
deposit itself readily, and the supernatant liquid becomes 
turbid, to add a little chloride of ammonium, which 
favours the settling. If this precaution is omitted, some 
phosphate of uranium passes through the filter, and 
considerably retards the filtration. Whilst the precipi¬ 
tate is on the filter wrash it with hot water, with the 
addition of chloride of ammonium, and dry it artificially. 
Then separate it as completely as possible from the 
filter, calcine it in a platinum crucible, taking care to 
incinerate the filter separately. The calcined phosphate 
has generally a green tint, owing to a partial reduction, 
but that has very little influence on the results. The 
weight of phosphate of uranium, multiplied by 0,8023, 
gives the quantity of oxide Ur202, O. 

Estimation of Phosphoric Acid in Combination with 
Alkalies, Alkaline Earths, and Magnesia.—Although 
the method of estimating phosphoric acid in alkaline 
phosphates by sulphate of magnesia yields excellent 
results, yet chemists well know that a long time is 
required for its complete precipation, and there is always 
a difficulty in detaching the portion adhering to the 
sides of the vessel. Fven in this case the uranium 
method of estimation can be recommended. Moreover, 
it must be observed, that as the equivalent of phosphate 
of uranium, is very high (it contains 80 per cent, ot oxide 
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of uranium), the loss ought to he less than with mag¬ 
nesia. 

The following is the operation for estimating phos¬ 
phoric acid by this means. After dissolving the phos¬ 
phate, either in water or hydrochloric acid, add a certain 
quantity of nitrate of uranium, supersaturate with 
ammonia, and acidify with acetic acid: phosphate of 
uranium is thus precipitated. The precipitation is 
known to he complete by the supernatant fluid having 
a yellow tint, owing to excess of uranium. If incom¬ 
plete, a fresh quantity of nitrate of uranium must be 
added, and afterwards ammonia or acetic acid. The 
precipitate must be treated with the precautions above- 
mentioned. Its weight, multiplied by 0,1977, gives the 
relative quantity of phosphoric acid. This method of 
estimating is particularly applicable to the separation of 
phosphoric acid from magnesia, a separation usually 
attended with considerable difficulty. 

I have also successfully utilised this method for 
analysing the uranite of Autun in the following 
manner:— 

Dissolve the uranite in nitric acid; then, after sepa¬ 
rating the gangue, add to the solution some ammonia, 
and afterwards a slight excess of acetic acid. All the 
phosphoric acid is precipitated with the uranium, and 
the two bodies are thus estimated simultaneously. A 
little oxide of uranium usually remains in the filtered 
liquid, which may be separated from the lime in the 
ordinary way. 

The estimation of phosphoric acid by uranium does 
not succeed well when phosphate of iron and of alumina 
are present, these being always precipitated in more or 
less amount with phosphate of uranium.— Comptes- 
Rendus, vol. lii. 

On the Presence of Arsenic and Antimony in the 
Sources and Beds of Strea?ns and Rivers,1 by Dugalh 

Campbell. 

The author has forwarded the following letter to the 
Editors of the Philosophical Magazine:— 

“ Since my communication upon the above subject,2 
published in the Philosophical Magazine of October last, 
I have repeated my experiments upon several of the 
sands I then reported upon, and with the like result 
which I then gave. I have also made experiments upon 
other specimens since obtained, and in all I have hitherto 
examined I have found arsenic, and generally, if not 
always, accompanied with antimony. The process fol¬ 
lowed was the same as I formerly described, only I 
invariably used hydrochloric acid without the slightest 
trace of arsenic in it, as some doubts had been cast upon 
my former results in a notice of my paper in the 
Chemical News of the 20th of last October, because 
in my anxiety to admit of anyone testing the accuracy 
of my results I had described how the process might be 
conducted with what is generally sold as pure acid, but 
which, if properly tested, is rarely free from arsenic. 

“ During these last experiments it occurred to me to 
distil the sands with a second and a third dose of acid 5 
and in most cases I have found the yield of arsenic and 
antimony to be much greater—say from two to five 
times—in the second distillate than in the first; and in 
some I have found the third distillate to give more than 
the first, but in others less. 

1 Philosophical Magazine, Fourth Series, Vol. xxi. p. 318. 

3 Chemical News, Vol. ii. 2,18, 

“ These results induce me to say, that before a sand 
could be pronounced not to contain any arsenic or anti¬ 
mony it should he distilled to dryness with at least 
three distinct doses of acid, each distillate being tested 
carefully in the manner described in my former commu¬ 
nication .” 

TECHNICAL CHEMISTRY. 

The Society of Arts' Annual Exhibition of Inventions. 

The Thirteenth Annual Exhibition of Inventions was 
opened to the public on Monday at the Rooms of the 
Society of Arts, John Street, Adelphi. Many of the 
articles there exhibited are of a character to be of con¬ 
siderable interest to our readers, and we therefore 
purpose to give a short notice of those inventions which, 
upon careful inspection, we deem most deserving atten¬ 
tion. The figures are the same which are attached to 
the articles themselves. The first in the Catalogue 
which attracts the notice of the chemist is No. 2. 
A Specimen of Patent Fuel, exhibited by Jabez Church. 
This fuel is manufactured from the breeze of gas-works, 
mixed with asphalte or coal-tar pitch, slaked lime, and 
a sufficient quantity of coal tar to render it adhesive. It 
is then placed in a wrought-iron scoop, which is to be 
put into a retort, such as is commonly used in gas-works, 
and then submitted to the action of heat during five or 
six hours, when it forms a fuel for locomotive engines, 
as well as for other purposes requiring the use of coke 
fuel. This would, in our opinion, be improved by leaving 
the lime out. It not only is useless in the fire, but it 
would remain behind as a caustic and irritating ash, 
which would be liable to cover everything near with 
fine lime-dust. Added to this, it would occupy space to 
no purpose,—an important consideration for steam- 
vessels. No. 8. A Safety-pipe for Steam-boilers, exhi¬ 
bited by Samuel Terrill. This pipe is placed in the 
boiler, and fastened at the bottom by rivets. Two inches 
above the furnace a lead ring is placed, forming part of 
the pipe. If the water should at any time be low the 
lead will melt and permit the steam to escape through 
the pipe at the top of the boiler. The lead being placed 
two inches above the furnace, will be prevented from 
corroding by any action upon it of sediment in the boiler. 
No. 17. SebilVs Patent Water, Gas, and other Conduit 
Pipes, exhibited by John Gedge and Son. These pipes 
are manufactured (by pressure in a cylinder) from a 
composition of -waste slate, vegetable or mineral pitch or 
resin, and a small portion of animal or vegetable fibre 
or bristle. They offer the advantages of cheapness, 
comparative lightness, and facility of connection with 
each other, or with other pipes, jointing being effected 
by bringing the ends of the pipes together and passing a 
hot instrument over them, when the pipes will cement by 
running one into the other, or when softened at the joint 
a portion of the same composition may be used as a 
solder. By boring with a hot augur, any description of 
branch pipe may be at once introduced, or a tap. This 
plan of forming pipes is very ingenious, and the facility 
of connection or insertion of taps, &c., renders them 
superior to the bituminised-paper tubing, which we are 
sorry to find is not exhibited alongside. On the other 
hand, they would probably be inferior, in the matter of 
brittleness, to the paper tubes. No. 22. Improved Safety- 
lamp for Coal-mines, exhibited by Charles Edward 
Crawley. This lamp combines Crawley and Schneider’s 
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improvements with those of Howden and Thresh. Its 
advantages are stated to be,—ist. That it gives consider¬ 
ably more light than any other description of safety- 
lamp without the use of glass ; this is effected by means 
of a tube, open at either end, fixed in the bottom of the 
lamp, passing through the wick, and protected at the 
lower end by a double gauze. 2nd. It can be immedi¬ 
ately extinguished without trouble. 3rd. It has an 
insulated handle, which enables the miner to carry it for 
any length of time without burning his fingers, even 
were the rest of the lamp to become red-hot. 4th. It 
seldom, if ever, will become red-hot, whatever quantity 
of gas may be burning inside the gauze. 5th. It will, 
on account of its peculiar construction, consume, whilst 
burning with a good flame, from one to two feet of gas 
per minute, thereby tendering, under ordinary circum¬ 
stances, to some extent to lessen the danger. 6th. The 
lock is rendered perfectly secure by means of a seal, 
consisting of a very small, thin metal disc, with any 
kind of device stamped upon it, fixed over the lock in 
such a manner as to render it absolutely impossible for 
the miner or any one else to open the lamp without 
breaking the seal, thereby forming a perfect detector. 
The seal would be varied from day to day, so that the 
miner would never be able to tell what seal would be 
used on any particular day. 7th, The great increase, 
however, in the light would of itself remove the tempta¬ 
tion to open the lamp, added to which it gives, if anything, 
less light when opened. If light arising from combustion 
must continue to be used in coal-mines, this lamp is 
perhaps as safe a one as could be devised; but why is 
not electricity employed, in one of its many economical 
forms, as a means of lighting the miner at his task ? 
No. 23. Specimens of Machine-puddled Balls of Iron, 
exhibited by William Yates, These specimens of iron 
were made by Tooth’s patent self-acting puddling- 
machine, which is a wrought-iron cylinder, lined with 
fire-bricks, and driven by steam power. The charge of 
pig iron is introduced at the chimney end of the barrel; 
in the door is a hole for inserting the rake, and which 
also serves as a peep-hole to watch progress. The barrel 
is kept stationary during the fixing of the pig, after 
which it is set slowly rotating and kept so moving till 
the charge has gone through all the usual stages of 
boiling, working dry, and dropping, which takes about 
an hour. The iron now begins to gather into a mass; 
the speed of the barrel is accelerated to solidify and 
shape the balls; the workman now, for the first time, 
has to put a tool to his charge, to cut off from the lump 
pieces suitable for his requirements ; the fire-box is now 
shunted away and the orifice through which the flame 
had entered the barrel serves as the opening through 
which to admit the tongs, which are attached to a small 
crane affixed to the standing frame of the cylinder ; thus 
the balls are extracted ready to be sent to the shingling 
hammer and rolls. The machine, the working of which 
these balls are illustrations, represents one of the most 
important improvements in the maunfacture of iron which 
has been made since the days of Cort. If it answers in 
general practice as well as it has on the small scale it 
will revolutionise this branch of manufacturing industry. 
No. 25. Patent Metal for Bearings, Ships’ Sheathing, 
fyc„ exhibited by John Gedge and Son. This metal is a 
composition of copper, zinc, and iron. From its 
toughness, it is stated to be a suitable metal for bearings 
of railway rolling stock or fixed machinery, and being 
cheaper than copper, and equally unaffected by sea water, 
can be used for sheathing ships’ bottoms. No. 84,* 
Rostaing's Compounds of Gutta Percha with Mineral 

and Vegetable Colours and Substances for Dental and 
other Purposes, exhibited by John Gedge and Son. 
For dental purposes the crude gutta percha is first 
purified from earthy and other matters soluble in boiling 
water, and then from oily and odorous parts soluble in 
alkalies; it is then heated to no° or 1200 Reaumur, to 
soften the substance; oxide of zinc, dense white or 
coloured, and a preparation ot tannin are added, and the 
whole carefully mixed, and when it is desirable to give 
an agreeable odour, oil of peppermint or lavender, or an 
essential oil, mixed with a solution of gutta percha in 
chloroform, is added. Some of the preparations exhi¬ 
bited are composed of gutta percha and a mineral 
combination of blende, kaolin, and calamine, varied by 
the addition of a little catechu. The patent mineral 
colours used in combination with the gutta percha are 
unalterable and non-poisonous. We think that the 
employment of gutta percha which has been purified by 
Cattell’s valuable process would be a great improvement 
upon the above. Its pure white colour would enable it 
to be tinted of any desired shade. No. 88. Specimens 
of Aluminium and of Aluminium Bronze, exhibited by 
Bell Brothers. The specific gravity of aluminum is 2*5, 
or about one-fourth that of silver, and thus, weight for 
weight, the bulk of aluminium is four times the bulk of 
silver. It does not tarnish by exposure to the air, has 
no perceptible odour or taste in the mouth, is malleable, 
can be forged, either hot or cold, equally well with gold 
and silver, and rolled into thin sheets or leaves; is 
ductile, so as to be capable of being drawn into fine wire. 
It further resembles silver in elasticity and tenacity, 
and, when cast, in hardness. When hammered, it takes 
the character of wrought iron, with elasticity and con¬ 
siderable rigidity, sounding like steel when let fall on a 
hard body. It is extremely sonorous, and M. Lissajous 
has made tuning-forks of it, which act extremely well. 
It melts at a temperature a little above that of zinc, and 
considerably below that of silver. Aluminium may be 
readily run into moulds, and when heated to a high 
temperature in the crucible loses none of its weight. 
From experiments made by Deville, he deduces its 
power of conducting electricity to be eight times that of 
iron ; and as a conductor of heat it stands high amongst 
metals. According to this chemist, water, whether hot 
or cold, has no action upon the metal, even at a red heat 
near the point of fusion. It is, however, slowly oxidised 
when steam is passed over it at a white heat. Sul¬ 
phuretted hydrogen has no effect upon it, nor has sulphur 
itself, so long as the metal is not heated higher than a 
red heat, though at a higher temperature they combine, 
forming sulphide of aluminium. Sulphuric acid, so 
diluted as to attack metals which ordinarily decompose 
water, has no action upon it whatever; and, according 
to De la Rive, the contact of a different metal, as in the 
case of pure zinc, does not help to dissolve the metal. 
Nitric acid, weak or strong, at the ordinary temperature, 
does not act on it, but when boiling it slowly dissolves 
it. Hydrochloric acid, whether weak or strong, is the 
true solvent for aluminium. Alkaline solutions have an 
energetic action on it, but caustic alkalies have no effect 
upon it, even when in a state of fusion. Ammonia 
exercises a feeble action. The organic acids, such as 
vinegar, tartaric acid, &c., have little or no action on it. 
The effect, however, of a mixture of vinegar and salt is 
different; for in this instance a small amount of hydro¬ 
chloric acid is set free, which acts on the metal, but even 
this action is extremely slow, much slower than on tin. 
The salts of tin, too, have a strong flavour, whilst the 
salts of aluminium are less in quantity, and have little 
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or no flavour. Deville considers that the action of sea 
water on aluminium is decidedly less than on copper. It 
can be gilt or plated by galvanic agency, hut acid instead 
of alkaline solutions must be used. A coating of copper 
may in like manner he given. The effect produced on 
it by saliva is very slight, scarcely perceptible, even when 
the metal is kept for a long time in the mouth. Up to 
the present time no solder for joining it has been found 
w7hich is satisfactery, though it is stated that M. Mourey 
has succeeded in this object, but his process is not 
known. M. Hulot has proposed to effect this object by 
covering the surface with a deposit of copper, and then 
employing the ordinary solders. The solution of this 
problem would tend much to bring the metal into general 
use. The alloys of aluminium and copper, forming what 
are termed “ aluminium bronzes,” are remarkable. That 
composed of io per cent, of aluminium and 90 per 
cent, of copper is probably the most remarkable. It is a 
perfect chemical combination, and has no tendency, as is 
the case wdth ordinary alloys, to separate under the 
influence of heat. These proportions represent an exact 
number of chemical equivalents of the two metals. 
Aluminium bronzes are of a yellow or orange colour, 
closely resembling gold, and take a fine polish, equal to 
that of steel. The chemical properties are the same as 
those of other copper alloys. In tenacity they fully 
equal steel. Drawn into wire, No. 16 guage, the 
breaking strain of copper, according to Mr. Gordon, was 
190, of iron 280, of aluminium bronze 434; showing a 
strain of 84 kilogrammes to the square millimetre. Good 
French iron, in Deville’s experiments, broke at a strain 
of 60 kilogrammes the square millimetre, and steel wire 
at a strain of from 90 to 100 kilogrammes. It thus 
appears that steel, and that of a fine quality, only can 
stand a comparison with aluminium bronze in respect of 
tenacity. As regards hardness, a comparison was made 
between a steel and a bronze groove for the guide-blocks 
of a locomotive engine, and, after six months’ use, no 
trace of wear was perceptible ; the bronze gave a result 
equally good with the steel. It was also tried for the 
journals of the front wheel of a locomotive, with excellent 
results, its great malleability, combined with hardness 
and tenacity, rendering it well adapted for this purpose, 
where ordinarily a very brittle alloy is used. The bronze 
containing 10 per cent, of aluminium can be rolled at 
all temperatures, from cold up to a bright cherry-red. 
It rolls well at a bright red heat, breaks less and elon¬ 
gates more than pure red copper. It is difficult to roll 
cold, and after a number of passes through the rolls, it 
elongates no further; it is then necessary frequently to 
re-heat it, as it hardens rapidly under the rolls. It is 
desirable to roll it at as high a temperature as possible, 
short of fusion. De-heating and plunging in water to 
cool renders the alloy more tractable than simply re¬ 
heating without dipping. If re-heated to a bright red 
heat, and not dipped in water until it has been left to 
cool in the air down to a low red heat, it is sufficiently 
malleable and ductile, when cold, to bear without 
breaking the ordinary manipulations in working it, 
except some descriptions of stamping. 

(To be continued.) 

Natural Oxide of Silver. 

The following letter appeared in the Times last week :— 
“ Sir,—Up to within a very recent period the exist¬ 

ence of such a thing in nature as oxide of silver has 
been denied by the most eminent chemists. 

“ Science, however, has now demonstrated not only 
that it does exist, but also in enormous quantities in the 
neighbourhood of the ordinary metallic silver deposits. 

“ The result is simply this, as proved by recent expe¬ 
riments :— 

“ First, That in a ton of ore in its natural state, 
where the normal average of yield of the metal would 
be 13 ounces, now, by the new process, an average of 
113 ounces of silver wTould be obtained, the overplus 
being derived from that which has hitherto been rejected 
as useless; and, secondly, That the cost of this new 
method of reduction is relatively so small as to render 
the expense but little more than nominal. 

“ The importance of this discovery to our own mines 
where silver is often found in close approximation to 
copper and other metals will be very great, but to some 
of the foreign ones, where the deposit is large and un¬ 
mixed with other metals, the result in the shape of 
returns will be almost fabulous 4 

“ Yours obediently, “ Chemicus.” 

In corroboration of this, “ D. G.” writes to the same 
paper as follows :— 

“ Sir,—In your impression of the 29th of March you 
publish a letter from ‘ Chemicus,’ on the important 
subject of ‘ Natural Oxide of Silver.’ The period up to 
within which the existence of silver in the form of a 
natural oxide has been denied by scientific men of the 
highest chemical attainment has hardly yet passed 
away, there being even at this moment some whose 
opinions or prejudices are so strong that they have not 
given themselves the trouble to investigate the subject, 
and either still wholly deny its existence, or assert that, 
if it does exist, it can only be extracted in such small 
laboratory experiments as would render the discovery 
commercially valueless. The existence of silver in 
gozzans in some form hitherto unsuspected and unknown 
was first discovered two years since by Mr. F. Squire, 
who conducted a series of successful experiments in 
public with a view to the utilisation of the discovery, the 
result of all which goes to prove the accuracy of the 
figures stated by ‘ Chemicus ’ as the proportion of yield 
in the ores before and after treatment,—ores which in 
their natural state gave, upon assay, from 5 to 13 ounces 
of silver per ton, yielding from 54 to 216 ounces. These 
experiments were mainly conducted on a small scale, 
but the discoverer of the presence of silver in this form, 
and of the method of concentrating, or, as it may be 
perhaps more properly called, globulating the same, 
asserted that operations on a large scale would be even 
more successful, and it may be interesting to ‘ Chemicus ’ 
and to the public to know that this position he has been 
enabled to prove as incontestably as the former. 

“ The importance to this country generally, and to the 
county of Cornwall in particular, of this most interesting 
discovery it is impossible to over-estimate. There are 
millions of tons of gozzan in Cornwall, all known to 
contain silver, but believed to contain it in such small 
quantities as to be worthless, which may be worked 
under this discovery to an enormous profit. In Russia 
silver ores containing four ounces of silver per ton are 
worked profitably. In Mexico, where labour is dearer, 
the lowest yield is five ounces. Taking a comparative 
statement for the higher wages of England, it would not 
pay to work ores containing silver only in less quantity 
than 10 ounces to 12 ounces. The Cornish gozzans are 
known to contain from 5 ounces to 13 ounces on the 
average in their natural state, but it is proved that in 
the form of oxide they contain from 54 ounces to 216 

s ounces, according to the average of the trials yet made, 
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while some have been found to be fabulously richer. It 
follows that if an average yield of 12 ounces could be 
worked without loss,—an average the lowest yet obtained 
by the process of reduction now adopted, 54 ounces 
w7ould yield an immense profit,—the expense of raising, 
reducing, and crushing these neglected ores could not 
exceed 31. per ton, while the value of 54 ounces of silver 
only would be over 13/., and that of the average yet 
obtained over 35/. per ton. 

“ In every point of view, then, this fresh discovery of 
science may he looked upon as likely to confer great 
and lasting benefit upon the country. It will open up 
a vast field for the employment of labour as well as 
capital, and will turn into wealth thousands and tens of 
thousands of tons of mineral hitherto looked upon as 
waste and worthless.” 

PROCEEDINGS OP SOCIETIES. 

ROYAL INSTITUTION OF GREAT BRITAIN. 

A Course of Ten Lectures on Inorganic Chemistry, by Dr. 
Edward Frankland, F.R.S., Lecturer on Chemistry at 
St. Bartholomew’s Hospital. 

Lecture YI. 

Normal Constituents of Water as it occurs in Nature— 
Sources of Impurity in Water used for Domestic Purposes. 

At the close of the last Lecture I directed your attention 
for a moment to a particular class of the constituents 
present in water as it occurs in nature, these constituents 
are generally regarded as insoluble, and yet we find them 
in water in very considerable quantities. I allude to 
the carbonates of lime and magnesia which are present, 
for instance, in the New River Company’s water, to the 
extent of nearly 8 grains per gallon, in the East London, 
to the amount of 10*16 grains. These numbers refer to 
the carbonate of lime only. Then we have also carbo¬ 
nate of magnesia present—in small quantity, it is true, 
but still in an appreciable degree. The Thames Ditton 
water contains 1*27 grains in the gallon. Now comes the 
question, how are these substances, which are generally 
regarded as insoluble, dissolved in the water ? Chalk or 
carbonate of lime is so nearly insoluble in water that 
one gallon of pure water will only take up 2*5 grains 
of this compound. Carbonate of magnesia is perhaps 
scarcely so soluble. Now, the cause of the solution of 
these two comparatively insoluble salts is the presence of 
carbonic acid among the gaseous impurities of water. I 
have already alluded to it as one of the gases dissolved in 
normal water, and L think I shall be able to show this 
power of carbonic acid in dissolving carbonate of lime. 
If we take some lime-water, which is quite clear and 
transparent, to begin with, and pass through it a stream of 
carbonic acid, which I shall get from this apparatus, we 
shall, I think, almost immediately begin to see a turbidity 
produced. [A stream of carbonic acid gas was passed 
through a vessel of lime-wrater.] There you see we have 
carbonate of lime thrown down. We have a “ precipitate,” 
as we term these insoluble matters that are thus separated 
from solution, and that precipitate is carbonate of lime ; 
so that you see carbonate of lime is obviouslv insoluble 
in the water in which the lime itself had previously 
been dissolved. Nowr, I think we have perhaps thrown 
down as much as is necessary for our purpose, and I want 
to showr you now that on dividing this turbid liquid into 
two portions we shall be able to dissolve one of them by 
means of water containing carbonic acid in solution, 
while distilled water will entirely fail to dissolve the other. 
We will try distilled water first. You see, of course, the 
solution is less turbid, but we certainly have no effectual 

solution of the carbonate of dime, or very little indeed. 
Distilled water generally contains a little carbonic acid, 
but not enough to dissolve the carbonate of lime. Now 
let us try the effect of the carbonic acid water. I think 
we shall not require to add so much of this, as of the 
other, and yet we shall in the course of a few seconds see 
a very marked difference between the two waters. Here 
you see we have perfect transparency produced. The 
carbonate of lime which was at first thrown down is 
dissolved by this carbonic acid water, while the distilled 
water had not the power of dissolving it. The precipitate 
of carbonate of lime was quite readily soluble in water 
containing carbonic acid, and hence the solution of this 
substance as it occurs in nature. The same remark 
applies to the carbonate of magnesia. 

We alluded in the last Lecture to the property, 
possessed by most of these natural waters, of curdling soap 
by producing a precipitate in a solution of soap, and of 
possessing, consequently, the property which we generally 
term hardness. To which of the constituents of water 
is this hardness due ? Is it due to the whole of the con¬ 
stituents ? If not, to which ? There is a very convenient 
mode of testing this. What is termed the “ soap test” is 
used for this purpose. Here I have some of it which con¬ 
sists of a solution of pure white soap in dilute alcohol. 
The alcohol is made use of because the mixture of alcohol 
and water dissolves more soap than water alone. Now, 
let me add some of this soap-test, as it is termed, to the 
distilled water, and I will add it from a graduated vessel, 
in order that we may notice the quantity we take. 
Here is about a pint of distilled water, and I will 
add a very few drops of this solution of soap in the dilute 
alcohol. On shaking the vessel, you see we at once get a 
lather which is quite permanent, or very nearly so. It 
will break over the surface presently, but if I add a few 
more drops of the solution the lather, you see, is now 
practically quite permanent: we have, in fact, an excess 
of soap there over what is decomposed by the water itself. 
You see we have produced very readily, by this very 
minute quantity of our soap-test, this lather in the dis¬ 
tilled water. Now, let us try the effect of the same test 
upon a solution containing salts of sodium—containing the 
sulphate of soda and the chloride of sodium, which are two 
of the principal alkaline salts contained in those natural 
waters. Here is some of this water; we have a larger 
quantity than in the former experiment, but I am not very 
particular about quantity. I will add about the same 
quantity of soap-test. You see we get a lather there, 
but not a permanent one yet. We must add a little more. 
We have now a very evident lather but still it is not 
quite permanent. We will make a third addition of 
this test. We have still added a very small amount. I 
have about twice as much water as in the former vessel of 
distilled water; and we have added about double the 
quantity of soap-test. Now, we will add in the same way 
some of this soap-test to the water supplied to this Insti¬ 
tution. I will, in the first place, add a little more than 
was added to the distilled water in the first instance. 
You see we get not the slightest lathering effect there. 
We w'ill add a much larger quantity. [A larger quantity 
of the soap-test was poured in.] But we have still no 
approach to a lather. We will add a very large quantity. 
Well, we are just approaching now the point at which a 
permanent lather would be produced. By the addition of 
a little more soap-test we shall get a permanent lather : 
but you see what a quantity of soap is lost in this hard 
water—what a large quantity of soap is consumed in the 
formation of this curd which I showed you in the micro¬ 
scope in the last Lecture, and what a very small quantity 
over and above this is necessary to produce this effect of 
lather in the water, and to give the water a detergent 
property. There, you see a very little more of this soap-test 
will suffice; at last, we have a lather with some pre¬ 
tensions to permanency. In the first place we had distilled 



21 6 Royal Institution of Great Britain f Chemical News, 
\ April 6, 1861. 

water which produces a lather with a very small quantity of 
soap ; then we had this solution containing alkaline salts 
which did not take more, bulk for hulk, than the distilled 
water ; therefore we see that that water which contained ten 
grains of sulphate of soda, and ten grains of chloride of 
sodium is, notwithstanding practically as soft as distilled 
water. But where we have these salts of the alkaline 
earths, lime and magnesia, as in the waters supplied by 
the London companies, we require to add large quantities 
of the soap-test in order to produce a lather. 

In order that you may see the hardening effects produced 
by the lime and magnesia salts we will add a little more 
of our soap test—an excess of soap to this water. We 
have, you see, a lather there. Now I will add to this 
water, with the lather upon it, one of the constituents 
which is generally present in hard water—namely, sul¬ 
phate of lime which is present in the New Biver 
Company’s water in the proportion of 3*23 grains to the 
gallon. This sulphate of lime is not very soluble in water; 
it requires about 500 times its weight of water to dissolve 
it, still I need add but a very small quantity of its solution 
to the water in which we have the lather. [A small 
quantity of sulphate of lime was then added to the water.] 
You see our lather has disappeared ; we have no longer 
a permanent lather, we have no longer an excess of soap 
there. That very small amount of sulphate of lime added 
to that large quantity of water killed the excess of soap we 
had at first. The hardening constituents of water are the 
carbonates of lime and magnesia, sulphate of lime, 
nitrate of lime, and sulphate of magnesia. All the other 
constituents present in that analytical table do not practi¬ 
cally harden the water at all. 

Now, having this hard water to deal with very frequently, 
especially in such chalky localities as this where the 
water charged with carbonic acid percolates through the 
soil and readily takes up some of these salts which are 
otherwise nearly insoluble, it is a very important point 
to ascertain how this hardness can be removed—whether 
it can be removed by any process at all, and in the next 
place what is the best method of doing it? 

The hardness resulting from each of the different harden¬ 
ing constituents is not equally capable of removal. The 
hardness due to the carbonates of lime and magnesia is 
comparatively very easy of removal. The hardness caused 
by the nitrates, sulphates, and other salts is very difficult 
to remove. The best means to remove, upon a small scale, 
the hardness, when it is due to the presence of the car¬ 
bonates, is to boil the water. You see the condition upon 
which the solution of these carbonates depends is the 
presence of carbonic acid in the water; but water at the 
boiling temperature cannot, dissolve carbonic acid, or retain 
it dissolved if it has already dissolved it beforehand. 
Consequently, in heating such water for some time every 
trace of carbonic acid is expelled, and the carbonates of 
lime and magnesia are precipitated. Here, for instance, is 
some of the water supplied to this Institution, and which 
has thus been boiled. At the bottom of the vessel is a 
white sediment of the carbonates of lime and magnesia, 
which has been deposited on boiling. The hardness of 
such water as this may be reduced to three and a-half or 
four degrees by boiling. What are these degrees of hard¬ 
ness ? By this term the chemist understands an amount 
which is equal to one grain of carbonate of lime, so that 
you can see at a glance from the analysis of a water what 
will be the hardening effect of the carbonate of lime in it. 
For instance, this New Itiver Company’s water will have 
7*82 degrees of hardness due to the carbonate of lime. 
But then the other hardening constituents — namely, 
sulphate of lime, carbonate of magnesia, and sulphate of 
magnesia—have hardening powers somewhat different from 
those of the carbonate of lime. We require somewhat more 
than an equal quantity of the sulphates of lime and 
magnesia to produce the same degree of hardness. We 
require rather less of the carbonate of magnesia to produce 

the same effect. But, practically, we do not mind to 
which of these ingredients the hardness may be due, as 
our soap-test affords a. ready means of determining its 
exact degree. The soap-test is so made that, if one of 
these measures is required to produce a lather with a 
thousand grains of the water you are investigating, that 
water possesses a hardness of one degree, and contains 
either one grain of carbonate of lime to the gallon, or a 
quantity of the other constituents equivalent in hardening 
effect to one grain of carbonate of lime. Thus the quantity 
of the soap-test required will enable you at once to 
ascertain what is the comparative hardness of any par¬ 
ticular water, and consequently the comparative amount 
of soap which will be expended in producing a lather, 
and the comparative amount of the greasy matter which 
will be produced before the detergent process can take 
place. 

Another process, and a very beautiful one, for softening 
water, consists in the removing of the carbonic acid by 
the addition of caustic-lime, to the water. Caustic-lime 
has a strong affinity for carbonic acid. We passed a stream 
of carbonic acid gas into a solution of caustic lime, and 
we at once had the lime thrown down in the form of car¬ 
bonate of lime, so that the lime had fixed the carbonic 
acid, which was in a gaseous state, and produced this 
white precipitate. If we add a further quantity of lime 
to take away the carbonic acid which has already dissolved 
the carbonate of lime, we shall effect a precipitation 
of the carbonate of lime, and we shall at the same time 
remove in the same form the lime we add to the water. 
Let me see if I can illustrate this by an experiment. 
Here is a vessel more than half filled with the water 
supplied to the Institution. This water [pointing to a 
vessel of lime-water] contains lime in solution. This 
water [referring to the vessel containing the water sup¬ 
plied to the Institution] contains carbonate of lime. 
The lime in the first vessel wants to get at carbonic 
acid and combine with it; and I dare say we shall find 
when we add this lime-water to the water in the other 
vessel, that wre shall get a very copious precipitate of the 
carbonate of lime and also of the carbonate of magnesia ; 
for I scarcely need to explain that the same thing which 
holds the carbonate of lime in solution holds also 
the carbonate of magnesia, and they are thrown down 
as a precipitate by the same means. Both are 
thrown down together. Let me try to illustrate this a 
little more clearly to you by our atomic cubes. Here wre 
have the carbonate of lime contained in the water from 
the pipe. It is composed of one equivalent of lime and two 
equivalents of carbonic acid. To this we added in the 
larger vessel pure lime or caustic lime, which will be repre¬ 
sented by this cube which we will add to the others. 
Now, the effect of the addition of lime was to cause an 
equal distribution of the carbonic acid between the two 
equivalents of lime, so that this atom we added ran away 
with half the carbonic acid of the bicarbonate of lime origi¬ 
nally contained in the water, and left it with only one equi¬ 
valent of lime ; but this carbonate of lime, which contains 
only one equivalent of lime to one of the carbonic acid, is 
practically insoluble, and goes to the bottom. The car¬ 
bonate formed by the union of the lime added in solution 
with the carbonic acid which was taken from the bicar¬ 
bonate of lime was also insoluble, and was, therefore, pre¬ 
cipitated. The carbonated hardening constituents of 
water may be thus removed, the subsidence being com¬ 
plete in the course of a few hours. Here is some water 
which has been thus operated upon, with the car¬ 
bonates below, settled to the bottom of the vessel. 
Both these vessels contain water which has been operated 
upon in the same way. This [pointing to the water con¬ 
tained in one of the vessels] is the clearer. It was 
operated upon some six or eight hours ago. The other 
one was operated upon only two hours since. Now, this 
is really practicable upon a large scale. At the present 
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moment water at "Woolwich and Plumstead—which is very- 
hard—is softened in this way. It is pumped out of the 
chalk strata and mixed with some milk of lime, and allowed 
some twelve or eighteen hours to subside before being used. 
It is thus softened from sixteen or eighteen to about six 
or eight degrees of hardness, which makes a consider¬ 
able difference when you come to operate upon water 
-with soap. This process, however, is one which is 
not adapted for being carried out by individuals. It is a 
process which can only be carried out upon a large scale, 
and involves a certain amount of trouble. I know a 
gentleman in London who softens the water supplied 
to him in this way ; but it is not a convenient process for 
general adoption. There is, however, another way in 
which this softening can be performed so as to avoid the 
curdling of the soap, which I showed you in the last 
lecture, and ,which can be applied in a moment to a basin 
of water when it is about to be employed for washing. In 
order to show you the effect, I am about to employ hot 
water, because we get the effect far more rapidly and 
visibly with hot than with cold water, and it is a very 
visible effect which I must produce in order to render 
it evident to you that there is any effect at all. The 
method I am now going to explain to you removes 
the whole of the hardening matters, therefore it has an 
advantage over the lime, because the lime only removes 
the carbonates; but as these are generally the most 
abundant it reduces the hardness down to five, or six, or 
eight degrees. What I am going to do now is to add to 
this water a few grains of carbonate of soda—of the soda, 
in fact, which is used by laundresses for softening water. 
Although we do not mind rubbing the greasy matter into 
the skin, it is found that when such a substance is pro¬ 
duced the water will not do for washing linen. Two or 
three grains of carbonate of soda to a pint of water are 
sufficient. You see in this case an effect is at once pro¬ 
duced. Instead of having clear water as before we have 
turbid water, which is due to the precipitation of the 
hardening substances. It is quite easy to soften two or 
three gallons of water in this way when required. It is, 
however, advisable not to add a further amount than this, 
otherwise the alkaline carbonate of soda will produce an 
unpleasant effect upon the skin, which would not make 
its use popular. If, however, you guard against using 
too much you will find this use of carbonate of soda very 
agreeable and advantageous. 

This method, then, as I have said, removes the whole of 
the hardness, and we have another process by which the 
hardening constituents ; and, in fact, nearly all the im¬ 
purities of water may be effectually removed, and that is 
distillation. But here again we have a process which is 
not practicable under ordinary circumstances. Water 
thus prepared would necessarily be a comparatively 
expensive article. The process is, however, carried out 
in the Navy, and the water is subsequently aerated by an 
ingenious process invented by Dr. Normandy. But this 
is an exceptional case. We could not expect this process 
to be adopted on land, where there are far more available 
processes capable of being applied. 

I have now to notice very shortly the organic 
impurities contained in water. These are partly of 
animal and partly of vegetable origin. They are both 
of them decidedly objectionable in water, but the animal 
impurities are by far the most objectionable. I allude 
now to both classes of impurities when in solution, not in 
mechanical suspension, because we have seen the latter 
are capable of being removed by the simple process of 
filtration. These organic impurities consist of materials 
generally formed of the elements carbon, hydrogen, 
nitrogen, and sulphur, and the peculiarity of them is that, 
as they become dissolved, they are constantly undergoing 
chemical change, and it is during that process of chemical 
change that danger is to be apprehended. Substances of 
this kind containing nitrogen—and this is peculiarly the 

character of the animal impurities contained in water— 
constitute a class of substances which chemists call 
“ ferments,” of which yeast is a well known example. 
Now, these ferments have the property of causing chemical 
change in substances with which they are brought into 
contact, without actually entering into combination with 
the new compounds. Thus, in the case of yeast, sugar is 
resolved into alcohol and carbonic acid. Some of these 
ferments, when they gain access to the system, produce 
disease. We have, for instance, small-pox virus, and 
there are others of these ferments which produce a 
very definite action on the human system. Now, the mode 
in which ferments act cannot be said to be very clearly 
made out, but still it has been generally ascertained that 
the use of water containing any of this class of organic 
impurities in a state of chemical change—and they must 
be, if dissolved, in a state of chemical change at the 
ordinary temperature,—I say it has been ascertained that 
these are highly dangerous to health, and therefore the 
use of water containing these organic impurities, of 
animal origin, ought to be very stringently avoided. It 
is not possible, however, to give you any test by which 
these can be infallibly detected. The distinction between 
animal and vegetable impurities belongs to one of the nicest 
points of chemistry, but still there is a test which will 
assist us in the matter, and that is the permanganate of 
potash. This salt produces a solution of a very beautiful 
pink tinge. If this liquid be added to water containing 
no animal matter whatever, the colour will simply be 
diminished in intensity by being diluted with the water. 
In twenty or thirty minutes, if the water contains organic 
impurities, the colour will disappear. It disappears from 
vegetable impurities in time, and from animal impurities 
more rapidly. Let us now apply our test to see which 
of these two waters would be the best to be used as a 
beverage. We will add a drop of this test first to this 
water. I do not want to add too much. You may perhaps 
already be able to see a difference in the tinge of these 
turn waters, even from that distance ; the difference to me 
is very perceptible indeed here, and I think at least it 
ought to be seen at that distance. I do not want to add 
too much of this solution to it, because I want to show 
you that this very small quantity which I have added is 
sufficient to produce this very decided change in the 
tinge. Let us add about the same quantity of this solu¬ 
tion to the other water. Now I think, if you compare 
them, you will find that there is a very decided difference, 
and that this last water is not altered in colour. You 
see in one case we have a water which is free from organic 
matter ; in the other we have a water which not only 
contains organic matter, but contains organic matter of a 
dangerous kind; it is, in fact, water that has been in¬ 
tentionally mixed with sewage. It resembles some of the 
water which is sometimes pumped up from the wells in 
the streets. We will add a further quantity of the test, 
and you see with this large addition of pink solution we 
have not the slightest tinge of colour. Now we will add 
a still further quantity. You see -with this large addition 
it is still practically colourless,—the tinge of colour is 
very imperceptible. I could go on adding until I had 
completely oxidised all the organic matter in this water, 
and as soon as that was accomplished, we should get a 
tinge produced by the first few drops of the solution 
in excess added to the water. You must not expect, if 
you apply this test, that you will find absolute freedom 
from organic matter ; but still the colour ought to be 
only very slightly discharged if the water be fitted for 
use as a beverage. 

The next form of contamination which is met with in 
water is that of lead, which results from the solution of the 
pipes and vessels through which we transmit, and in which 
we store up, the water that we make use of. Although we 
have the misfortune, here in London, to be supplied with 
very hard water, there is a little alleviation of this 
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distress in the fact that this hard water is almost incapable 
of dissolving lead, and becoming contaminated with this 
form of poison. It is only when it is kept for a long time 
in lead vessels, and under circumstances favourable for the 
solution of the lead, that such contamination need be 
feared. Seeing that this is the case it is, perhaps, very 
unwise to adopt any method for preventing contamination 
which is not very certain in its action. Such a method is 
in use here and elsewhere. It consists in coating with a 
thin layer of tin the inside of the pipe ; and no doubt, so 
long as the coating remains intact, you cannot have a trace 
of lead dissolved. But, in the first place, this tinning process 
may never be so perfect as to prevent some small portion 
of the lead from being uncovered ; and, in any case, where 
joints are made, you will there certainly have some of the 
bare lead exposed. Then comes the question, Have we no 
voltaic action set up ? There must be. Now if that action 
be in one direction, our pipe will be perfectly free from 
any contaminating influence ; but if the action be in the 
other direction, the use of the tin will greatly increase 
the contamination instead of preventing it. The difference 
consists simply in the direction of the electric current 
which is always set up when two metals of different kinds 
are put in contact with water, if one of the metals is at all 
oxidisable. If the electric current pass in this particular 
case from the tin to the lead then the water will be effec¬ 
tually protected from being contaminated with lead ; if, 
however, the current proceed from the lead to the tin, then 
if any trace of lead be exposed in the pipe, a voltaic action 
will be set up, which will cause rapid corrosion of the 
lead and its rapid solution in the water, and then the con¬ 
tamination from the lead w’ill be produced perhaps a 
hundred-fold. 

Let us try whether this tinning does effect the protec¬ 
tion of lead or not. It is a question very easily settled. 
We have here some of the water supplied to the Institu¬ 
tion, and we have here a galvanometer which will indicate 
the direction of the current. Here I have a sheet of tin 
and here I have some lead. If the red end of the needle 
moves towards you wrhen I bring the two ends of the 
metals into the w-ater, the question as to whether the tin 
protects the lead will be answered in the negative. In 
that case the current passes from the tin to the lead, and 
the tin will have the effect of causing a more rapid solu¬ 
tion of the lead, if the latter be in any part uncovered. 
Now we will immerse the two plates w-ithout letting 
them come in contact. [No effect was produced upon the 
galvanometer.] There is some want of contact here. 
The wire is broken off here from one of the metals, so 
that there is not the slightest possibility of a current being 
communicated to the galvanometer. [The detached 
end of the wire was refixed to the plate of 
metal, and the experiment was repeated with success.] 
There you see the red end of the needle moves towards 
you, and the question is answered in the negative—the 
tin does not protect the lead, but on the contrary, it 
facilitates the solution of the lead in the water. 

We all know that spring-water is a very refreshing 
and delicious beverage—very different from the kind of 
water we usually meet with in large towns. What is the 
reason of this ? The reason is that in spring-water we 
have a well aerated water—a water which has dissolved 
carbonic acid and oxygen from the atmosphere in 
descending through it, and in percolating through porous 
strata where, it is true, it comes in contact with organic 
matters, but they are present in a very small amount. It 
goes down below the surface and acquires a mean tempera¬ 
ture of somewhere about 50°, while the water we drink in 
London during the summer varies from 65° to 750. Further, 
spring-water (if it be carefully selected at least) is free 
from any of the organic impurities of which I have spoken, 
and being used immediately it is brought out of the stratum 
where it has accumulated, it possesses those refreshing 
qualities to which I have just alluded. Now these condi¬ 

tions are quite within the reach of most, if not all, of the 
Companies supplying water to this metropolis. If you 
look at this list [referring to the table printed in the last 
lecture] you will find that we have not a very large quantity 
of organic matter, except in the case of the East London 
Company where the quantity of organic matter is more 
than four grains to the gallon. Many of these organic 
substances are, probably, entirely vegetable. The quantity 
you see in no other case is by any means excessive. We 
may say, in fact, that the London Companies have it in 
their power to supply us with water possessing very nearly 
an equal degree of purity and equally refreshing qualities 
with that which we obtain directly from the spring. But 
it cannot be done on the present system of supply. It is 
quite impossible, in the way in which it is supplied at 
present to have it in any other way than that in which it 
now reaches our lips, and these conditions are superinduced 
entirely through the mode in which it is supplied. Let 
us just glance at this mode. We collect the w-ater in a 
vessel of this construction [pointing to a diagram of 
a square water-cistern, and supplied with water by means 
of a ball- cock] : the water is turned on for some twenty 
minutes during the twenty-four hours. Here is a ball- 
cock which rises with the water, and when the water 
rises to a certain height this cock prevents a further 
quantity of water from flowing in. There is also a waste- 
pipe which prevents the cistern from overflowing. The 
waste-pipe is fixed to carry off the water in case the ball- 
cock should get out of order, and the pipe communicates 
with the street sewer. It is, however, sometimes, perhaps 
generally, trapped. The lower end of the pipe is re-curved, 
and the water collects there, and prevents gases going- 
back again into the cistern. So long as the water con¬ 
tinues to fill the bend of the pipe, such an escape of gas 
from the sewer into the cistern is impossible, but then, if 
water be first poured down into this pipe, it will evaporate 
in the course of three or four weeks, and leave the space 
quite free for the passage of gas, and this ball-cock is so 
arranged that it does not let the overflow'run down the waste- 
pipe, unless it gets out of order, which is, perhaps, once in 
six or seven years. When the water has evaporated from 
the bend in the waste-pipe, the sewer gases are free to 
pass into the cistern. You all know, when you open a 
window, the air rushes into the. room; and in the same 
way the air from the sewer rushes up the waste-pipe into 
the cistern, and we have seen what a powerful absorbent 
of gaseous matter water is. The water becomes contami¬ 
nated to a very considerable extent, and this contamination 
goes on until the water is almost saturated, because 
probably not one-third of this water is used in the day. 
The cistern is again filled up from the ball-cock, and 
the fresh stratum of water is again saturated in the 
course of a few hours with these noxious gases, and 
thus the water reaches our lips in this infected, unwhole¬ 
some condition. The supply of pure and refreshing water 
is utterly impossible upon this intermittent system. You 
see, if the water were laid on so that, by opening a cock, 
we could at once obtain it without the necessity of storing 
it in a cistern, we should have at any moment water 
free from contamination, and perfectly free from these 
sewer emanations. Almost all the large towns except 
London are now supplied upon this constant system. 
Manchester is thus supplied, and the benefit which results 
is incalculable. We have now only one source of pure 
water in London, and that is our drinking-fountains. We 
cannot, however, have the water supplied to us in this 
state in our own houses, and the only plan to obtain it 
free from contamination is to send for it to the drinking- 
fountains. 

I see, however, that our time is very nearly gone, and I have 
one or two other matters still to mention. The first is ozone. 
I have already stated that hydrogen is capable of uniting 
with one equivalent of oxygen, forming water; with two 
equivalents of oxygen to form binoxide of hydrogen ; and 
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with, three equivalents to form “ ozone,” or, at all events, 
to form teroxide of hydrogen, the existence of which is 
theoretically indicated, if ozone be not this very compound. 
What is this ozone ? Some chemists suppose it not to 
contain hydrogen ; others think it does contain hydrogen ; 
and a series of analyses certainly did seem to prove that 
hydrogen in the proportion I have stated was a constituent 
of ozone. Now, ozone is produced in two or three 
different ways. One of the most peculiar is by means of 
the electrical machine. There is a peculiar odour in the 
neighbourhood of an electrical machine when worked, 
and that odour is usually supposed to be due to ozone. It 
is caused by electric sparks passing through the air. We 
can collect this ozone in a variety of ways ; but before doing 
so I must refer you to the liquid contained in this glass 
vessel, which furnishes a very delicate test for the presence 
of ozone, and of other matters too, as we shall presently 
see. It consists of a solution of iodide of potassium and 
starch. Ozone, containing as it does three equivalents of 
oxygen, readily gives up oxygen, and it is capable in 
this way of oxidizing the iodide of potassium and con¬ 
verting the potassium into potash. The iodine thus 
liberated forms an intense blue solution with the starch. 
Here I have aRhumkorff’s coil, which will give us a series 
of sparks. You see by the working of this air-pump the 
so-called ozonised air passes through the liquid, which 
becomes blue. You see we have now got a very decided 
blue colouration here. That is one mode by which ozone is 
produced; but we shall see that the blue colour is not 
entirely due to the presence of ozone. Now, another 
mode for the production of ozone is by placing moist phos¬ 
phorus in a close air-jar. Here is some filter paper which 
has been imbued with the solution of iodide of potassium 
and starch, and which will become blue when it is plunged 
into this vessel containing ozone produced by this process. 
This constitutes what is generally known as the usual test 
for ozone in the atmosphere. Then we have another mode 
of producing ozone, and that is by electrolysis. When 
water is mixed with some highly oxidizing substance, such 
as chromic acid, we have this ozone produced when the 
water is decomposed by a current of electrity. It was 
from this source that ozone was produced for analysis, and 
it was from this that the formula I have here used was 
formed—namely, H03, three equivalents of oxygen and 
one of hydrogen. 

Ozone, as I have said, is supposed to be present in the 
air, and many very careful observers are at the present 
time making observations upon the relative quantities of 
ozone present in the air. Papers of this kind [exhibiting 
ozone papers] are exposed to the atmosphere for certain 
fixed and definite lengths of time, the amount of blueness 
which they manifest in that time is carefully noted, and the 
intensity of this blue colour is supposed to represent the 
comparative quantity of ozone present in the air. Now, it 
is greatly to be regretted that such an amount of labour 
should be expended upon a matter which is utterly and 
entirely valueless, because this so-called “ test ” for ozone 
is really only a test for a great number of things which 
may—nay, do—exist in the air, and from which ozone may 
be really absent. We may say that there is not up to the 
present time a single experiment which demonstrates that 
ozone is present in the atmosphere; and certainly these 
tests, so far from proving its existence, do not even in¬ 
fallibly demonstrate the presence of an oxidising influence 
in the air. It is quite possible that this blueing of the 
paper may be produced in a condition of air very different 
from that in which ozone is present. Ozone being a 
highly oxidising substance, is supposed to decompose 
organic impurities in the air, and therefore the air which 
contains the largest quantity of this ozone is supposed to 
be the most wholesome. You have only to have present, in 
the air, some acid gas,—you have only to go into the 
neighbourhood of some chemical works, for instance, 
where hydrochloric acid gas is evolved,—-and you will 
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there have plenty of these manifestations of the presence 
of ozone. Here we have the test I have just applied and 
described. Here we have some solution of iodide of 
potassium and starch, and I acidify it with acetic acid. 
You see we have abundance of ozone indicated, but it is 
said that ozone is never present in this part of London. 
The liquid has become of a dark blue colour. The reason 
is, that the iodide of potassium which is contained in this 
liquid, and in all these test-papers, is decomposed by 
acids, and hydriodic acid, a compound of iodine and 
hydrogen, is immediately formed. It is only necessary to 
bring this hydriodic acid in contactwith free oxygen; when 
the hydrogen is oxidized, and the iodine is liberated ; so you 
see this so-called “ test” for ozone is perfectly unreliable. 
But to what are the effects due which are produced upon 
the test solution by the air through which the electric 
sparks passed? They are due, as I will show you in the 
next Lecture, to the combustion of nitrogen, which forms 
nitrous acid when electric sparks pass through the atmo¬ 
sphere ; and I think I shall be able to show you that this 
gas produces a very intense colouring effect upon the ozone 
test-papers. 

SOCIETY OF ARTS. 

Wednesday, March 20, 1861. 

Professor H. W. Williamson in the Chair. 

At this meeting Mr. Chakles Tomlinson read a paper 
on The Economic History of Paraffine, a portion of which we 
will extract, as our readers can hardly fail to regard the 
subject as an interesting one. After the usual introductory 
remarks, Mr. Tomlinson said :— 

“ There is scarcely a better known natural product than 
common coal, and yet how marvellous are the properties 
of that familiar substance. Its history, if fairly written, 
would be of the bulkiest; it would take us into many 
sciences, it would draw upon many arts, and when written 
—when all that is known respecting it had been set down 
—the last words of the last page must still be, ‘ To be 
continued.’ 

“ Such must ever be the case when the finite attempts 
to take measure of the Infinite—when the human seeks to 
scan the purposes of the Divine mind in the varied rela¬ 
tions of an individual specimen of any one of the great 
kingdoms of nature. 

“ I trust the Society will not deem these reflections im¬ 
pertinent to my subject, which, though including only one 
of the applications of coal, is indeed so large, that in 
attempting to give anything like a complete and logical 
account of it, I am bewildered with its richness, and the 
multiplicity of details, all so important, and so suggestive, 
that my task of selection would be one of great difficulty, 
were I not guided by a principle which this Society I know 
will appreciate, namely, that of insisting on its techno¬ 
logical, rather than on its scientific bearings. The bota¬ 
nist, the chemist, the geologist, the palaeontologist, have 
abundant information to give us respecting the various 
kinds of coal, bitumen, petroleum, &c. My business is to 
gather together a few details chiefly respecting one sub¬ 
stance that has been associated with coal and other carbona¬ 
ceous bodies, and to point out some of its applications to 
the arts of life. 

“Paraffine, however, is so mixed up with other compounds, 
of carbon and hydrogen that it will not be easy to dis¬ 
entangle it without some reference to them. I must, 
however, be permitted once more to remind the Society 
that my object is industrial, not chemical. Some of the 
most illustrious chemists of this and of other countries 
have been, and are devoting their high powers to the 
solution of questions of great importance and still un¬ 
settled, respecting the products of the different varieties 
of coals and bitumens, so that it would be presumptuous 
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in me, a simple technologist, to pretend to do more than 
invite the attention of the Society to a few practical 
applications of the labours of those distinguished men. 

“ In common with all other branches of industry, the 
distillation of coal has been of slow growth. Sources of 
inflammable gas had long been known to exist in the 
coal districts of this country before the year 1659, when 
Mr. Shirley communicated to the Royal Society of London 
a notice of some experiments on an inflammable gas 
issuing from a well near Wigan, in, Lancashire. Some 
years later Dr. Clayton made some, direct experiments on 
the distillates of coal, but they were not communicated to 
the Royal Society, or indeed made public, until the year 
1739. He says :—‘ First there came over a flegm, then a 
black oil, and then likewise a spirit arose, which I could 
in no wise condense.’ This spirit (as the inflammable 
non-condensible gas was called) excited so much curiosity 
that the black oil was disregarded. Yet Dr. Hales, in 
1726, had published a notice of some experiments on the 
distillation of coal, and had mentioned the condensation 
of a volatile oil in the vessel attached to his still. Dr. 
Watson also noticed the production of oils, when coal is 
heated to redness in close vessels. 

“ This scanty information expressed all that was known 
for many years on the subject of the liquid products of 
the distillation of coal. 

‘‘In 1781, Lord Dundonald obtained a patent for ‘a 
method of extracting or making tar, pitch, essential oils, 
volatile alkali, mineral acids, salts, and cinders from pit- 
coal’—** which coals, being kindled, are enabled by their 
own heat, and without the assistance of any other tire, to 
throw off in distillatioii or vapour, the tar, oil, &c., they 
contain into receivers or condensing vessels,’—‘the art 
depending on the management of the air admitted into 
the kilns, which can only be acquired by experience.’ 

“In 1797, a writer in the Encyclopaedia Britannica refers 
to Lord Dundonald’s process with applause, ‘ He turns to 
a very considerable profit the mines of coals in his and 
other estates, building ovens of a proper construction for 
burning pit-coal into coke, and at the same time collecting 
in separate receptacles the volatile alkali, oil, tar, and 
pitch, which are generally lost by the usual method.’ 
The writer goes on to say, that this method, compared 
with the usual method of coking coal, ‘ affords a very 
remarkable instance of the great losses to mankind, for 
want of carefully attending to every result from great 
processes of art when made on a large scale. These ovens 
iare so contrived as to admit an under supply of air, and 
the coals, after being kindled, decompose themselves by a 
alow but incomplete combustion, which does not destroy 
the ingredients. The residuum left in the oven proves to 
be most excellent cinders or coaks.’ 

“It appears that about this time, M. Faujas de St. Fond 
introduced into France a similar process, from information 
which he had obtained at Lord Dundonald’s works, for¬ 
getting, however, as Frenchmen sometimes do, to acknow¬ 
ledge the source of his information. 

“ The article above referred to states that, ‘ on subjecting 
pit-coal of any kind to distillation in close vessels, it first 
yields phlegm or watery liquor, then an ethereal or volatile 
oil, afterwards a volatile alkali, and lastly a thick and 
greasy oil; but it is remarkable, that by rectifying this 
last oil, a transparent, thin, and light oil of a straw colour 
is produced, which being exposed to the air, becomes black 
like animal oils.’ 

“Mr. Northern, of Leeds, in the Monthly Magazine for 
April, 1805, directed attention to the use of coal gas. He 
says, ‘ I distilled in a retort 50 oz. of picked coal in a red 
heat, which gave 6 oz. of a liquid matter covered with 
oil, more or less fluid, as the heat was increased or 
diminished ; about 26 oz. of cinder remained in the retort; 
the rest came over in the form of air. ... In the 

receiver I found a fluid of an acid taste, with a great 
quantity of oil, and at the bottom a substance resembling 
tar,’ In this, and in Lord Dundonald’s previous process, 
we have the germ or basis of the manufacture of volatile 
oils from coal. The germ, howrever, was destined to remain 
nearly half a century without expanding, and what at last 
gave it vitality was the demand for rapid solvents of 
caoutchouc, which led to the distillation of tar, as a source 
of benzole, when other valuable luminiferous agents were 
found to be present, or separable from the tar. 

“The subject, however, had not altogether remained 
neglected. Substances were obtained from different sources, 
and by different inquirers, in various parts of the world, 
and at length becoming assembled and made known to 
each other, certain relationships were recognised where 
least expected. In 1812, Mr. Le Witte patented an 
apparatus for extracting tar from coal, for the manufacture 
of varnishes, and for protecting surfaces. Il is stated that 
10 per cent, of tar was thus obtained, while the residual 
coke was a valuable marketable product. In 1819, Theo¬ 
dore de Saussure obtained from the asphaltic limestone, 
near Neufchatel, in Switzerland, an oil which he found to 
be identical with that from the petroleum of Amiano. In 
1824, Chervau took out a patent for a method of distilling 
bitumen from the rocks in the Department of Saone-et- 
Loire. The manufacturers stated that they extracted 40 
parts of volatile oils from 100 parts of rock, and they 
recommended their bitumen or naphtha as a fuel for alcohol 
lamps. The year 1829 introduces us to Reiehenbach, the 
proprietor of chemical works in Moravia, whose name 
occupies a high place in connection with our subject. In 
that year, while examining the tar obtained from the dry 
distillation of beech-wood, he discovered paraffine, a wTax- 
like substance, wrhich earned its name from its want of 
affinity for other bodies (parum affinis, or ‘little affinity’) 
for it would neither unite with acids nor alkalies ; it was 
insoluble in water and alcohol, and had no action on 
metals. An oil, which possesses some of these properties, 
has received the name of paraffine oil, and has been ex¬ 
tensively used as a lubricator. Reiehenbach, also, in 
pursuing this inquiry recognised paraffine in the tarry 
matters distilled from other species of wood, and also in the 
tars arising from the distillations of the bitumens, and, at 
a later period, in the tar obtained from coal. He also 
obtained from the tar of wood naphthalin and creosote, 
and also bodies named piccamar and pittacal, which have 
been but imperfectly examined. In 1833 and 1834, he 
distilled coal in close vessels in contact with water, but 
from 220 lbs. of coal he obtained only 9 ounces of volatile 
oil. In 1833, Dr. Bley obtained a small quantity of 
volatile oil, and some ammoniacal products, by distilling 
brown coal. These failures, as they must be called, so far 
as respects coal, arose from misapprehension respecting 
the required temperature, the manipulation of the gas- 
house naturally suggesting a high degree of heat, and 
inquirers did not recur to the earlier methods of trying 
the effects of a comparatively low one. As early, how¬ 
ever, as 1841, improved forms of apparatus for distilling 
coal were introduced by the Count de Hompesch and 
others, and the problem how to obtain liquid products 
instead of permanent gases began to assume a clearer 
form. 

“Hompeseh’s patent is ‘ for improvements in obtaining 
oils and other products from bituminous matters, and in 
purifying and rectifying oils obtained from such matters.* 
These are ‘bituminous schists, shales, or slates, or other 
rocks or minerals containing bitumen or bituminous sub¬ 
stances.’ He describes the oil of schist or clay slate as 
‘ essential oil, intermediary fat oil, and thick oil.’ His 
method of distillation is in a long iron close retort, arched 
on the top, and flat at the bottom, and part of his appa¬ 
ratus is an Archimedean screw, for filling the retort and 
turning out the coke at the other end. 
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“ There were three tubes leading from the retort, one 
at the part farthest from the furnace, another in the 
middle, and another at the end nearest the furnace, and 
Hompesch says that he obtains the three separate oils by 
the gradual increase of the heat, thus effecting distillation 
without decomposition of the substance. His mode of 
rectifying the fat oil, is by distilling it with sulphuric acid, 
and treating it with caustic potash lees, 

“In 1845, M. Du Buisson patented a process for ‘new 
and improved methods for the distillation of bituminous 
schistus, and other bituminous substances, as well as for 
the purification, rectification, and preparation necessary 
for the employment of the productions obtained by such 
distillation for various useful purposes.’ His works were 
at Autun, in France, and one feature in his process is the 
employment of steam. He applies a low red-heat, and 
‘ when the oil begins to be disengaged, steam is introduced 
through the cock into the cast-iron pipes which are now 
heated to redness.’ His object in introducing the steam, 
is to abridge the process of distillation. ‘ The effect,’ he 
says, ‘ of introducing steam at a high temperature, is to 
shorten the time necessary for distillation, six hours 
for every sixteen, which is a very great advantage, and nearly 
double the quantity of oil is produced in a given time.’ 
By the introduction of steam also, ‘ the retort does not 
require to be heated to so high a temperature, which pre¬ 
vents decomposition of the oils, and saves wear and tear of 
the apparatus.’ The practical effect of the steam was 
thus to carry off the vapours of the schist as fast as they 
were formed, and to prevent the retort from being raised 
above red-heat by the external application of the fire. 
The products of the distillation were a liquid bitumen, 
named raw oil of schistus, ammoniacal water, and a car¬ 
bonaceous residuum. From this raw oil of schistus are 
obtained two volatile oils, the first of which may be used 
in lamps with the greatest advantage with a reservoir 
below, and with a double current of air in which the oil 
rises a distance of about five inches by the capillary 
attraction of the wick. The light is described as being 
‘ superior to that of gas, without any unpleasant smell 
or smoke; the said lamps have a glass or chimney, with 
a diaphragm of the same diameter as the wick, and 
placed a little above the top of the burner.’ Another oil 
is also described, capable of being ‘burnt in the said lamps 
without any alteration, by mixing with it a corresponding 
oil obtained from petroleum and other bituminous mineral 
substances.’ In the third place, he gets a fatty mineral oil, 
which he says, ‘ contains paraffine in large quantity. 
It is particularly applicable for lubricating, for 
machinery; ’ and, fourthly, he obtains paraffine * by 
crystallisation from fat and thick oils ; it is thus 
obtained very pure, and requires but little treatment to 
make excellent candles.’ He also gets a black and 
siccative tar. His method of purifying the raw oil is by 
distillation with sulphuric acid, drawing off the super¬ 
natant oil, neutralising the sulphuric acid by means of a 
caustic solution of soda, and by alcohol, the latter carrying 
off a pure red colouring matter. He also distills again, and 
collects the different oils of different densities into sepa¬ 
rate receivers. He has also a method of depriving the first 
refined product of its bad odour by means of sulphuric 
acid, caustic soda, hydrate of protoxide of iron, sulphate 
of iron, and caustic solution of soda, and he cautions 
against putting water upon the oil before the caustic solu¬ 
tion of soda, since the effect w'ouldbe to clog the wick and 
to make the paraffine oil give out a bad smell while burning. 
With respect to the paraffine, he states that ‘it maybe 
separated from the oil merely by pressure, in the same 
manner that stearine is separated from oleine.' The 
paraffine is then melted and filtered on a small quantity of 
animal black in a double funnel, heated by steam or 
boiling water, after which it is fit for making candles. 

(To be continued.) 

NOTICES OP PATENTS. 

Fixing Figments and other Colouring Matters on Textile 
Fabrics and Yarns. J, Ltghtfoot, Accrington. 

The patentee prints on with glue, and, after steaming, 
passes the goods through a salt of mercury or lead. He 
also claims glue as a thickener, and fixing agent for 
murexide colours. According to this patent, colours may 
be fixed by printing with glue and nitrate of lead, and, 
subsequently, passing through ammonia and a salt of 
mercury. Printing on with glue and salts of alkaline 
metals is also claimed. The colours derived from aniline, 
&c., may be fixed, according to the patentee, by means of 
tannin or tanno-gelatine. 

Artificial Fuel. J. H. Johnson, Lincoln’s Inn Fields, 
London. 

The patentee takes coal-dust, peat, &c.j and causes it to 
cohere by mixing it with glutinous paste or size. The 
mixture is then subjected to great pressure in moulds, and 
afterwards dried. It is evident that this method is, in 
every way, vastly inferior to the plan adopted on such an 
immense scale near Swansea, and in other places. We 
allude to mixing the coal-dust with gas-tar previous to 
forming it into blocks. The tar which remains in the 
blocks, when subjected to the high temperature of the 
drying ovens, yields a highly combustible fuel. 

A Liquidor Novel Preparation, to be Applied to Wools. 
W. E. Gedge, Wellington Street South> Strand. 

This patent is for a new fluid for oiling woollen yarns. 
It is, in fact, a fluid soap made by treating colza, olive, 
or other suitable oils with ammonia. As soon as the com¬ 
bination between the oil and the volatile alkali is complete, 
water is added, to render the whole sufficiently fluid to 
enable the fibres of the wool to separate properly. 

Manufacture of Hydrated Oxides and Salts of Iron and Salts 
°f the Fixed Alkalies. T. Richardson, Newcastle- 
011-Tyne, and M. Prentice, Stowmarket. 

The patentees treat the oxides of iron with sulphurous 
acid ; they then expose the solution to the atmosphere, 
by wdiich means they obtain hydrated oxides precipitated, 
and sulphate of iron in solution. By treatment of a solu¬ 
tion of iron obtained as above, with a solution of chloride 
of sodium or potassium they obtain, by double decompo¬ 
sition, sulphate of the alkali and chloride of iron. The 
latter they convert into hydrated oxides by treatment with 
lime, magnesia, baryta, or the carbonates of those earths. 
They thus get a precipitate of the desired hydrate and 
chloride of calcium, &c. in solution. 

Treating Organic and Other Substances Containing Phosphate 
of Lime. T. Richardson, Newcastle-on-Tyne. 

The patentee obtains soluble phosphates by treating 
phosphate of lime with, sulphurous acid. The patent 
includes mixing porous substances with guano previous to 
decomposing by means of acids. 

Substitute for Butter. B. Harden and R. J. Hathaway, 
Leadenhall Street, London. 

The patentees prepare a delicious compound as a sub¬ 
stitute for butter, by mixing eight parts of fat, four of 
butter, and one of oil! The fat being first divested of 
strings or ligatures, is mixed with the butter and oil in a 
cold state, and, if desirable, salt may bo added. Pro¬ 
visional protection only. We submit that this is an 
attempt at patenting a process for a disgusting adultera¬ 
tion of butter. The reason it was not proceeded with was,- 
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probably, that the patentees became aware of the extreme 
want of originality in the ver y nasty idea for which they 
obtained protection. Most cheesemongers of middling 
honesty have been perfectly and practically familiar for 
many years with a mode of manufacturing “ best fresh ” 
from “stale salt” by a process not yery different from the 
above. 

Tanning. W. Clark, Chancery Lane, London. 
The raw hides, prepared as usual, are deprived of hair by 
lime, and then cleaned. The skins are then steeped in a 
solution of an alkaline chromate for a period varying from 
six to twelve hours according to their thickness. They 
are afterwards washed in running water until quite clean. 
The patentee states that, by undergoing this process, the 
greasy matters of the skins undergo a transformation which 
enables the hides to absorb the tanning ingredients with 
greater readiness. 

CORRESPONDENCE. 

Silvering Glass. 

To the Editor of the Chemical News. 

Sir,—Having been for a considerable length of time 
engaged in a series of experiments for the purpose of 
depositing a thin layer of silver on the polished surface of 
a glass speculum, which I have prepared, without success, 
I should feel extremely obliged if any of your corre¬ 
spondents would direct me how to accomplish that object, 
or inform me where I could obtain the requisite informa¬ 
tion. 

I have tried Drayton’s method of silvering mirrors, 
viz. :— 

N05 AgO 
HO . . 
NH4 O . 
C4H603 . 

Two parts 
Three parts / -r> . 
One part I By welSht- 
Three parts 

reduced by grape-sugar, or oil of cloves; but the result 
was always a mottled surface of black matter and silver. 

Another method was to dissolve gun-cotton in caustic 
potass, and drop into the solution crystallised nitrate of 
silver; redissolve by means of ammonia, and heat the 
mixture while on the surface of the glass. This produced 
a whiter metal, but the black residue spoiled the surface 
as before. 

I have alsa tried a number of experiments with the 
silver salt dissolved in saccharic acid, glycerine, &c., but 
always without a satisfactory result.—I am, &c. 

J. J. W. 

The Adulteration of Food. 

To the Editor of the Chemical News. 

Sir,—I will once more trouble you with a few lines in 
reply to the more prominent points of “ Verax’s ” letter 
on the above subject, published in No. 68 of the Chemical 

News, promising, however, that it is the last time I can 
accord any notice to critical communications where a mere 
nom de plume appears in place of a genuine signature ; for, 
as another of your correspondents very truly wrote,— 
“ truthful statements need no fictitious names.” 

I differ with “ Yer ax ” entirely as to the value of 
anonymous communications, for the general reader, at all 
events, will always look to the signature appended to any 
assertions, before he decides upon what amount of 
credence may be attached to the same. I cannot, either, 
permit another dictional point to pass without comment. 
“Verax” constantly associates himself and his opinions 
with those of the public at large, instead of bringing them 
forward in a simple, straightforward manner for whatever 

they may be worth as his own well-founded convictions. 
It is not a little remarkable that of the large number of 
communications upon the adulteration question I have 
received within the last two months, not one has been in 
accordance with the notions of your correspondent. 

If “Verax” chooses to pervert very obvious and 
common-sense statements to his own mysterious purposes, 
I will not be answerable for any deductions from my 
writings thus peculiarly contorted ; as the fairest way of 
replying to his remarks on colouring matters, I will quote 
from my own paper (Chemical News, No. 62, page 94):— 

“ In the second table accompanying this paper, I have 
condensed some general information relating to the chief 
colouring matters used for purposes of (what might be 
called) ornamental adulteration, amounting to upwards 
of sixty in number, of which twelve or thirteen are 
active and powerful poisons—a like number are harmless, 
except in special cases of disease or morbid debility,— 
while the remainder are either more or less injurious to 
health, or we know too little about their effects upon the 
animal economy to venture a decided opinion either way.” 

I think it hardly possible to imagine a more definite or 
explicit statement than the preceding ; and I cannot con¬ 
ceive what observation of mine can be considered to imply 
that I “regard all colours and essences employed to please 
the eye or taste, as poisonous.” 

With regard to the adulteration of bread, I may inform 
“Verax” that, as might have been supposed, my results 
are not founded upon the examination of samples from any 
one district, or class of vendor, or consisting of any parti¬ 
cular quality ; had it been otherwise, those results would 
never have been published by myself. 

I have seldom heard a more useless query than that of 
“Verax,” who requires to know the “ average amount ” 
of alum “found in a quartern? ” and I will candidly own 
my utter inability to reply to the interrogation. As well 
might one inquire what is the average force or direction of 
the wind on the entire surface of the globe all the year 
round ! Where the extremes vary so greatly, an arith¬ 
metical mean might of course be arrived at; but would 
such be of the smallest practical account ? 

I have found as little as nineteen grains of alum to the 
“quartern loaf”—i.e., real “quartern” loaf, weighing 
4lbs., not the theoretical loaf, which is constantly several 
ounces short—and as much as 182 grains ; and, of course, 
between these terminal points, every imaginable propor¬ 
tion. Perhaps, as a very rough average for the district of 
Bays water, in the winter of 1859-60, I may give 72 grains 
of alum to 4lbs. of bread as a general proportion, and for 
St. Giles’s 108 grains to the quartern. 

If “Verax” ever possesses any samples of “bread 
made from pure wheat,” characterized either by “ brittle¬ 
ness of structure,” or “ crumbly texture,” or any other 
bread samples without either of these properties, but con¬ 
taining respectively rice and potatoes in any quantity, 
perhaps he will be good enough to send me portions of the 
same ; for, as a humble worker in the cause of science and 
truth, I am pleased to have the opportunity of investigating 
anything unusual. 

I have throughout taken the word “ adulteration” in 
its popular sense rather than in its more restricted meaning, 
as, for general purposes, I consider the former plan the 
most convenient, and one appealing best to the public mind. 

At a future day the objections of “ Verax,” and others 
of a more important bearing, will probably be answered at 
length ; now, however, I am content to reserve the discus¬ 
sion for a time, as I think a lengthened discourse on the 
special points brought forward would be wholly unin¬ 
teresting to your readers. In reply to various other 
questions of “Verax,” I must simply refer him to my 
paper and the tables relating thereto, in the hope that he 
will peruse the same a little more carefully than he seems 
to have done hitherto. 

Analytical points I must altogether decline to discuss 
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with unknown critics, in accordance with my usual custom. 
In the present instance I retain the-views formerly expressed 
by me. 

With regard to the last point I deem it necessary to 
notice ; I may inform “ Yerax” that I referred to various 
manufacturers, importers, and others, including among 
them Messrs. Huntley and Palmer, Messrs. Phillips, 
Messrs. Crosse and H lack well, &c., in ,my paper, for the 
reasons given therein, as I have examined the food products 
vended by these and various other firms in many ways for 
a long time past, and entirely without their knowledge. 
Only within the last few months have I had any direct 
communication with the parties in question for the purpose 
<©f acquiring certain information of a technical or statis¬ 
tical kind. Still, whatever assertion relating to his own 
works I may accept from a manufacturer—if borne out by 
tny own researches—I should never dream of believing 
him if Jbe told me that certain adulterations I had frequently 
detected were never used in his trade and city. Why, it 
is not so long ago that ** one of the largest bakers *’ in 
London assured me that alum was ‘‘seldom, if ever, used 
now,” while he wTas using it himself in the proportion of 
.about 3 5 grains to the quartern ” 1 

The quotations of Dr. Odling’s .64 samples from one 
district, which were said to contain no alum, must be taken 
for whatever they may happen to be worth. As some¬ 
thing per contra, I may refer to Dr. Normandy’s speech 
at the Society of Arts,;1 when he observed that he had 
found alum in every one of a series of 500 samples of 
bread he had examined not very long ago. 

Thus much insupportof theyiews “Yerax” “conceives 
to be mistaken ” ones, but which I hold are those of the 
great bulk of the public at large, however crudely and 
imperfectly they have been enunciated by me. 

I am, &c. Wentworth E. Scott. 
Layswater, London, W. 

Chemical Notices from Foreign Sources. 

I. MINERAL CHEMISTRY. 

Some Conipounils of Acid,—Gentele 
describes several of these (Journal fur pract. Chemie, 
Bd. lxxxi. s. 411). Molybdate of Soda and Alumina, 
Al2 03 + 3NaO + 12.M0O3 + 22HO,is formed whenasolution 
of potash-alum is precipitated by an excess of molybdate 
of soda,, and the precipitate is dissolved in hydrochloric 
acid. This double salt crystallises in needles, which, when 
dried oyer sulphuric acid, lose 7-9 per cent, of wrater, and 
when heated to redness, lose 16*5. It contains alumina 
4*:2-5> molybdic acid 71*63, and soda 7*51 in a hundred. 

Molybdate of Alumina 5 A1203 + 2M0O3 + 33HO is pre¬ 
cipitated when molybdate of soda is dropped into a solu¬ 
tion of alum. When dried in the air it forms a white horny 
mass, which contains 3*42 of water. The ignited precipi¬ 
tate is composed of A1203 65-24 and Mo03 34-76. After 
ignition the precipitate is only partially soluble in hydro¬ 
chloric acid, and from a solution of the unignited ammonia 
only precipitates one-third of tire alumina. When the 
unignited precipitate is dissolved in hydrochloric acid, and 
an excess of ammonia is added, the precipitate which is 
produced slowly dissolves again, which makes it probable 
that a soluble basic molybdate of alumina and ammonia 
exists. 

Molybdate of Iron.—An excess of neutral molybdate of 
ammonia dropped into a solution of sulphate o*f iron, or 
potash, or ammonia-iron-alum, produces at first a cloudi¬ 
ness ; but a precipitate falls on standing, and continues to 
increase for some time. It is of a pale lemon yellow colour, 
which on ignition turns green, and again yellow. It fuses 
at a great heat, molybdic acid escaping, and a greenish 
glass remaining behind. The precipitates formed with the 

1 Not reported quite eoirectly in the Journal of the Society and in 
these pages. 

above iron compounds contained from 14-7 to 21-01 
of iron oxide, and gave approximately the formulae 
Ee203 4M0O3; Ee203 5M0O3; Fe203 7M0O3. When a 
solution of either of the above-mentioned iron compounds 
is dropped into the solution of molybdate of ammonia, the 
latter remaining in excess, a thick gelatinous precipitate is 
formed. The solutions must be very dilute, or a stiff 
jelly will be formed, which it will be difficult to wash free 
from the molybdate of ammonia. The moist jelly shrinks 
so much in drying, that r .quart when dried weighs 
scarcely 500 milligrammes, and then forms a yellow, horny, 
half-transparent mass. The analysis of one specimen gave 
.26-32, and another 2.5-37 per cent, of oxide, and 73-60, and 
74-61 of molybdic acid. 

Molybdate of Chrome Oxide.—A solution of molybdate of 
soda added by degrees to potash-chrome-alum produces at 
first no change,; but, after a time, a cloudiness appears, 
which goes again on shaking. It is only after adding a 
quantity of the molybdate that the cloudiness is permanent 
and a precipitate falls. If all the .chrome-oxide is not 
thrown down from the solution, the new compound, wThen 
dried, is of a clear malachite green colour. It has the 
composition Cr2034- 3M0Q3 4 7HO.. When an excess of 
the molybdate of soda is added, the precipitate is of a 
darker colour, and has the composition Cr203 + 2M0O3 
+ 8HO. Another compound 3Cr.jO3MoO3-f4.HQ is pro¬ 
duced when a large excess of molybdate of soda and 
ammonia are added to the chrome alum at the same time. 

Molybdate of Copper is precipitated when neutral molyb¬ 
date of soda is added in excess to sulphate of copper. The 
precipitate is of a very pale green colour, and at first 
appears floccplent, but after washing it has a crystalline 
appearance. It has the composition 4CUO, 3M0O3 +4HO. 
The author also describes some ammoniacal molybdates of 
cqpper. 

On Denzile*—Zinin has before shown (see Gmelirds 
Hand-book, Yol. xii., pp. 174—184), that when benzoin is 
heated with chlorine or nitric acid, it loses hydrogen, and 
is converted into benzile. 'He now shows (Bulletin de St. 
Petersb. Tome iii. p. 68) how the benzile may be recon¬ 
verted into benzoin without producing any by-products. 
Benzile is tolerably soluble in strong acetic acid, and the 
change is effected in this solution by means of metallic 
iron. The author dissolves one part of benzile in six 
parts acetic acid, sp. gr. 1*065, adds from one to two parts 
of iron, and boils until the fluid becomes a mass of slender 
white needles of benzoin, he then pours the pappy mass 
from the deposit of iron, after cooling, washes with water, 
and then re-crystallises from alcohol. In this way he 
obtains perfectly pure benzoin. It can also be obtained 
by acting on an alcoholic solution of benzile with zinc, and 
hydrochloric acid. On treating benzile with pentachloride 
of phosphorus, the author found that no hydrogen was 
displaced; but a new body which he calls chloro-benzyl, 
•was formed C28H10O4 + P Cl5 =* C28H10O2Cl2 + P C1302, 

Chloro-Benzyl (we adopt in this instance the author’s 
orthography of the final syllable, to distinguish this 
body from Cahour’s chloro-benzile) is very soluble 
in ether, and crystallises from the etherial solution, when 
eyaporated at the ordinary temperature in large, colourless, 
transparent crystals two or three lines in thickness, but 
usually is obtained in short four or six-sided prisms, It 
is also soluble in alcohol. It melts under water or alcohol 
at 710, and remains fluid after it has sunk to the ordinary 
temperature. It is decomposed by distillation, yielding a 
fluid, which among other things, contains some unaltered 
chloro-henzyl, The elementary anal) sis of ehloro-benzyl 
led to the formula C28H10O2Cl2, Chloro-benzyl dissolves 
in strong nitric acid with the evolution of red vapours, 
and when the solution is mixed with water, pure benzile 
is precipitated. The reaction which takes place is 
explained by the following equation ;— C-28^10^2^^2 + 
HN06 = CofjHioC^ + NHOQ4 Cl2. The action of caustio 
alkali on chloro-benzyl is remarkable. If hot alcoholic 
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solutions of both bodies are mixed together and allowed 
to cool, benzoate of potash crystallises out; but if the 
solutions are mixed with water, an oily body separates, 
which has all the properties of bitter almond oil. Aqueous 
ammonia has no action on chloro-benzyl; the reactions of 
alcoholic ammonia are very complex, and offer con¬ 
siderable difficulties. 

HI. ANALYTICAL CHEMISTRY. 

Test for Crape Sugar.—Mulder gives the following 
(Scheik. Onderz. Deel iii. p. 25) as the best way of using 
his test for the discovery of grape sugar :—A little of the 
sulphate of indigo solution is placed in a test tube, the 
fluid to be tested is added, and the mixture is boiled. A 
solution of carbonate of potash or soda is then added until 
the liquid is alkaline. If grape sugar is present the 
mixture is decolorised, if not it remains blue. 

MISCELLANEOUS. 

Oxide of Chromium, when reduced to fine powder 
is one of the best reducing and polishing substances for 
metals known, and which we think is even superior to the 
finest emery for polishing steel. The best iridium-pointed 
gold pens become useless when used for writing signatures 
for a few hours over the green chrome ink that is printed 
on bank bills.—Mining Chronicle. 

International Exhibition of 1863.—The follow¬ 
ing is the classification intended to be adopted by her 
Majesty’s Commissioners for the Great Exhibition of 
1862 :—•Section I. Raw Materials.—Mining, Quarrying, 
Metallurgy, and Mineral Products ; Chemical Substances 
and Products, and Pharmaceutical Processes ; Substances 
used for Food, including Wines ; Animal and Vegetable 
Substances used in Manufactures. SectionII. Machinery 
and Engineering.—Railway plant, including Locomotive 
Engines and Carriages ; Carriages not connected with 
rail or tram-roads, Manufacturing Machines, and Tools; 
Machinery in general, as applied to industry ; Agricultural 
and Horticultural Machines and Implements, Civil 
Engineering, Architectural and Building Contrivances ; 
Military Engineering, Armour, and Accoutrements, 
Ordnance and Small Arms ; Naval Architecture and 
Ships’ Tackle ; Philosophical Instruments, and Processes 
depending on their use ; Photography, and Photographic 
Apparatus ; Horological Instruments ; Musical Instru¬ 
ments ; Surgical Instruments and Appliances. Section III. 
Manufactures. — Cotton ; Flax and Hemp ; Silk and 
Velvet; Woollen and Worsted, including Mixed Fabrics 
generally, Carpets ; Woven, Spun, Felted, and Lace 
Fabrics, when shown as specimens of Printing or 
Dyeing ; Tapestry, Lace, and Embroidery; Skins, Furs, 
Feathers, and Hair; Leather, including Saddlery and 
Harness ; Articles of Clothing ; Paper, Stationery, 
Printing, and Bookbinding; Educational Works and 
Appliances ; Furniture and JJpholstery, including Paper- 
hangings and Papier Mache ; Iron and General Hardware, 
Steel, and Cutlery ; Works in Precious Metals and their 
imitations ; Jewellery ; Glass ; Pottery ; Manufactures not 
included in previous Classes. Section IV. Fine Arts 
(Modern).—Architecture; Paintings in Oil and Water 
Colours and Drawings ; Sculpture, Models, Die-sinking, 
and Intaglios ; Etchings and Engravings. In the Exhibi¬ 
tion of 1851 there were only 35 Classes. In the proposed 
one, therefore, there are five additional. 

Hew Colour—Indian Bed.—Painters use very few 
colours of an organic nature. Those which they employ 
are usully in the state of lake, which are a combination 
of the colouring principle, with a metallic oxide. For some 
time past I have been occupied with chemical researches 

on the colouring principles of organic origin, and have 
obtained one from sandal wood, which, by its beauty and 
its brightness, is nearly equal to carmine, and is of great 
interest to painters. This principle is a pure red solid, 
melts a little below 2120, and is afterward decomposed. 
It is insoluble in water and fixed oils, but very soluble in 
alcohol, ether, acetic acid and volatile oils. Dry chlorine 
has no action on it; wet chlorine destroys it. All acids— 
except nitric, chromic, and others which are rich in oxygen. 
—have no action on it. Hydrosulphuric acid, which of 
all the gases is the most redoubtable test for such colours, 
has no action upon it ; neither have light and air. 
Painters have found it to be a very solid colour. It was 
used to paint the carriages of the Emperor Napoleon about 
nine years ago, and the color is still as bright as when it 
was put on. Its preparation is easy, as follows :—Take 
the sandal wood in powder, and exhaust it completely by 
alcohol. In the alcoholic solution thus obtained* pour 
hydrated oxide of lead in excess. Collect the precipitate 
on a filter. Now, wash the precipitate with alcohol and 
dry it; dissolve it in acetic acid, and to this acetic solution 
add an excess of water. The colouring matter which is in¬ 
soluble in water is precipitated, and the acetate of lead 
stays in the solution; and it may be used to make new 
oxide of lead. Now, wash the precipitate well and dry it 
at a low temperature. Researches on this colour—too long 
to relate here—have shown me that this colour is a peculiar 
principle, and is pure santalin. Its cost will be about 4s. 
a pound. I intend to make a new compound for dyers 
and calico-printers, extracted from santalin, capable of 
dissolving in water—a thing which has never been done 
before.—Professor H. Dussauce. 

ANSWERS TO CORRESPONDENTS. 

Numerous applications having been made for Monthly 
Parts of the Chemical News, we have determined 
upon issuing a Part with the Magazines each Month, 
strongly sewn in a wrapper. The price of each Part 
will be Is. 5d., post free Is. 7d. ; or when consisting 
of five numbers, Is. 9d. and Is. lid. Part III. of the 
present Volume is now ready. 

*** All Editorial Communications are to be addressed to Mr. Crookes, 
and Advertisements and Business Communications to the Publishers, 
Griffin, Bohn & Co., at the Office, 10, Stationers* Hall Court, 
London, E.C. 

Vol. II. of the Chemical News, containing a copious Index, is now 
ready, price 1 is., by post, 12s. 8d., handsomely bound in cloth, gold 
lettered. The cases for binding may be obtained at our Office, price 
is. 6d. Subscribers may have their copies bound for zs. if sent to 
our Office, or, if accompanied by a cloth case, for 6d. A few copies of 
Vol. I. can still be had, price 10s. 6d., by post ns. 2d. Vol. III. com¬ 
menced on January 5, 1861, and will be complete in 2,6 numbers. 

J. Lym.—We regret that we cannot assist you. 

F.G.S.—1. We believe not. 2. The report was published and may 
be obtained on application to a bookseller. 3.. Not to our knowledge. 

A.B.C.—The value of commercial may be estimated near enough 
for piactical purposes by distilling a known quantity, apd collecting 
apart all that comes over below 2120 F. To, estimate it with accuracy 
it would have to be Repeatedly submitted to’fractional distillation, 
which is a most tedious operation. 

J.M. W.—Snowdon diamonds are transparent crystals of quartz. 
The cubical crystals you speak of as occurring in the trap rocks are 
most likely iron pyrites; if so, they will be of a goldeu colour, and 
very brittle. 

Manufacture of Varnish.—A correspondent asks if Gum Copal or 
Gum Anime is first melted and run into water according to Mr. P. F. 
Tingrey’s method, and then again melted and mixed with boiling 
Linseed Oil to make a copal varnish ? Or can the Gum Copal and Gum 
Anime be melted in a gum-pot, and mixed direct with boiling Linseed 
Oil, according to Mr. J. W. Neil, who obtained the Gold Isis Medal of 
the Society of Arts in 1832? And is there a flux that can be used 
with the gum resins so as to render those gums more easy to mix with 
Linseed ? 
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SCIENTIFIC AND ANALYTICAL 
CHEMISTRY. 

On the Substitution of Electro-Negative Bodies ( Chlorine> 
Bromine, Iodine, Cyanogen, Sulphur, fyc.) for the 
Metals in Oxygenised Salts : Production of a New 
Class of Salts in which the Electro-Negative Bodies 
replace the Basic Hydrogen, by M. P. Schutzen- 

BERGER. 

The idea struck me that by making certain compounds, 
such as the protochlorides of iodine, bromine, or sulphur, 
iodide of cyanogen, &c., react on oxygenised salts, I should 
succeed in substituting the radical bromine, iodine, 
sulphur, or cyanogen (which, in these compounds, is 
electro-positive) for the metal of the salt by simple 
double decomposition, which may he represented by 
easily generalised special equations :— 

C4H3Na04 + ClI = ClNa+C4H3I04 
V-Y-' V Y-^ 

Acetate of soda. Acetate of iodine. 

C4H3Ag04 + ICy = IAg + C4H3Cy04 
V-Y-'' V —Y-' 

Acetate of silver. Acetate of cyanogen. 

In these analogous products, the first of which is isomeric 
with iodacetic acid, the iodine, instead of being substi¬ 
tuted for the equivalent of hydrogen of the radical 
acetyle takes the place of the basic hydrogen. 

It is easy to foresee that bodies of this class, if they 
can exist, should he characterised by quite special 
properties, and, above all, great instability. Experiment 
has not failed to verify my surmises, and if I have not 
yet had time to give to my reactions the desirable degree 
of generality, I have carefully studied them on a number 
of compounds sufficient to enable me to predict with 
certainty that it is possible to prepare the oxygenised 
salts of chlorine, bromine, iodine, cyanogen, &c., in the 
same manner as salts of potassium, lead, mercury, &c. 
are obtained. 

Here is a condensation of the facts on which I support 
these general conclusions,—facts described in detail in 
the account sent to the Academy:— 

Anhydrous acetic and hvpochlorous acids united at 
a very low temperature, in the proportions of C4H303 to 
CIO, mix together and turn red. In a quarter of an 
hour the mixture decolorises spontaneously without any 
other apparent reaction, and without altering in weight. 
An excess of hypochlorous acid imparts a fixed red tint 
to it, which disappears when this excess is removed by 
gentle heat (300). 

The analysis of this liquid gives numbers corresponding 
to the formula, 

C4II3C104, or C4H303C10, 

which is that of monochloracetic acid; but the charac¬ 
teristics of these products do not allow of its being 
confounded with the latter. By its mode of formation 
and properties, I consider it an acetate of chlorine. 

Acetate of chlorine is a liquid, colourless, or of a faint, 
pale yellow. It dissolves immediately, and in any pro¬ 
portion, in water, and turns into a mixture of hydrated 
acetic and hypochlorous acids, 

C4H3C104 + 2HO = C10.II0 + C4H303 HO. 

Towards ioo° C. it detonates violently, and yields 
chlorine, oxygen, and anhydrous acetic acid, 

C4H3C104 = O + C1+ C4H303. 

It may be preserved in ice and darkness without under¬ 
going any alteration; hut at the ordinary temperature 
and in the sun it decomposes, little by little, and the 
bottle-stoppers are forced out violently. It can he dis¬ 
tilled in vacuo at a low temperature. 

Mercury attacks it when cold with a rustling noise. It 
disengages much chlorine, and forms acetate of mercury 
and a little calomel,— 

C4H3C104 + Hg = Cl + C4H3Hg04. 

Here we have the singular phenomenon of the displace¬ 
ment of chlorine by a metal. 

Zinc attacks it very slowly, and produces a mixture of 
acetate and chloride of zinc,— 

C4H3C104 + 2Zn = C4H3Zn04 + CIZn. 

Iodine instantly dissolves in it, decolorising itself and 
disengaging chlorine, without producing chloride of 
iodine. It forms solid, white, crystalline acetate of 
iodine, isomeric with iodacetic acid, hut the charac¬ 
teristics of which are entirely different to those of the 
latter acid,— 

C4H3C104 + I = C4H3I04 + C1. 

Acetate of iodine decomposes by heat above ioo° C., 
almost always with an explosion, according to the 
equation,— 

2(C4H3I04) = I2 + CoO. + CfLfC^O, 

Acetate of methyle. 

Water destroys it immediately, according to the equa¬ 
tion,— 

io(C4H3I04) + 10HO = I8 + 2l05+ ioC4H404. 

Absolute alcohol also decomposes it when cold, 
according to the equation,— 

io(C4H3I04) + 5 {cfj^°} = I8 + *10, + 5c4h4o4 + 

5[C4Hs(C4Hs)04] 
' Y-' 

Acetate of ethyle. 

which corresponds to the preceding one. 
In mixing equal equivalents of protochloride of iodine 

and dry acetate of soda, the mass becomes slightly heated, 
the strong odour of the chloride of iodine almost entirely 
disappears, and a mixture of marine salt and acetate of 
iodine is obtained. This mixture, from which it is 
impossible to separate the acetate of iodine, presents, in 
fact, under the influence of heat, water, and absolute 
alcohol, all the reactions formulated above. If there is 



226 Observations on Mare Elements in Common Substances. 31,S&T8* 

an excess of chloride of iodine, a secondary reaction 
takes place, represented by 

C4H3Na04 + 2CII = I2 + CINa + C204 + C2H3C1. 
V _^_X 

Chloride of methylo. 

The action of chloride of iodine on butyrate of soda 
is exactly parallel, and can be explained by a similar 
equation,— 

C8H7Na04 + ClI = C8H7I04 + ClNa, 

C8H7Na04 + 2CII = I2 + C204 + CINa + C6H,C1, 
V --V-y 

Chloride of trytile. 

2(C8H7I04) heated = C204 + I2 +C8H7(CeH7)04, 

Butyrate of trytile. 

io(C8H7I04) + 5 | jjq ^ = Is + 2l05 + 5C8H804+ 

5[C8H7(C4H5)Q4] 

Butyrate of etliyle. 

"When cold, bromine dissolves in acetate of chlorine* 
the chlorine being disengaged little by little; the 
mixture, at first red, becomes at last perfectly colourless,— 

C4H3C104 + Br = Cl + C4IT3Br04. 

The product thus obtained is liquid, and, after some 
time (one or two hours), decomposes spontaneously, with 
an explosion. Iodine dissolves in it, freeing the bromine 
and forming solid acetate of iodine. 

Sulphur dissolves with a rustling noise in acetate of 
chlorine, disengaging chlorine, but it is separated from 
sulphurous acid, and anhydrous acetic acid and sulphur 
remain,— 

2C4H3C1204 + S2 = 2C4H303 + S02 + S + Cl2. 

According to this, acetate of sulphur appears less stable 
than the other negative acetates; in fact, by the action 
of chloride of sulphur (CIS) on dry acetate of soda, we 
obtain immediately, by cooling, the following reaction :— 

2(C4H3Na04) + 2CIS = 2C4H303 + S02 + S + 2ClNa, 

which, being so pure, could be utilised with advantage 
for the preparation of anhydrous acetic acid. 

Benzoate of soda and chloride of iodine heat slightly 
when mixed ; the odour of the chloride of iodine disap¬ 
pears. If heated further it disengages much carbonic 
acid; iodine distills, and a liquid insoluble in wrater and 
potash, which can be separated by fractional distillation. 

1. Into a colourless iodised liquid, boiling at 2000 C., 
the composition of which, according to the analysis 
already made, appears to be that of iodide of phenvle 
(C12H,I). 

2. Into a solid body very like naphthaline. According 
to this the first production of benzoate of iodine takes 
place probably according to the equation,— 

C14H5Na04+ C1I - ClNa+ C14H5I04, 

and it remains for me to study more closely its products 
of decomposition. I shall endeavour equally to produce 
benzoate of chlorine, and with this pure benzoate of 
iodine. 

By slightly heating a mixture of equal equivalents of 
acetate of silver and iodide of cyanogen, the mass melts, 
producing iodide of silver, disengaging nothing ; but, 
by raising the temperature, the product decomposes, often 
with an explosion. These facts, of which a more detailed 
account will be given in another paper, are easily intel¬ 
ligible, by admitting the production of acetate of 
cyanogen,— 

C4H3Ag04 + ICy = IAg+C4H3Cy04, 

which would be decomposed at a higher temperature. 

Anhydrous sulphuric acid absorbs anhydrous hypo- 
clilorous acid, yielding a stable, dark-red liquid;' the 
excess of anhydrous acid can be separated from it by 
distillation without its disengaging the faintest trace of 
chlorine; but at a higher temperature sulphate of 
chlorine decomposes energetically. 

These facts, I think, suffice to support my ideas, but I 
own that my task is far from being accomplished. The 
complete Memoir contains, moreover, some new researches 
on protochloride of iodine, which, for want of space, it 
is impossible to reproduce here.— Comptes-Rendus, 
vol. lii. 

Observations on the Presence of Certain Elements, 
ordinarily very rare, in Common Substances, by M. TI. 
Sainte-Claire Deville. 

I HAVE previously shown that vanadium is found in those 
aluminious matters so abundant in nature, and the 
researches of M. Beauvallet and M. Terreil have proved 
that the commonest clay contains this hitherto rare 
metal. The method I have employed for the demonstra¬ 
tion of this unexpected fact has enabled me to detect in 
certain relatively abundant minerals the existence of 
several substances rarely found in mineral formations. 
I will now detail successively certain substances which I 
have studied from this point of view. 

l. Rutile.—The rutile of Saint Yrieix, which is now 
found ordinarily in commerce, has a very curious com¬ 
position, which I am about to indicate whilst exhibiting 
the analytical method which I have applied to it, for the 
purpose of resolving the special problem I have im¬ 
posed on myself. Heat pulverised rutile, with three or 
four times its weight of hydrate of potash mixed with 
a little nitre. This should be effected at a red heat, 
and, when large quantities are operated upon, in an iron 
vessel. 

Treat the cooled pulverised mass with water, when 
there remains insoluble pertitanate of potash, oxide 
of iron, and silico-aluminate of potash, &c. A dark 
green alkaline solution is also obtained, from which 
the colouring principle (manganese) can be separated by 
a few drops of alcohol. The liquid, filtered and treated 
with excess of sulphuretted hydrogen, assumes a beautiful 
red purple. A little titanic acid, and sometimes coloured 
sulphides, are precipitated. Filter the liquid, and 
exactly saturate it with hydrochloric acid ; heat slightly, 
and when all the sulphuretted hydrogen has disappeared 
a heavy brown powder is separated on filtering, which 
roast in a platinum vessel. A fusible and deeply- 
coloured substance is then obtained, and a crystalline 
white sublimate. 

The fusible matter is vanadic acid, recognisable by all 
its most marked characteristics: coloration of phos¬ 
phorus-salt, green in the reducing flame, and yellow in 
the oxidising flame, then by nitre into a red-orange; 
easy formation of a deep yellow chloride, which is pro¬ 
duced with disengagement of chlorine in contact with 
hydrochloric acid, and which assumes an azure blue 
tint, when the excess of hydrochloric acid is driven off. 
The volatile matter is molybdic acid, which in the 
reducing flame colours phosphorus salt blue-black, and 
with phosphoric acid and ammonia yields an insoluble 
yellow phospho-molybdate, &c. 

100 grammes of rutile yields by this method 1*030 
gramme of roasted sulphides, or else a mixture of acid, 
having the following composition:— 



On the Saccharine Matter Contained in Acid Fruits. 227 

Grammes. 
Titanic and stannic acid, with platinum 

from the vessels .... 0-211 
Yanadic acid.0-323 
Molybdic acid.0-486 

1*020 

It will be perceived that rutile is a substance from 
which vanadium may be extracted with great advantage. 

a. Cerite of Batnas.—When 100 grammes of cerite 
are treated with potash and sulphuretted hydrogen in 
excess, by the process just described, we obtain by the 
precipitation of a sulpho-salt by means of hydrochloric 
acid and roasting in close vessels at a low temperature, 
an acid mixture of the following composition :—• 

Grammes. 

Acid ....... 0-050 
Acid and traces of vanadium . . 0-510 

0-560 

This proportion of telluric acid is furnished by the 
100 grammes of cerite. For the cerite I am indebted to 
M. Bahr, the learned Professor of Chemistry in the 
Stockholm Mining School, who had the kindness to send 
me considerable quantities. It is with these valuable 
materials that M. Damourand myself have prepared the 
elements for a work, now in course of execution, on the 
metals so numerous and so difficult to separate, discovered 
by the illustrious Danish chemist, M. Mosander. 

3. Wolfram.—I have ascertained the presence of 
small quantities of tantalic acid in the Wolfram of St. 
Leonard, but in such small proportion that I should not 
have mentioned it here if this fact did not confirm the 
discovery of M. Damour of tantalic acid in the Wolfram 
of Chanteloubc in the Limousin. 

4. Cryolite.—In cryolite, also, I have found very 
small quantities of a substance possessing all the 
characteristics of hyponiobic acid. I have, however, 
not obtained sufficient to examine it in all its reactions. 
But my opinion on this subject is corroborated by the 
fact that niobite has been discovered in Greenland 
cryolite. I have sent a beautiful specimen of the mineral, 
found in large fragments, to the JEcole des Mines.— 
Annales de Chimie et de Physique. 

On the Saccharine Matter contained in Acid Fruits : 
its Origin, Nature, and Transformations, by H. 
Buignet. 

The following is a resume of a long paper on this 
subject which appears in the February and March 
Numbers of the Annales de Chimie et de Physique :— 

From the experiments performed during my investi¬ 
gations, the following conclusions maybe drawn touching 
the nature, origin, and transformations of saccharine 
matter in fruits :—• 

1. The sugar which forms originally in acid fruits is 
cane sugar, Ci2HnOn, and in its properties and rotatory 
power is identical with that obtained from the cane or 
beetroot. 

2. During the maturation of fruits this sugar undergoes 
a peculiar influence, and is gradually converted into 
inverted sugar, C12Hl2012, identical in its qualities and 
rotatory power with that obtained by the action of acids 
or glucose ferment on cane sugar. 

3. If, when the fruit is perfectly mature, we examine 
the saccharine matter, we shall find it differently consti¬ 

tuted in various fruits. Sometimes it is composed of 
pure and simple inverted sugar, as in the grape, 
gooseberry, and fig; sometimes it contains a mingling, 
in various proportions, of cane sugar and inverted sugar, 
as is the case with the pineapple,' apricot, peach, 
plum, &c. 

4. The cause of this variety is not, as we may well 
believe, the acidity of the fruits. Experience shows that 
organic acids, by reason of their relative proportion, 
their diluted state, and the feeble temperature in which 
they act, have little power to change the cane sugar 
with which they are associated. Moreover, there is no 
connection between the acidity of fruits and the changes 
exhibited in their saccharine matters. In the lemon, 
which is excessively acid, more than a quarter of its 
saccharine matter exists in the state of cane sugar: 
whilst in the fig, which has scarcely any acidity, the 
whole consists of inverted sugar. In the apricot, peach, 
and Mirabelle plum there is about 70 per cent, of cane 
sugar; while no trace of it is found in the grape and 
cherry, which, upon analysis, are found to contain a 
much smaller proportion of acid. 

5. The differences presented in the relative propor¬ 
tions of the two sugars seem to be due to a nitrogenised 
matter, acting as a glucose ferment, analogous to that 
recently extracted by M. Berthelot from brewers’ yeast. 
By treating crushed gooseberry seeds with cold water, a 
liquid is obtained which, when cold, changes to inverted 
sugar the cane sugar contained in the juice of the fruit. 

6. The comparative influence of the acid and ferment 
is exemplified by two parallel experiments made on the 
juice of the same fruit,—one in which the ferment is 
precipitated by alcohol; the other in which the acid is 
neutralised by carbonate of lime. In the first case, the 
sugar remains a very long time without sensible modifi¬ 
cation. In the second, on the contrary, it is completely 
transformed, even in twenty-four hours. The same 
result is obtained by experiments made on the fruit of 
the banana. No trace of free acid is to be found in its 
juice, examined at any period of its vegetation, and yet, 
if artificially ripened, about two-thirds of the saccharine 
'matter is in the state of inverted sugar. 

7. There is an affinity so close between cane and 
inverted sugar that it is with difficulty that they can be 
separated. Thus, cane sugar loses its crystallising pro¬ 
perty when associated with even a very small proportion 
of inverted sugar. Further, it is thus that protoxide of 
lead, which acts so differently on the two sugars sepa¬ 
rately, yet exercises the same action on them when they 
are mixed together. 

8. The best method for separating cane sugar from the 
fruits which contain it is that indicated by M. Peligot for 
the analysis of molasses, and consists in forming a 
saccharate of lime, separating it by boiling, and decom¬ 
posing it by a current of carbonic acid. It is impossible 
to obtain any sensible quantity of this sugar in a crys¬ 
tallised state without repeating the treatment with lime, 
and rendering alcoholic the syrupy solution from which 
it ought to separate. Observing this twofold condition, 
I have been able to obtain crystallisable sugar from the 
peach, apricot, Mirabelle plum, apple, &c. 

9. The abundance of starch in the Vegetable Kingdom 
has led to the supposition that this substance is the true 
source of the saccharine matter of fruits. Nevertheless, 
it is impossible to discover its presence in green fruits, 
either by the microscope or by iodised water. On the 
other hand, the sugar to which the starch gives place in 
the artificial transformations that we can make it 
undergo is a right-handed glucose, with a rotatory power 



228 The Society oj Arts' Annual Exhibition of Inventions, {c™“°“ JST' 

equal to 4 530 • whilst it results from the experiments 
detailed in this Memoir that the sugar found in acid 
fruits is cane sugar, either wholly or partially inverted. 

ro. In green fruits a peculiar principle exists, possess¬ 
ing the property of absorbing iodine with even more 
energy than starch does, and of forming with this 
metalloid a perfectly colourless compound. This prin¬ 
ciple is of an astringent nature, and appears to be allied 
to tannin in many of its properties. It can be estimated 
with as much facility as the saccharine matter itself. 
We know, by experimenting upon it at different stages 
of maturity that its proportion diminishes as that of 
the saccharine matter augments. 

11. By adding to the juice of green fruit as. much 
iodine as it is capable of absorbing, a precipitate is soon 
formed by the combination of the iodine and the astrin¬ 
gent matter. If we collect this precipitate and carefully 
wash it, in order to disembarrass it of anything soluble it 
may have retained, it will form sugar under the influence 
of weak acids and a suitable temperature.. 

12. The sugar extracted from the tannin of the gall- 
nut, by the action of sulphuric acid, of medium concen¬ 
tration and of suitable temperature, is a right-handed 
glucose, having exactly the same rotatory power as 
starch glucose. The sugar furnished by the tannin of 
green fruits, under the same conditions, is also a right- 
handed glucose, identical with sugar of starch. In this 
respect tannin affords no better help than starch to a 
satisfactory theory of the origin of sugar in fruits. 

13. Much starch and tannin are found in green 
bananas, and the two principles diminish progressively 
and simultaneously, so that no trace of either of them is 
to be discovered in the ripe fruit. The sugar found in 
their stead is cane sugar. 

14. There exists, then, an essential difference between 
the products of Art ancl of Nature with respect to the 
transformation of either tannin or starch into sugar. 
There is also a marked difference between the saccharine 
matter of fruits, according to whether it is produced by 
the action of vegetative force or irrespective of its 
influence. Experiments prove that the sugar which 
continues to be formed in bananas after they are gathered* 
is not cane, but inverted sugar. 

TECHNICAL CHEMISTRY. 

On Copper Amalgam, by H. Dussance. 

I have read in many scientific and medical Journals of 
the discovery of a new alloy by Mr. Oersheim, which 
alloy has plastic properties, and is an amalgam of copper. 
This alloy is not new ; for in 1853 Professor Peligot, in 
his lectures at the Conservatoire Imper. des Arts et 
Metiers, at Paris, spoke of it. At that time I was his 
assistant, and prepared great quantities of it, and 
analysed it. 

This alloy presents the remarkable property of being- 
soft when recently prepared, and after a short time it 
becomes so hard that it is difficult to break it to analyse 
it. Dentists used it to fill teeth, but I believe its use 
was abandoned. On account of its property of being 
soft at first, its greatest use is for the moulding of medals. 
The best way to prepare it is the following 

1. Take sulphate of copper and dissolve it in water 
acidulated by a few drops of sulphuric acid ; put in this 
bath a sheet of iron, perfectly clean; the copper is pre¬ 
cipitated in the form of a reddish powder. 

2. Wash that powder quickly with hot water, and, 
after mixing it well in a mortar with a few drops of 
nitrate of mercury, wash it well again with hot water. 

3. Add mercury to it in a mortar, and mix it well, 
until it has the form of a paste that can be worked with 
the fingers. 

4. Wash well with hot water till the washing liquid 
is perfectly clear. 

5. Press the alloy in a deer-skin till all the excess of 
mercury is out, and expose to the air. I11 less than an 
hour it becomes very hard. 

A singular property I must notice is the action of zinc 
on this alloy. If the mercury contains a little zinc the 
alloy becomes very hard, but in breaks in pieces by the 
least knock. 

Here is the analysis of it:— 

Analysis in the Ordinary State. 

Copper . . 2575 25-81 
Mercury . . 74*25 74*19 

ioo#oo lOO'OO 

Density . 11 *48 

Analysis when Soft. 

Copper.25-43 
Mercury . . . -74*57 

IOO’OO 

Density . 11*033 

Analysis after it has been Scft and Hard again. 

Copper.25-48 
Mercury .... 74*52 

100*00 

Density . 11-036 

Such is the composition of this alloy, which is given 
for a new discovery, and which vras described seven or 
eight years ago, and was called alloy of the dentists.— 

American Journal of Pharmacy. 

The Society of Arts’ Annual Exhibition of Inventions. 

{Continued from page 2.14.) 

No. 92. Method of Coating Electric Telegraph Wires, 
exhibited by Joseph Rogers. The conducting wares are 
coated with a suitable insulating material. Strips of 
woven fibre, tapes, or felt, previously saturated with a 
compound that furthers the insulation, are then bound 
round. Cords or wires, which have been previously 
covered with yarn, and prepared by a heated cement, 
are laid round in one or more series; if more than one 
series, then each alternate series is laid in an opposite 
direction, and bound round with wire, wire and yarn, 
or wToven fibrous material, or braided over, the binding 
wires being used to regulate the gravity and protect the 
cable from abrasion. No. 93. Submarine Telegraph 

Cables, by the same Exhibitor. The conducting wire, or 
strand of conducting wires, is first insulated with india- 
rubber, or gutta-percha, or both; they are then sur¬ 
rounded with a strengthening of flat plaited bands or 
cords, wrhich have been previously prepared by immer¬ 
sion in a cauldron of heated cement, and are bound 
round and compressed in one or more series previous to 
receiving an external braiding of yarn, which is again 
saturated with a compound which renders the cable im¬ 
pervious to water or the attacks of animalculse. If more 
than one conductor is used, they are laid together and 
bound round with strips of woven fibre, tape and thready 
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but braiding over is preferable ; any number of con¬ 
ducting wires can be enclosed. No, 133. Patent Mica 
Garden Labels, exhibited by Frederick Leiss. These 
labels are manufactured of the mineral mica, in trans¬ 
parent laminae. The inscriptions being between sheets 
of this substance, and so protected, stand all degrees of 
heat, cold, or humidity. No. 134. Patent Gravity 
Potato Selector, exhibited by James Anderson. The 
finest, mealiest, and most nutritious potatoes are always 
denser and heavier than the soft and waxy. By taking 
advantage of this difference in their specific gravity, the 
light and inferior potatoes are made to swim on the 
surface of a solution of salt, while the heavy and good 
sink to the bottom. By this contrivance the dry and 
mealy potatoes are separated. In order to classify pota¬ 
toes into three qualities, good, medium, and inferior, let 
a solution having a specific gravity of x-ioo be put into 
one jar and a solution having a specific gravity of 1*080 
into another. Very good potatoes only will sink in the 
first jar; the medium and inferior will remain floating 
on the surface. Let these be removed to the second jar, 
containing the solution of the lowest density; the 
medium quality will sink in it while the inferior will I 
remain floating on the surface. This instrument is based 
upon a curious fact, which may perhaps be sometimes 
made use of in private houses. We doubt, however, if 
it wmuld “ pay” the greengrocer to sort out his goods in 
this manner. No. 130 .Hancock's Latent Butter Ma chine, 
exhibited by Andrew M’Laren and Co. This machine 
is for purifying butter from acid and buttermilk, and 
also for cooling it in warm weather, without touching it 
with the hand. The butter is taken from the churn and 
placed in a cylinder, and pressed with a screw piston 
through a perforated plate at the bottom of the cylinder, 
with a tub of cold water. This operation may be 
repeated, and the butter will be thereby chilled and 
purified in the hottest weather. Butter having been 
thus treated will keep good much longer than when it 
is worked by the hand, as the heat of the hand imparts 
a greasy character to the butter, wdiich militates much 
against its keeping quality, even if the hand could 
extract the buttermilk from the butter as wrell as this 
process. No. 340. Artificial Stone, Building Bricks, 
fyc., exhibited by C. Paine, Dippenhall Silica Works. 
These imitations of Bath stone, bricks, and brackets, 
are all made of the building material “ Soluble Silica,” 
which is stated to be more durable than natural stone, 
and less costly. It can be made of any colour. No. 
148. Carbonic Aerial Water and Air Purifier and 
Cooler, exhibited by Joshua Jackson. This apparatus 
consists of a series of disks, fitted with pure wroocl char¬ 
coal, and arranged one above another (either suspended 
on chains or fixed on a stand) to the number of six, or 
more or less according to the requirement of the case. 
Above these disks is fixed a reservoir to hold the impure 
water. This reservoir is usually a bell-shaped vessel, 
with a valve or tap at its convex end. Below the disks 
is a receiver, which is either a jug, pan, or tub, or else a 
vessel similar to the reservoir. Above the purifiers is a 
disk, called a filter, which is either placed between the 
purifiers and the reservoir, or inside the latter. When 
the valve or tap is opened in the reservoir, the impure 
water flows through the filter, which retains its mecha¬ 
nical impurities, and then through the wdiole series of 
purifiers (which absorbs its gaseous impurities) until it 
falls into the receiver. While passing through the 
purifiers, the watt r is exposed to the cooling and refresh¬ 
ing action of the air, which gives the apparatus an 
advantage over an earthen or glass filter, which excludes 
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the air, When this apparatus is suspended over a 
burning lamp, it absorbs the noxious gases arising from 
the combustion of the oil, gas, or spirits, and also any 
such gases that may be floating in the air, thus keeping 
the air in the apartment sweet and fresh. When the 
purifiers are saturated with impurities, they must be 
boiled in water for half-an-hour, which must be repeated, 
if necessary, until they become as pure and efficient as 
when new. This apparatus is peculiarly applicable to 
rain-water. No. 158. Patent Heat Regulator, exhibited 
by C. Varley. The object of this apparatus is to ensure 
any desired uniform temperature in ferneries, forcing- 
houses, greenhouses, or any chamber heated by gas. 
There is a tube to the upper end of which is attached a 
chamber, composed of a series of tubes to increase its 
surface. The other end of the tube is bent into a (j, 

and has a small chamber, with a stuffing-box attached to 
it; the lower portion of this tube is filled with mercury; 
the remaining portion of the longer limb of the tube and 
chamber is filled generally with spirits of wine; there 
is a smaller tube sliding through the stuffing-box into 
the larger tube, with a fluid joint, to allow of the motion 
of the smaller tube. The gas flows from the main 
through the small tube into the larger one, and out 
between the two tubes, and thence on to the burners 
which heat the chamber. As the temperature of the 
chamber rises, the fluid contained in the larger tube and 
in the chamber expands, raising the mercury ; and when 
it has raised it to a certain degree, the mercury closes 
the mouth of the smaller tube, and cuts off the gas. On 
the temperature falling, the mouth of the smaller tube 
is unclosed, and the gas turned on. A small burner, in 
direct connection with the main, is kept constantly burn¬ 
ing, to re-light the gas when turned on, or it can be 
arranged that the flow of gas is only lessened, and never 
turned off. There is a graduated scale, over which an 
index attached to the small tube slides, and by sliding 
this tube up or down the temperature is determined at 
which the gas shall be turned on and cut off. There 
is a modification of this apparatus, where, instead of 
sliding the small tube nearer or further from the surface 
of the mercury, the aclj ustment to the desired temperature 
is obtained by raising or lowering the mercury which 
forms the valve nearer or further from the mouth of this 
tube, by means of a plunger worked with a rack and pinion. 
By this arrangement all stuffing-boxes and moveable 
joints are avoided. The apparatus is made entirely of iron, 
and as there is nothing to get out of order, there is no 
possibility of derangement. Modifications of this appa¬ 
ratus are used to control the temperature of chambers 
heated by other means, and they are made of various sizes, 
according to the purpose for which they are applied. 
No. 173. Improved Manufacture of Cork Stoppers, 
exhibited by A. B. Seithen. The novelty consists in 
that the corks, instead of being cut, are ground, which 
gives them any desirable shape, a much smoother 
surface, with less waste in the material. No. 174. Im¬ 
proved Artificial Corks, by the same Exhibitor. The 
corkwood is cut into fine veneers, and rolled up to the 
desired size, the end being cemented, thereby producing, 
from thin wood, large and stout stoppers, of an even 
elasticity and porous substance, while those cut by hand 
have a good and a bad side, according to the different 
growth of the material employed. These are each very 
useful contrivances, and will be found of great value to 
the chemist. No. 184. Steane and Palling's Patent 
Apparatus for Preventing Candles from Dropping and 
Guttering, exhibited by John Gedge and Son. This 
apparatus consists of a small metal tube with projecting 
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arms, and a metal or porcelain cap. The tube is first 
passed over the wick of a candle, and afterwards the 
cap, which rests upon the arms of the tube supported by 
the candle; as the candle burns the tube becomes 
heated, and forms a well of fluid tallow or composition 
near the wick, and the weight of the cap resting upon 
the arms of the tube, it descends with it as the candle 

.burns. The result is, that the outer circumference of 
the candle forms a border, over which the tallow will 
not run, even if the candle be moved rapidly from place 
to place, and the cap prevents the flame overlapping on 
to and guttering the candle. No. 213. Patent Plastic 
Leather, exhibited by 11. Seagcr and Co. This is a com¬ 
pound of leather, india-rubber, and gutta-percha. 
Leather shreds are submitted to an alkaline solution 
under gentle heat, until reduced to a fibrous condition ; 
they are then rubbed through a wire cylinder; the fibre 
so obtained is then placed in a masticator with gutta¬ 
percha, india-rubber, or a mixture of both, the propor¬ 
tions being according to the texture of the material 
required; if pliable, more india-rubber; if hard, more 
leather. The pliable material is adapted for shoe 
bottoms, being damp-proof, and stated to be more 
durable and less expensive than common leather. That 
which is hard and rigid is adapted for picture frames 
and other ornamental designs, either plain, bronzed, or 
gilt, as shown by the specimens exhibited ; its colour 
may be so blended as to resemble wood carvings. No. 
219. Safety Medicine Bottles, exhibited by William 
Toogood. These bottles are made with contracted 
necks, so as to allow* the fluid to flow* in drops ; some of 
them have their necks ground in and moveable for filling; 
others have an opening at the bottom, for filling, which 
is closed by a cork, while others are made of dark 
coloured glass, with fluted sides. 

PHARMACY, TOXICOLOGY, &c. 

Analysis of Commercial Glacial Phosphoric Acid, 
by John M. Maiscii. 

Within a few years past, phosphoric acid and its com¬ 
pounds have attracted the attention of medical practi¬ 
tioners, and are now extensively used, frequently in the 
form of solutions and syrups, in which free phosphoric 
acid is employed for keeping the earthy and metallic 
phosphates in solution. In many of the formulas of 
these preparations, the glacial phosphoric acid, as it 
occurs in commerce, is assumed to be the monohydrated 
HO, P05) but those who have made them will have 
frequently noticed that sometimes the phosphoric acid 
employed is unable to dissolve the same quantity of 
phosphates which at other times is taken up by it. As 
a reason for this, we generally assign the presence of 
variable proportions of fixed earthy matters, which 
cannot be volatilised by the fusion of the acid; and it is 
'a fact that almost all of it, the way we meet with it in 
commerce, yields a white precipitate on being over¬ 
saturated with ammonia. 

At the suggestion of Professor Procter, I have taken 
up the subject with the view of ascertaining the nature 
and the amount of these impurities, and the state in 
which the acid exists ordinarily. 

In the first place,my inquiries were directed to obtain 
glacial phosphoric acid from different manufacturers ; in 
this I was unsuccessful. By inquiring of a number of 
friends, I ascertained that they are all using an article 
made by Merck, of Darmstadt, a number of whose 

chemicals enjoy a well-merited reputation among us. 
This induced me to select at random from a larger lot of 
this acid, three specimens, which were washed with cold 
water, and dried by means of bibulous paper. 

On neutralising an aqueous solution of glacial phos¬ 
phoric acid, to effect which the generation of heat has 
been carefully avoided by placing the dish in cold water, 
ammonia will sometimes throw down no, or only a 
slight, precipitate, which is increased by the subsequent 
application of heat. The precipitates thus collected and 
heated amounted to 8*18, 4-16, o*So per cent., and in a 
fourth instance no precipitate at all was obtained. In 
the first case I had collected from 550 grains of acid 
45 grains of precipitate, and intended to use this for a 
quantitative analysis ; but meeting with an accidental 
loss of a portion of it, I am only able to give the quali¬ 
ties of these impurities. 

The precipitate was dissolved in diluted muriatic acid, 
and the solution filtered; a residue of silicic acid 
remained on the filter amounting to 1*5 grains = 0*273 
percent, of the phosphoric acid, or 3*333 per cent, of 
the weight of the precipitate. The filtrate was mixed 
with strong alcohol, and sulphuric acid dropped in as 
long as a precipitate was produced, which was separated 
by a filter and well washed with alcohol. The acid 
filtrate, from which the alcohol had been evaporated, 
yielded a granular white precipitate on being over- 
saturated with ammonia, which was insoluble in chloride 
of ammonium ; carbonate of potassa produced no change 
in the cold, but, on boiling, a white precipitate, which 
was soluble in acetic acid, and this solution was not pre¬ 
cipitated by oxalic acid, but yielded a white granular 
precipitate on the addition of chloride of ammonium, 
ammonia, and phosphate of ammonia in succession. The 
filtrate, therefore, contained phosphate of magnesia. 

The residue on the filter was wholly soluble in a large 
quantity of water, and (his solution was affected by re¬ 
agents in the following manner :—Phosphate of soda, 
turbid ; after a while, white precipitate; oxalate of am¬ 
monia, immediately a white precipitate, insoluble in 
acetic acid; ammonia, ferro- and ferrid-cyahide of potas¬ 
sium did not disturb it. These reactions prove the pre¬ 
sence of lime, and the absence of alumina, and of iron, 
and other heavy metals. 

The wholo precipitate was therefore composed of 
silicic acid, phosphate of lime, and phosphate of mag¬ 
nesia. I must mention here that a portion of the same 
crystals was tested with chloride of barium and caustic 
potassa, but neither sulphuric acid nor ammonia was 
found in any of the specimens examined. 

When the glacial phosphoric acid, dissolved in cold 
water, is immediately over-saturated with ammonia, 
filtered from the precipitate, and mixed with a solution 
of chloride of ammonium and magnesium, a precipitate 
of ammonio-phosphate of magnesia occurs only of that 
portion of the phosphoric acid which has, by the action 
of a moist atmosphere and the consequent gradual 
absorption of water, been converted into the terliydrate 
or the common phosphoric acid; an excess of the double 
chloride produces in the filtrate no further precipitate, 
until it is heated to boiling. By setting the solution 
aside, the meta- or pyro-phosphoric acid is gradually 
converted into the common tribasic acid, but this change 
is effected in a short time on the application of heat. 
To determine whether all the acid has been changed in 
this manner, it will suffice to add more of the double 
chloride to the ammoniacal solution and boil again; this 
must be continued until a precipitate ceases to be 
separated. 
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But inasmuch as meta- and pyro-phosphate of lime 
and magnesia are kept in solution by the corresponding 
phosphate of ammonia, it "will be necessary to boil the 
original solution of the acid for some time, allow it to 
cool, and supersaturate it with ammonia. The filtrate 
must then be repeatedly boiled, and some ammonia must 
be added to the cooled liquor until no further precipitate 
occurs. We may then be sure that all the earthy-phos¬ 
phates have been separated. The combined precipitates 
are now exposed to heat until they cease to lose weight; 
their weight is then deducted from the original weight 
of the phosphoric acid, and the remainder may be looked 
upon as the weight of pure hydrated phosphoric acid, 
provided that in the beginning we have satisfied our¬ 
selves of the absence of sulphuric acid and ammonia. 
Though many works on chemistry recommend to test 
for nitric and hydrochloric acids, I have never, either on 
any former or the present occasion, found either of these 
two; but sulphuric acid I have in one or two cases met 
with, not however in Merck’s. 

The ammoniacal solution of phosphoric acid is then 
precipitated with a solution of chloride of ammonium 
and magnesium, and after standing for several hours, 
filtered. The precipitate is washed with a diluted solu¬ 
tion of ammonia, until the washings, when oversaturated 
with pure nitric acid, produce no precipitate in nitrate 
of silver. 

To determine from the precipitate the quantity of 
anhydrous phosphoric acid, I have followed two ways: 
if its quantity was large, I have dried it upon a brick 
tile at ordinary temperature, ascertained its precise 
weight, ignited a convenient portion of it, and then 
calculated the weight which would have resulted from 
the ignition of the whole. If the quantity of the pre¬ 
cipitate was small, the whole of it was ignited, together 
with the filter, the amount of ashes of which was ascer¬ 
tained by incinerating a portion of the same sheet of 
paper, and deducting the weight of ashes from the whole 
•weight obtained. The result in either case is pyrophos¬ 
phate of magnesia, 2MgO, P05, which contains 63*33 
per cent, of P05. 

The following Table contains in the first column the 
amount of phosphoric acid employed; in the second, the 
weight of impurities; third, the per-centage of the 
same; fourth, the weight of 2MgO, pP05; fifth, the 
weight of P05; sixth, its per-centage of the- pure 
hydrate ; and in the seventh column the per-centage of 
the free P05 in the specimen :— 

I. II. m. IV. V. VI. VII, 

Grs. Grs. Grs. Grs. 

55° 45‘° 8*1818 609-86 386*12 76-46 70*20 
10075 o-8 *794 12277 77'75 7779 77-19 
48-20 none 

4-16 
63-22 40*04 83-48 83-48 

-T — — — — — 

Pure metaphosphoric acid, HO, P05, contains 88‘806 
per cent. P05, and the best specimen which I have 
examined contains 5*32 per cent, less, while between the 
highest and lowest there is a difference of 13*28 per 
cent, in the available acid, and after the deduction of the 
earthy phosphates, the difference is still 7*02 per cent. 
It cannot be doubted that the large amount of impurities 
found in the first specimen is accidental, and probably 
derived from the vessel in which the phosphoric acid 
was fused; the purity of the other two specimens, taken 
out of the same jar, speak in favonr of this supposition, 
and it appears to me, on account of this great difference, 
as if most likely different portions of the acid, fused at 
the same time in one vessel, may contain a variable 
proportion of impurities. 

From the amount of water alone no conclusion can be 
arrived at as to the proportion of the three phosphoric 
acids present at the same time. To ascertain this, an 
acid, known beforehand not to contain any impurities, 
after its solution in cold water and over-saturation with 
ammonia, may be precipitated with chloride of ammo¬ 
nium and magnesium; this precipitate will contain all 
the common phosphoric acid. The acid of the filtrate is 
then to be converted into the ordinary variety, and pre¬ 
cipitated as before; this precipitate will now contain all 
the meta and pyrophosphoric acids, the amount of each 
of which can be easily calculated from the remaining 
weight after the deduction of the terhydrate.—Aynerican 
Journal of Pharmacy. 

PHQCEEDmGS OP SOCIETIES. 

SOCIETY OF ARTS. 

Wednesday, March 20, 1861. 

Professor H. W. Williamson in the Chair. 

(Continued from page 221.) 

In France, M. Selligue had obtained tars by distilling 
the bituminous schists of Autun, and the paper coal and 
bituminous slate of the coal formation. He also purified 
the oils, and produced burning fluids, which had a con¬ 
siderable sale in France. In 1847, Mansfield obtained a 
patent for the separation and purification of volatiie 
liquids from tar, and his benzole (which he was the first 
to obtain, nearly pure, on a large scale) met with a ready 
sale as a solvent of caoutchouc. Mr. Lowe had, a few 
years before, applied the lighter portions of coal naphtha 
to increase the luminosity of coal gases ; and naphthalized 
gas was for a time a familiar terra. 

In 1849-50, works were erected at Weymouth, in Dor¬ 
setshire, for carrying out Du Buisson’s process. Works 
were also carried on near Wareham, in the same county, 
by the Bituminous Shale Company, and they advertised 
the sale of oils from shale as—“ Oil No. 1, or volatile ; 
Oil No. 2, or rough oil, which contains paraffine, grease, 
and varnish ; Oil No. 3, or machine oil, which contains 
paraffine, grease, and varnish, grease liquid, alkaline ditto 
manufactured, asphalte or varnish.” It appears, also, that 
Mr. John Thomas Cooper, the Consulting Chemist, in 
1847, prepared paraffine oil, lubricating oil from paraffine, 
andparaffine itself, from the distillation of coal. In 1849, 
the Boghead Cannel became known, and was used as a 
source of paraffine and paraffine oils. Mr. James Young’s 
patent bears date 1850, and its origin may be referred to 
about the year 1847, when Dr. Lyon Playfair called Mr. 
Young’s attentions to a petroleum spring in Derbyshire, 
which he thought might produce some oils useful to the 
manufacturer. On examining this spring, it was found to 
be in an old coal mine. The coal had been worked out, 
and from the roof, which consisted of sandstone, there 
exuded a thick, dirty-1 ooking oil, known as petroleum or rock 
oil. Mr. Young obtained from it some useful lubricating 
oils, and as the supply was but limited, he invented a pro¬ 
cess for obtaining rock oil from coal, the varieties best 
suited to his purpose being parrot-coal, cannel-coal, gas- 
coal, and, lastly, Boghead mineral. Mr. Young is entitled 
to the merit of having invented a number of useful pro¬ 
cesses for the separation and purification of these oils, with¬ 
out apparently being aware of what had already been accom¬ 
plished in the same branch of industry. Mr. Young, with 
his partner, Mr. Meldrum, erected works on the Boghead 
estate, 15 miles from the Forth, for the advantage of being 
within reach of the Boghead cannel, or, as it is now 
called, the Torbanehill Mineral. Their process is as 
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follows : —The retort is placed vertically, with a hopper 
on the top ; the fire is applied by a kiln below ; the retort 
is cased with fire-brick for about three-fourths of its 
height, so that the heat passes through this to the retort. 
As the coals come down, they are distilled by the heat, 
and the products are passed through a •worm pipe into a 
refrigerator, where,they are condensed. The first product 
is described as a crude oil, containing paraffine. It is 
distinguished from tar in not drying by exposure to the 
air, and in being lighter than water. The rectification is 
by the application of sulphuric acid and soda, with two or 
three distillations. About two-thirds of the oil is run off 
as oil, part for burning and part for lubricating. The 
solid remainder contains paraffine, from which it may be 
extracted by the ordinary methods of purification. 

In the Great Exhibition of 1851, Mr. Young obtained 
credit, and justl)'’, for the production of paraffine in consi¬ 
derable quantities. The former processes, although con¬ 
taining all that was necessary for its production, were rot 
commercially successful. Either they do not produce the 
article in sufficient quantity, or at a sufficiently low cost 
to be profitable. Mr. Young has the great merit of first 
drawing public attention to the commercial value of 
paraffine, and of pointing out the sortrces from which it 
could be profitably extracted. 

In Germany, paraffine works were started in 1855, at 
Beuel (near Bonn), Ludwigsliafen, and Toplitz, and 
paraffine was soon applied to many uses, and met with a 
large demand. Manufactories were also established in 
Erance and Austria, and most extensively in several parts 
of the United States of America. 

In the last-named country the first attempts were made 
on the bituminous shales of Dorchester, New Brunswick. 
Extensive works were erected at Brooklyn, near New York, 
Pittsburgh, Baltimore, and at several places along the Ohio 
valley and river. The oils produced are in great demand, 
exceeding till lately the supply, as solvents, lubricators, 
and for illumination. They give a whiter and more 
brilliant light than any fixed or fat oil, and are much 
cheaper. Hence they limit the demand, and keep down 
the price of fish, lard, and sperm oils ; but complaints have 
been made that the oil is sent out in a crude and impure 
state, retaining much of the tar and creosote impurities. 

The term Photogen has been applied to the oils or naph¬ 
thas obtained from shales, brown coals, cannels, and 
especially the Boghead variety, and used for illuminating 
purposes. It is also known as paraffine oil. It differs in 
specific gravity from ordinary coal oils of the same boiling 
point, varying from *820 to ’830, while common coal 
naphtha has a density of *850. When photogen has a 
higher density than that indicated, and a very high boiling 
point, it probably contains paraffine. The photogen may 
also be obtained from ordinary bituminous coals, by dis¬ 
tilling them at a temperature of about 700*3 C. Coal is 
broken small, heated in iron retorts, and the tar is received 
through a very wfide worm into tanks. In some cases 
the coals are distilled by the heat of their own com¬ 
bustion, or by a modification of Lord Dundonakl’s 
plan. The tar thus obtained is distilled, and the 
lighter portions, after purification, form what is called Bog¬ 
head naphtha, or as, in Germany and elsewhere, the dis¬ 
tillate is divided into two portions, the more volatile being 
photogen, and the less volatile solar oil. Both oils are 
purified by concentrated sulphuric acid, which removes 
the highly coloured and odorous constituents of the distil¬ 
late, and also by an alkali, which removes carbolic acid 
and its congeners, together with the remains of the sul¬ 
phuric acid and some sulphurous acid. In this country 
the heavy and light oils are mixed together, so as to 
produce a fluid of medium density and volatility. The 
more volatile hydro-carbons give great inflammability and 
fluidity, and they are also more odorous than the less 
volatile portion of the distillate, which is the true paraffine 
oil. 

At the establishment near Bonn, the lignite of the 
neighbourhood, known as leaf or paper-coal, is distilled at 
a low red heat in iron retorts. A blackish tar and 
ammoniacal liquid are the product; the former is said to 
yield 90 per cent, of oils, 50 per cent, of which are thin 
enough to burn in lamps.v They are purified by means of 
sulphuric acid and alkaline leys. 

Wagenmann’s process is with bituminous coal, which 
is broken into small lumps, sprinkled with milk of lime, 
to get rid of sulphur, dried in a desiccating furnace, and 
distilled in retorts. The liquid products are received 
into a large reservoir, kept at a constant temperature 
of 30° Centigrade, where the tar separates from the 
ammoniacal liquor, and the latter being mixed with the 
residue of the large retorts, furnishes a good manure. 
The tar is pumped up into the purifying apparatus, mixed 
with sulphate of iron, and distilled in vessels of the capacity 
of 350 gallons, by means of super heated steam. The 
products are condensed in a leaden coil, and consist of 
volatile liquids of the specific gravity of *700 to ‘865, 
heavy oils for lubrication, ’865 to *900 and paraffine, ’900 
to ‘930. These three substances are treated each with 4, 
6, and 8 per cent, of sulphuric acid, i^th and 2 per cent, 
of hydrochloric acid, and 1 per cent, of acid chromate 
of potash, with which they are agitated for half an hour. 
They are than left for three hours, poured off the dregs, 
and mixed with 2, 3, and 4 per cent, of a ley of caustic 
potash (50° B.). Lastly, each of the products thus purified 
is placed in a still, and distilled by superheated steam. No. 
1 mixed withNo.2,soas to obtain the specific gravity of-820, 
produces the mineral oil or photogen, which is burnt in 
lamps fitted for the purpose. Part of the product dis¬ 
tilled from No. 2 having a specific gravity *86oto *700, forms 
the solar oil, which may be burnt in Argand or Carcel lamps; 
the rest of No. 2, mixed with some of the product of No. 3, 
furnishes the lubricating oil for machines. The remainder of 
No. 3 is introduced into a vat, where the temperature is 
lowered till it crystallises. In the course of three or four 
weeks, the paraffine crystallises in large tablets, and is se¬ 
parated from the adhering oil by means of centrifugal 
machines, making 2000 revolutions per minute. The 
paraffine is melted and rolled into squares, and subjected to 
a strong hydrostatic pressure. It is then againmelted, and 
treated with 50 per cent, of strong sulphuric acid, at a 
temperature of 1800 C. In two hours the paraffine sepa¬ 
rates from the acid, and is washed with water; it is then 
run into cakes, and pressed in the hydrostatic press while 
hot between twro layers of hair cloth. It is once more 
melted, mixed with 5 per cent, of stearine, and maintained 
for some hours at a temperature of 150° C. in a leaden 
apparatus. It is lastly mixed with one per cent, of a 
solution of caustic potash (40° B.), and at the end of two 
hours all the impurities will be separated, and the paraffine 
may be drawn off as limpid as water. 

In a valuable article on photogen, by Mr. Greville 
Williams, in the last edition of “Ure’s Dictionary,” is a 
table showing the materials employed for distilling these 
oils, with the per-centage of tar of the oils and of 
paraffine. The raw material consists of Trinidad pitch, 
the Boghead cannel, or Torbane mineral of Scotland, 
Dorset shale, Belmar turf from Ireland, George’s bitumen 
from Neuwied, paper coal and brown coal from various 
parts of Germany, and Rangoon tar. But of all the sub¬ 
stances hitherto employed none are so rich in results as 
the last. 

This brings us to speak of some of Nature’s distillations. 
Various bitumeniferous productions are formed in vegetable 
matter during its conversion into coal. Among these are 
mineral oil, an inflammable fluid, sometimes forming 
powerful springs, and frequently occurring in carboniferous 
deposits. Likewise naphtha, a transparent and nearly 
colourless liquid, burning with a copious flame, and strong 
odour, and leaving no residuum. Springs of naphtha may 
burst forth during mining operations, as in the coal-shale 
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of Derbyshire, where, in driving a level, a large quantity 
of this liquid poured forth and covered the surface of the 
water in the level, and being accidentally set on fire, it 
formed a burning spring which lasted several weeks. 
There is also petroleum, a dark coloured substance, thicker 
than common tar, which rises in immense quantities from 
some of our own coal beds, and from the carboniferous 
strata of some parts of Asia and elsewhere. Petroleum 
springs do not seem to depend on combustion, as has 
been supposed, but to be simply the effect of subter¬ 
ranean heat. And it is not necessary that the depth 
should be very great beneath the surface to give a tem¬ 
perature equal to the boiling point of water, or of 
mineral oil. In such a position the oil may be supposed 
to suffer a slow distillation, and so find its way to the 
surface, or it so impregnates the earth as to form springs 
and wells, as in Persia and India. Petroleum springs 
are those whose waters contain a mixture of petroleum 
and the various minerals allied to it, such as bitumen, 
naphtha, asphaltum, and pitch. They are very nu¬ 
merous, and in many cases undoubtedly connected 
with subterranean fires which raise or sublime the 
most subtle parts of the bituminous matters contained 
in rocks. Petroleum springs occur in abundance in 
Modena and Parma, in Italy, but the most powerful 
of which we have any account are those on the 
Irrawadi, in the Burman empire. In one locality 
there are said to be 250 wells, which yield 400,000 
hogsheads of petroleum annually. The heat by which 
these chemical changes and transformations produce from 
vegetable matter such enormous quantities of petroleum, 
may also cause this substance to be forced up to the 
surface, in its native state, where by exposure to the air 
it becomes inspissated, and forms the different varieties 
of pure and earthy pitch or asphaltum, as in the case of 
the vast accumulations in the island of Trinidad. Bitumen 
is an inspissated mineral oil, of a dark brown colour, with 
a strong odour of tar. It sometimes occurs of the consis¬ 
tence of jelly, bearing some resemblance to soft india- 
rubber, and as it will remove the traces of a pencil, it has 
been named “ mineral caoutchouc.” Native bitumen and 
the substance of that name obtained from certain varieties 
of coal, when heated, if not identical, are closely allied, 
or yield products which are so. The varying proportions 
of bitumen which different varieties of coal are capable of 
yielding, depend on the amount of change which the 
vegetation has undergone since its deposition. In some 
cases the internal heat, accompanied by moisture and 
great pressure, has expelled all the volatile matter, and 
reduced the coal to the state of anthracite. The amount 
of volatile matter in coal and bituminous minerals may 
vary from 10 to 63 per cent., forming the different varieties 
of dry and fat coal. The bitumen of coal resembles the 
bitumen of nature, known as asphalte and mineral tar, in its 
sensible qualities and general appearance ; but it does not 
contain the same proximate principles ; nor does it by dry 
distillation yield the same fluids. “They belong, how 
ever, to the same natural group or series, and tend to 
strengthen the opinion generally held that bitumen, petro¬ 
leum, and asphalte, arise from the decomposition of fossil 
vegetation. The natural bitumens always contain some 
volatile oil ready formed, and their varieties depend on 
the greater or less proportion of this volatile oil present in 
them.” 

Petroleum, the Lecturer said, is the most abundant 
source of paraffine and photogen. The wells of Penn¬ 
sylvania afford from ten to fifty barrels of oil per diem, or 
even more. Last year oil was discovered about fifty miles 
from Cleveland, Ohio, when some fifty wells were at once 
sunk, and afterwards several hundreds, yielding from ten 
to sixty barrels daily. 

The Burmese naphtha, or Rangoon tar, was next noticed. 
Here we find the following description of the separating 
processes :— 

“The Rangoon tar obtained from peat, coal, &c., have 
been formed by their decomposition. 

“ In the first place, the Rangoon tar is distilled 
with steam at 2120 Pahr. The distillate contains a 
mixture of a number of volatile hydro-carbons, which it 
is difficult to separate on account of the diffusible nature 
of the vapours, however different their boiling points. In 
practice a second or third distillation is adopted, and the 
products are arranged according to their boiling points or 
densities, which vary from -627 to -86o, and although they 
all originally came over with steam at 2120 Pahr., their 
boiling points range from 8o° to upwards of 400° Pahr. 
All these liquids are colourless, and solvents of caoutchouc. 
Those of low specific gravity are known as Sherwoodole 
and Belmontine. They have considerable detergent power, 
removing stains from silk without impairing delicate 
colours. The distillate of higher specific gravity burns 
with a brilliant white flame, and as it cannot be ignited 
without a wick, forms a useful lamp fuel. Sometimes 
these lamp fuels rnay not be sufficiently fluid at ordinary 
temperatures to ascend the wick. Messrs. Price and Co. 
have introduced a modification of the old cocoa-nut oil 
lamp for overcoming this difficulty. A piece of metal is 
continued from the metal wick-holder down into the 
reservoir, and by its conducting power gently raises the 
temperature of the fuel. 

“A small per-centage of hydro-carbons of the benzole 
series comes over in the first operation. By treating it 
with nitric acid, nitro-benzole, and other substances 
valuable in perfumery, are eliminated. 

“ After the first distillation, about three-fourths of the 
original material remains. This is fused and purified from 
extraneous ingredients by means of sulphuric acid. A 
black precipitate is thrown down, which, after being 
washed, resembles native asphaltum. The purified fluid 
is removed to a still, and heat is applied by steam through 
heated iron tubes. The distillates are arranged according 
to their distilling points, from 300° to 6oo°Pahr. Those 
obtained at 430° Pahr. and upwards contain paraffine. 

“It is stated in the Memoir above referred to that at 
212°, 11 per cent, of fluid hydro-carbons distil over, 
entirely free from paraffine ; that between 230° and 2930, 
10 per cent, more fluid distils over, containing only a very 
small quantity of paraffine ; that between 2930 and 320° 
the distillate is very small in quantity ; but from that 
to the fusing point of lead, 20 per cent, more is obtained, 
and although containing an appreciable amount of 
paraffine, it remains fluid at 320. At this point of the 
distillation the products begin to solidify on cooling, and 
there is obtained 31 per cent, of a substance of a sufficient 
consistency to be submitted to pressure. On raising the 
heat considerably, 21 per cent, of fluids and paraffine 
distil over. In the last stage of the operation, 3 per cent, 

'of pitch-like matters are obtained, the residue in the still, 
consisting of coke containing a little earthy matter, amounts 
to 4 per cent. 

“The results of this distillation are given in the follow¬ 
ing table:— 

At 2120, free from paraffine . . , . . iro 

230 to 293^, f a little paraffine .... io‘o 
293 32° • ) 
320 to fusing point of lead, containing paraffine, but 

still fluid at 3200 ...... 20’o 
At about the fusing point of lead, sufficiently solid 

to be submitted to pressure . . . .31-0 
Beyond fusing point of lead, quantity of paraffine 

diminishes . . . . . . . 2i-o 
Last distilled, pitchy matters . . . . .3-0 
Residue in still, coke containing a little earthy 

impurity ........ 4'o 

IOO'O 

“ The above distillates are all lighter than water. Most 
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of the paraffine may be separated from them by exposing 
them to a freezing mixture, so that no less than between 
10 and 11 per cent, of this valuable solid hydro-carbon 
may be obtained from the Burmese naphtha.” 

Our last quotation shall be the concluding paragraph 
of Mr. Tomlinson’s paper, which terminated somewhat 
abruptly 

“ Bolley states that most of the commercial paraffines 
contain stearic acid, that when paraffine is melted, it is 
readily acted on by chlorine, when it gives off bubbles of 
hydrochloric acid gas, and retains some of the acid 
tenaciously. In the compound thus formed, some of the 
hydrogen is replaced by chlorine ; it is tolerably soluble 
in benzine, and the solution may be readily spread on 
paper, wood, &c. The name of Chloroffine has been 
proposed for this substance. Bolley says that he has met 
with paraffine with as high a melting point as 149 90, and 
Laurent has found it as low as 91 *4°. 

“ Leaving the question of the composition of paraffine to 
be settled by competent authorities, there can be no doubt 
as to the value of this beautiful substance as a candle¬ 
making material. The illuminating power is considerable. 
It is stated that a paraffine candle, weighing one-eighth of 
a pound, will give as much light as a spermaceti or stearine 
candle weighing one-sixth of a pound. The low tempera¬ 
ture at which it fuses, and the high temperature to which it 
may be raised without decomposition, namely, upwards of 
6oo° F., point it out as a valuable material for a bath for 
chemical purposes. The lubricating properties of the fluids 
obtained in the second distillation have already been 
referred to. Fixed oils are decomposable into acids which 
corrode metals ; the paraffine oils have no such property, 
so that they do not corrode the metal bearings of machinery, 
nor is the brass work of lamps injured by the hydro-carbons 
burnt in them. As paraffine is not acted on by acids or 
alkalies, it has been recommended to guard, by means of 
paraffine, the stoppers of bottles holding those substances. 
A paraffine paper for holding caustic alkali has also been 
suggested. And, lastly, we may remark, that paraffine 
realises the desideratum pointed out by Liebig many years 
ago, of a solid olefiant gas, although it is somewhat sin¬ 
gular, that in the last edition of his ‘ Chemical Letters,’ 
that great chemist still appeals to science to produce his 
favourite solid carburet of hydrogen.” 

The discussion upon the preceding paper would present 
but few special points of interest to our readers, even if 
the space at our command permitted us tc report it, which, 
however, is not the case. The proceedings terminated 
with the usual vote of thanks. 

CHEMICAL SOCIETY. 

Thursday, March 21, 1861. 

Professor Brodie, F.R.S., President, in the Chair. 

Messrs. H. O. Huskisson, A. C. McLean, W. Y. 
Simons, and E. B. Brown, M.D., were elected Fellows. 

Dr. Williamson read the following paper, “ On 
Thermo-Dynamics in Relation to Chemical Affinity.” The 
subject which I have the honour of bringing before the 
Society is one which does not belong exclusively to the 
domain of chemistry : it involves of necessity consider¬ 
ations derived from other departments of science, which 
are not always taken notice of by chemists. I may, 
perhaps, be permitted, before entering upon the subject 
itself, to premise a few words, merely in order to describe 
the position of the previous question upon which I found 
my remarks, for the purpose of ascertaining whether my 
understanding of it agrees with that of the other members 
of the Society. I allude especially to those admirable 
results which have attracted the attention of the whole 
scientific world, in England and abroad, for many years 
past, as being amongst the most important of modern 

times. I mean the relation between what are usually 
called the “forces;” the first fact being, that when one 
of the forces disappears, some other force is—to use the 
ordinary term—“produced” in its place; that, in fact, 
there is no such thing in nature as destruction of force, any 
more than there is such a thing as destruction of matter. 
Of course that is well known to all the members of the 
Society, but the part of that subject to which I have 
especially to allude, and the results which, more especially, 
I shall have the honour of laying before you, are those which 
have been elicited by the research of Mr. Joule and other 
distinguished gentlemen as to the relation between mecha¬ 
nical force — the motion of masses—and heat. I shall 
take for granted, in the remarks I shall make, that you all 
believe that heat is nothing else than the motion of small 
particles of matter. I am not aware of any serious doubt 
having been raised, by the investigators of that subject, in 
regard to that proposition. I shall, therefore, assume that 
to be the case in my remarks ; and that a certain definite 
amount of mechanical force is always produced where heat 
disappears, provided there be nothing else produced at the 
same time but mechanical force. Of course the members are 
all aware that Mr. Joule first determined with accuracy the 
weight falling through a certain distance,—the number of 
foot-pounds, as he designates them, which correspond to a 
certain quantity of heat. He determined that the unit of 
heat, which is one pint of water heated one degree F. (the 
standard usually adopted in this country), if transformed 
completely into force, would give rise to 772 foot-pounds 
of force ; that is, that a pound would be raised 772 feet; 
or that 772 pounds would be raised one foot, which is the 
same thing. As a matter of fact, he found that when a pound 
weight fell from 772 feet towards the earth, it consumed 
that power in friction ; and when he measured the amount 
of heat evolved, it corresponded to one degree of heat, 
calorimetrically designated. 

Now, the term “latent” which is familiar to every¬ 
body, as applied to heat, has for some time been chiefly 
applied to certain cases of the disappearance of heat, and 
the production of something else ; but I think it would be 
desirable, on account of the resemblance of other cases of 
the disappearance of heat and the production of other 
forces, to extend the term, which is used only in cer¬ 
tain cases, to those other cases in which a similar process 
occurs. I will not give here the particular instances 
in which I should suggest the extension of the term; 
I will only mention a couple by way of illustration. 
For instance, not only w'ould I apply it to the fusion of 
ice and the evaporation of water, inasmuch as we can regain 
heat when we solidify water or condense steam ; but I 
would similarly apply the term to the expansion of the 
permanent gases. If we had a certain quantity of air in 
a cylinder, and if I were to raise the piston of that cylin¬ 
der so as to expand the air, I should have a certain fall of 
temperature in that enclosed air, and the heat contained 
thus in that air has to be distributed equally in a greater 
space. I should consider that the heat in that case became 
latent. But more especially would I consider it important 
chemically to apply the term to those cases of the disap¬ 
pearance of heat in which the chemical force is overcome 
whilst heat disappears. Thus if we decompose water 
by a galvanic current, and if we determine the quantity 
of heat which makes its appearance during five minutes 
of the passage of the current; and if we then remove this 
liquid and put in a thin wire of such length that it should 
have the same resistance as the liquid to the passage of 
the current, and if we then measure the amount of heat 
in the wire, it is well known, from the researches of Mr. 
Joule, Mr. Wood, and others, that in the first experiment, 
where we decompose the water, we get considerably less 
heat evolved than in the second. We do not get the same 
quantity of heat as we do in the second experiment where 
we cause this force to act upon the resisting wire through 
which the current is forced to pass. It is stored up, in 
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fact, in the oxygen and hydrogen gases which are evolved 
during the former process. Now, I would submit that 
cases of that kind ought as much to he called cases of the 
absorption of latent heat, as those transformations to which 
we are accustomed to apply the term. I will give you 
one more instance before I leave that point, because it is 
one of extensive occurrence ; and that is, the ordinary 
process of the growth of plants in which it is well known 
that by an action, unfortunately unknown to us at present, 
upon the surfaces of what I was going to call the “ lungs ” 
of plants—the leaves of plants, the rays of the sun 
cause a process which is the opposite of combustion, a 
process by which oxygen is evolved, and combustible 
bodies—wood and so forth—made : and there is no doubt 
that heat is absorbed as much as in the other processes to 
which we are accustomed to apply the term “ latent 
heat.” 

Now, in chemistry, the physical basis which we all 
adopt for our own reasonings upon the more difficult 
transformations is that of the atomic hypothesis. We do 
admit that there is a limit to the divisibility of matter, 
and it is to be assumed that masses of matter such as we 
can deal with are built up of certain small particles which 
we call “atoms.” I have no intention of entering into 
the evidences of this theory, because, of course, they are 
quite as well known to you as to myself; I merely allude 
to it in order to admit frankly that I use that theory, and 
that it is a necessary condition of the truth of the argu¬ 
ments which 1 shall have the honour of laying before 
you. If that theory be wrong, of course what I shall say 
will fall to the ground; but I believe I am not over¬ 
stating it when I describe it as the only physical theory at 
present given for the transformations of matter. 

Now, from many points of view, we chemists are bound 
in all our reasonings to take at the commencement facts 
which have been established in the study of other 
phenomena; because, after all, the matters we have to 
deal with—solids, liquids, and g^ses—are the same as 
natural philosophers have to deal with; and, if anyone 
truth has been ascertained by natural philosophers, or 
“ physicists,” as we call them, regarding matter, that 
truth is equally true for chemists; and I say, therefore, 
that if it be proved by physicists that certain forces are 
acting upon the small particles of matter by which dis¬ 
placement of them must occur, and if it be proved by 
physicists that certain small particles must and do exist, I 
say that chemists have no right to shut their eyes to the 
fact, and to reason upon the constitution of matter as if 
it were built up of little particles which are absolutely at 
rest. However, without drawing a priori such a con¬ 
clusion, I would rather beg leave to admit what I conceive 
most members of the Society must be prepared to con¬ 
sider reasonable, that these small particles of matter— 
gaseous, liquid, and solid matter—are, under all circum¬ 
stances in which we have to deal with them, relatively to 
one another in a state of vibration. That is admitted, I 
believe, by everybody—of gases; it is also admitted, 
usually, of liquids, but with regard to solids I believe 
that many persons experience some reluctance to admit 
that the constituent atoms can be in a state of motion 
relative to one another. It is not natural for some 
persons to conclude that a solid which retains, for a 
certain time, any particular form should have its particles 
in motion, for one would think that in such a case it 
would alter its form or that it would yield to pressure; 
yet a number of cases, all the results of such motion, are 
known to everybody; and I submit that the belief of the 
constituent atoms of any solids being at rest relatively to 
one another is inconsistent with well-established facts 
derived from natural philosophy, and even from chemical 
considerations; and I shall therefore extend this hypo¬ 
thesis to the three different states of matter, and not 
confine it to the liquid and gaseous alone. 

Now, some years ago I had occasion to propose a theory 

by which the decompositions of two salts which are dis¬ 
solved or liquified by any process can be represented in 
accordance with these considerations. I will briefly state 
an outline of them ; and what I shall endeavour to show 
to the Society will be not only the convenience of this 
mode of representing the constitution of matter in itself, 
and its accordance with what wTe know of chemical 
affinity ; but also the confirmation which it receives from 
the results of our observations in other departments of 
knowledge. 

Now, in order to represent the movements of atoms by 
which we obtain the results which we designate by the 
general name of “ chemical affinity,” it is necessary to take 
by way of example, the case of two salts, which, for con¬ 
venience, shall be of a constitution somewhat analogous 
to one another, and to assume that they are mixed with 
one another in a liquid form, either by fusion or by solu¬ 
tion in water. I will, by way of example, first take the 
case of hydrochloric acid and nitrate of potash— 

Cl H 
no6 k 

and I will take the old atomic weights. Now, when 
these two bodies are mixed, and when the reaction of the 
one upon the other commences, the interchange of 
materials causes the formation of two other compounds— 
chloride of potassium and nitrate of hydrogen. 

Cl K 
no6 H 

I conceive it will be accordant with the ordinary accepta¬ 
tion of the term “ affinity,” if I say that the greater 
affinity exists in the new compounds ; for, in comparing 
the quantities of two bodies which co-exist in the same 
circumstances, the greater affinity will be at work, in 
holding together those that remain in greater quantity. I 
only judge of the force by its effects, and I conceive that 
the only measure we can have, and the only way in which 
we can judge, of the relative forces which will hold 
together different compounds which are mixed with one 
another is that of comparing the quantities of the two 
which remain with one another. It will be clearer by 
taking an example. For instance—supposing the hydro¬ 
chloric acid and the potash to unite, I will call that inter¬ 
change by which they decompose one another, the 
“decomposing change,” as that is a convenient term; 
and let us assume that the forces, by way of example, 
which hold together the hydrochloric acid and the nitrate 
of potash, and the forces which hold together the elements 
in the other compound are equal to, in the first example, 
the forces which hold together the products of their 
decomposition—chloride of potassium and nitrate of 
hydrogen. Now, I say in that case the quantities of the 
original salts, and of the products of their decomposition 
will of necessity be equal, if the affinity which holds 
together the atoms of the original substances is equal to 
the affinity which holds together the atoms of the new 
salts. If, on the contrary, there are less of the products of 
decomposition contained in the liquids after once it has 
gained a state of equilibrium than in the original com¬ 
pounds, I should then say that the affinity of the elements 
for one another, according to this new arrangement, is 
less than the affinity of the elements in the old arrange¬ 
ment of the particles. 

Let us suppose another numerical case. I really do 
not know in this case what the proportion is, for we 
have no numbers; but let us assume that the affinity of 
the substances, chloride of hydrogen and nitrate of potash, 
is twice as great as the affinity of the same elements 
for one another in the form of chloride of potassium and 
nitric acid and water. The result would be, that as soon as 
the mixture of the original salts had been left for a suffi¬ 
cient time, and the equilibrium had established itself 
between the decomposing forces, and the reproducing 
forces of the original substance, that we should have 
according to the starting-point which I have adopted, 
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twice as many of the original atoms as of the compound 
formed by the decomposition. Now, that being premised, 
the dynamical consideration, or the consideration of the 
process of the motion of the atoms, which we identify as 
chemical affinity, to which the formation of the new com¬ 
pounds is due, has to be established in the following 
manner :—By way of illustration, suppose we have 100 
atoms of the original compounds, and that I only get 
50 atoms of the products of decomposition ; and that 
this proportion is the result of the forces which hold these 
together being twice as great as the affinity of the elements 
in the new compounds for one another. Let us assume 
that under these circumstances no further change in the 
composition of the liquid takes place, and that no 
further disturbance in the proportions occurs; now, 
the fact that hydrochloric acid in the liquid is con¬ 
stantly decomposing nitrate of potash would disturb 
its equilibrium, and the fact that chloride of potas¬ 
sium and nitric acid are interchanging would also disturb 
it in the opposite direction; and if this equilibrium 
is maintained undisturbed, we must admit that these 100 
atoms of hydrochloric acid are re-acting as many times in 
the unit of time, and that these 100 atoms of the original 
compound are interchanging bases as often in the same 
time as these 50 atoms of the products of decomposition 
are interchanging bases so as to reproduce the original 
compound. I mean to say that the per centage of atoms 
which are decomposing so as to reproduce the original 
bodies must be as much greater as the actual number of 
atoms in these products of decomposition. I conceive in 
that statement I am making no hypothesis whatever. If 
it be true that salts when dissolved in liquid are inter¬ 
changing bases constantly so as to form a product of 
decomposition of this kind, and if it be also true that this 
process of interchange stops at a certain point, and does 
not change the whole of the original salts, but only goes 
so far as to decompose a certain proportion of them, then 
the equilibrium must be owing to the fact of the equality 
of those products,—that is to say, the number of atoms 
in the original salts multiplied by the proportion of them 
must be equal to the number of the products of decom¬ 
position multiplied by the per-centage of those which are 
interchanged in the unit of time, so as to reproduce the 
original compounds. 

The only general theory of chemical action which has 
been worked out to any considerable extent that I can at 
present allude to is that of Berthollet, which explained 
the decompositions which occur by an assumption which 
has prevailed in the infancy of many branches of science, 
find that is the assumption of a metaphysical principle 
called “ predisposing affinity.” I dare say most of the 
members of the Society will agree with me that that is 
merely a name—and not a very good name, perhaps—for 
our ignorance of a process, Bor instance, when we say 
of the action of zinc, and hydrochloric acid that the 
predisposing affinity cf the acid makes zinc decompose 
water which it could not have done by itself, it is certainly 
a method of reasoning which, although excusable in the 
infancy of science, is not excusable at the present time. 
We should, therefore, put away such entities, and disuse 
such principles by simply stating the fact that zinc does 
displace hydrogen and unite with chlorine. The illustrious 
Berthollet said that when two salts are mixed, and when, 
by the interchange of bases, one or more insoluble 
products can be formed, the knowledge that such results 
would ensue induces the salts that you mix to decompose 
when they would not otherwise. Berthollet’s theory has 
generally been used in connection with predisposing 
affinity. On the old assumption, chloride of silver 
would be produced by hydrochloric acid decomposing 
nitrate of silver in solution,—the nitrate of silver 
undergoing decomposition from the “ looming in the 
distance,” I suppose, of the consciousness of this result. 
I wish to show how, in this case, we can, by simple 

statement of fact, explain those results, and explain the 
beautiful general law of Berthollet, that, when we mix 
two salts, which, by interchanging bases, would form an 
insoluble salt, of course that result takes place. Of course 
the salts interchange bases. This is well known to be a 
truth, so established as to amount almost to a natural law. 
Now, according to this principle, we see at once, without 
any assumption whatever, why the result which Berthollet 
points out must ensue. If the hydrogen and silver 
interchange, producing chloride of silver and nitrate 
of hydrogen, the chloride of silver being an insoluble body 
gradually falls to the bottom—gets out of the way of the 
nitric acid, preventing a change by which the original 
compounds would again occur. Thus this fact of the 
insolubility of one of the products prevents that process 
by which the original bodies would, under ordinary circum¬ 
stances, be gradually reproduced in proportion as they 
were decomposed ; and I conceive that that is one, and 
not an unimportant, use of the application of this general 
fact of the motion of particles in solutions of this kind—a 
motion by which analogous particles are constantly under¬ 
going a certain interchange. 

Now, from other considerations in chemistry we are 
unfortunately not able to derive as exact information as we 
need, numerically, regarding the relative quantities of heat 
contained in matter; I mean, not even the specific heat of 
elements which have been studied with great attention and 
care by the distinguished Berthollet and Begnault, and 
others. I conceive that the only direct physical estimate 
we can have at present of the quantity of heat or motion 
contained in the particles of any amount of matter must 
be derived from a measurement of the quantity of heat 
which it absorbs in undergoing a given rise of temperature 
—one degree Fahr., for instance,—and in this subject our 
information is unfortunately defective in some respects, 
owing, among other reasons, to the great variations in the 
state of matter under different conditions : for one and 
the same body has been found to possess a different 
specific heat at different times ; and it has not been as yet 
possible to follow out the connection between the different 
states of one kind of matter. Doubtless much of the dis¬ 
agreement of the results we have on that important subject 
is owing to the insufficient observations of the different 
conditions under which the different observations were 
made. For instance, one would be disposed at first to say 
that those metals which require the most heat to pass into 
a different form contain most specific heat. But, unfortu¬ 
nately, our measurements have only been made within the 
limited range of the thermometer. We do not know 
the quantity of heat absoibed by any substance when it 
is gradually warmed from the observed zero up to a given 
temperature ; and it is more than probable that the actual 
specific heats which we observe in elements and in com¬ 
pounds, at temperatures under which we observe them, are 
very different, and do not stand to one another necessarily in 
the same relation as the total quantities of heat contained 
in the substances stand to one another ; because some 
bodies absorb heat and increase their specific heat, more 
rapidly than others \ therefore, by change of temperature 
certain differences may occur. However, taking the 
specific heats of bodies as we possess them, I think, allow¬ 
ing for all these imperfections, and others, we have notwith¬ 
standing a very advantageous light upon our subject. In 
the first place, we are able to compare the proportions of 
one and the same element in different states. Take 
the element carbon, for instance, which occurs in a variety 
of forms, some more easily igneous than others, and 
capable of combining more readily with oxygen, and burn¬ 
ing very readily, as in the form of lamp-black ; the same 
element occurring in other forms, such as coke, plumbago, 
or diamond itself, which possess chemically this property 
in a very much less powerful degree. It is well known 
from the researches of M. Begnault, M. Silberman, and 
others, that some varieties of carbon have a less specific heat 
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than others, that some absorb less heat in order to undergo 
a certain rise of temperature than the more chemically active 
varieties; and it has actually been shown that those varieties 
which have the greatest specific heat evolve, on combustion, 
the greatest quantity of heat. Take another instance. 
Phosphorus, as is well known, can be transformed by 
various processes into another state which is more dense 
—in which the particles are more closely aggregated 
together. It is well known that the red phosphorus does 
not melt so easily as the other sort ; fmore especially is it 
known that it has a less specific heat ; and estimating this 
specific heat as the measure of the motion in its particles, 
the particles of the red phosphorus are in a less rapid state 
of vibration or momentum than the particles of the clear 
phosphorus. Then also we find, side by side with this, 
that the particles of red phosphorus, in combining with 
oxygen to form phosphoric acid, evolve less heat than 
clear phosphorus. The kind that has got less heat in it 
evolves less on combustion. Again, which is more im¬ 
portant for our purpose, the particles of the red phos¬ 
phorus are less easily ignited, having a less tendency to 
undergo the process of combustion, than the particles of 
the clear phosphorus. They have a less active 
tendency, under the ordinary temperature, to combine 
with oxygen. And again, if we immerse red phosphorus 
in sulphate of copper, it is well known that none of the 
metal is reduced by it. That is a distinctive test between 
red and clear phosphorus. In one case oxygen is taken from 
the sulphate of copper, and it effects the precipitation of 
the copper; so that in this respect we see by comparing 
the two states of one and the same element that the clear 
phosphorus is transformed, and that the particles of the 
red variety are deprived of a portion of the vibration 
which they possessed in the state of clear phosphorus, and 
that the properties of the element are for the time 
altered so as to be less active chemically. That is a most 
important point which I wish to establish on that par¬ 
ticular case; but I think that the comparison of the 
specific heat of analogous elements—elements which 
belong to one and the same natural family—may serve to 
establish the same conclusion, perhaps even in a more 
striking and practically useful manner. For instance, we 
will take Deville’s law as an approximation to the truth, 
that the quantity of heat contained in each unit of weight 
of one element is as much less as the atomic weight of 
that particular element is greater, or the products of the 
atomic weights of each element. Let us take merely the 
case of some elements belonging to one well-characterised 
natural family, and which are perfectly analogous to one 
another. Take, for instance, the natural family of 
chlorine, iodine, and bromine. Now, Deville’s law 
enables us to express in terms, by the thermo-dynamic 
theory, that an atom of chlorine which is light has the 
same momentum—the same actual mechanical force in 
each atom—as an atom of bromine or iodine ; and, accord¬ 
ingly, if these atoms are moving in a medium with no 
resistance, the velocity with which the atom of chlorine 
will move must be as much greater than the velocity with 
which the other atoms are moving, as its atomic weight is 
less. Thus Deville’s law, if it be true, is merely another 
statement of the fact. 

And now let us see how a comparison of the chemical 
properties of these elements will bear upon our previous 
notion. The theories we were just now reviewing had 
regard to the effect upon affinity of rapid motion com¬ 
pared with the effect of less rapid motion. Let us ask 
ourselves which of these three elements—chlorine, bromine, 
or iodine—is the most active chemically. I will take 
one particular case of the relative action of chlorine, 
bromine, and iodine in combining with one and the same 
element—hydrogen. It is well known that chlorine com¬ 
bines more powerfully with hydrogen than bromine does ; 
and that bromine, in its turn, combines more readily than 
iodine does, and it has been shown by a measurement of 
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the quantity of heat evolved in the respective combinations 
that chlorine evolves a great deal more heat in its union 
with hydrogen, than bromine, and bromine more than 
iodine. We should accordingly, in the case of their de¬ 
compositions, say that chlorine has the most affinity for 
hydrogen, and iodine the least, and we should put at the 
top of the series, as regards affinity, the element which 
has, as I just now said, the greatest velocity of motion. 
I say that Deville's law leads to the confirmation of the 
result which we have arrived at before, that the body 
which has the greatest affinity, evolves the greatest 
amount of heat. For it has been shown that the quantity 
of heat evolved when chlorine unites with hydrogen, is 
greater than when bromine unites with hydrogen; and 
that when chlorine displaces bromine a certain quantity of 
heat makes its appearance. 

Now, amongst the other considerations which may 
reasonably be referred to in order to obtain a confirmation, 
or verification, or authentication of these results, I may 
refer to the process of diffusion, in which particles are left 
to themselves with as little disturbing force as perhaps 
under any experiment one can refer to. Now, it is well 
known that in diffusion the process amounts generally to 
nothing else than what I have just now affirmed to be the 
normal action of particles upon one another. Suppose 
we put into a jar a quantity of hydrochloric acid, and fill 
up the jar with water, we find that the hydrochloric acid, 
although heavier than the water, gradually makes its way 
to the top of the jar, and the water goes down in the place 
of it. But we really do not know, it having never been 
proved, that the hydrogen of the hydrochloric acid goes 
up, and that the hydrogen of the water goes down. All 
we can say is, that chlorine goes up and oxygen goes 
down. The fact stated in its simplest terms amounts 
merely to an interchange of constituents—an interchange 
of the chlorine for the oxygen without the aid of any 
external force whatever. Now, it is well known, from the 
researches of Mr. Graham, that after measuring the quan¬ 
tity of hydrochloric acid which diffuses itself in a given 
time, if a similar experiment be made with hydrobromic 
acid, it diffuses in about the same time; and if in a third 
experiment hydriodic acid be taken, and the quantity 
diffused in the same time, under the same conditions, be 
measured, it is found they are just about equal. Now 
■what does that amount to ? In equal weights of hydro¬ 
chloric acid and hydriodic acid the hydrochloric acid diffuses 
as many more atoms than the hydriodic acid as its atomic 
weight is less than that of the hydriodic acid. The atomic 
weight of chlorine is 353, and that of iodine is 127 ; 35-j 
would go between 3 and 4 times into 127 ; so that there 
are 3 or 4 times as many atoms of chlorine diffused as 
there are atoms of iodine. Bromine is 80; so that there 
would be about 2 atoms of iodine for about 3 of bromine. 
In fact, we find that those elements which we had reason, 
from other considerations, to consider as possessing the 
most rapid motion, actually do move out quickest of the 
three particles we have been considering, as we had reason 
to believe from Deville’s law. The observations of the 
velocity in other cases of the same beautiful phenomena 
lead us to results which are accordant with this provision. 
I do not mean to say that I could explain all the results 
which have been observed, by this or any other theory ; 
yet there are striking coincidences of the kind, and they 
consist of the cases of simple and well-known compounds 
which can hardly be supposed to be accidental. 

Now, when we are judging of the force with which 
bodies unite, we generally ate inclined to think that those 
elements which, on combining, evolve a great amount of 
heat are uniting more powerfully than those which, on 
combining, evolve less heat; that the disturbance which 
is produced by the intensity of the heat which is evolved 
on combination, does suggest itself to the mind as the 
measure of the amount of force with which the combina¬ 
tion takes place ; and, more than that, I think that the 
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notion of chemical affinity itself usually carries along 
with it this further idea—that the more completely the 
product of any particular combination has lost the proper¬ 
ties of the bodies of which it was formed, the more inert 
it is, and the less disposed to re-act in any way whatever : 
the more powerfully do we consider the elements of that 
body to be held together. 

I will now describe the results of the experiments with 
specific heat. We should conclude from what I have just 
said, that those bodies which, on combining, evolved much 
heat, would form a compound containing less heat than 
others, which, on combining, evolved less heat. It would 
seem that the greater the evolution of heat on combustion, 
the less would be the specific heat of the product com¬ 
pared with that of the constituent bodies. We ought to 
find, when bodies unite with great energy, and when they 
form a product in which the elements are held together 
with great force, and great heat is evolved, that the pro¬ 
duct will have a much less specific heat than the original 
bodies. And, now, upon this subject I am really at a loss to 
know what to say. I have looked carefully and repeatedly 
over theresults of the observations on the subject; andlhave 
found many cases which certainly agree with this notion, 
but also many that do not. There are many determinations 
from very competent authorities of the specific heat of 
compounds and determinations of the specific heat of the 
substances from which those compounds are formed, in 
which it is found that the products actually contain more 
specific heat than the original constituents. Now, I con¬ 
ceive, in the first place, in order to compare properly and 
fairly the product, for instance, of baryta and sulphuric 
acid—sulphate of baryta—one ought to take it as formed 
by a specific process. One measures the quantity of heat 
which is given off when sulphuric acid combines with 
baryta, but we ought to take its specific heat and compare 
it with the specific heat of the different bodies. Experi¬ 
ments of this kind in direct relation have not, to my 
knowledge, been as yet made on any extensive scale ; but, 
certainly, I think I am not overstating the case when I 
express my belief that in some of the best examined cases 
an agreement of the kind occurs. Eor instance, amongst 
the compounds of sulphur with metals, numerous instances 
are found in which the sulphides have had very con¬ 
siderably less specific heat than the sulphur and the metals 
before combining ; and I think they are, perhaps, the 
most fair cases. Sulphur and the metal can be weighed, 
and the product can also be weighed in a solid state, and 
there is a great resemblance between the elements and the 
compound. I think, certainly, that taking the specific 
heat of oxygen and a metal, and measuring the heat 
evolved when the metal is burnt in oxygen, and then 
taking the weight of the solid oxide is hardly fair, because 
the change of state is hardly consistent with a direct com¬ 
parison of the substances. However, although many 
cases of chemical combination do appear to agree as far as 
regards 'the capacity for heat of the products, in the 
manner which is stated in the process I have been sub¬ 
mitting to you, there are some cases which not only do 
not agree with it, but which, I conceive, ought not to 
agree with it. There are certain bodies obtained by 
means of indirect action. Take, for instance, the case of 
anhydrous nitric acid, which everybody knows cannot be 
got originally from oxygen and nitrogen. Anhydrous 
nitric acid, which we have every reason to believe ensues, 
has more heat stored up in the particles, than the oxygen 
and the nitrogen contained ih them when uncombined. 
Now, it is well known that this particular body, anhydrous 
nitric acid, by a very slight disturbance of the equilibrium 
of its particles, undergoes a violent explosion, in which 
heat is evolved, and free oxygen and free nitrogen 
liberated ; so that the indirect process by which the bodies 
were persuaded to enter into that particular combination, 
may, in each case, have been accompanied by an evolution 
of heat; but the circumstances under which we after¬ 

wards examine it being totally different, the alteration of 
specific heat enabled it to retain a greater quantity than 
the elements in their free state. 

Take as another case the compound hydriodic acid. 
According to Messrs. Eavre and Silberman when elements 
unite without the presence of water, you would actually 
need to add heat to the free iodine and the free 
hydrogen. It is known that the compound when 
formed, especially by itself, is extremely unstable, and 
readily gives off its hydrogen. The elements separate 
with such extreme facility that they are evidently not 
held together with great force, and such cases as that 
rather afford a confirmation of the case in which it is 
generally found, that when bodies contain less heat they 
are then moving more slowly, and are more inert, and 
have less mechanical motion in their particles, in accord¬ 
ance with the notion with which we started. But in the 
consideration of chemical force of combination, without 
more exact data than any we have obtained, such cases as 
those which I have had the honour of submitting to you 
are unsatisfactory at the best. No general notion can lead 
to any accurate scientific results. I do not mean to say they 
may not have their uses in order to classify bodies in a par¬ 
ticular way, but the only process which I know by which 
one can get anything like a quantitative comparison of the 
relative forces with which different elements unite, is by 
the working of that beautiful machine—the galvanic battery. 
I know of no other process by which we can in so easy 
and certain a manner compare the forces which are at work 
in different cases of chemical combination. In order to 
avaid too remote an analogy with the actual process, and 
in order to express the matter in exact terms, I ought to 
classify chemical action a little, in a manner that I think 
will be readily admitted to be applicable to it. Eor 
instance, when wre have the case of the oxidation of a 
metal by nitric acid, as when we throw copper into nitric 
acid, it is said that is a process of oxidation. It is true 
enough that the copper is oxidised, but it is equally true 
that it is a process of cle-oxidation ; because we have to 
think of nitrogen as well as oxygen. And so in the 
greater number of other cases chemical action consists, 
either directly or indirectly, of two processes. The case 
of zinc and sulphuric acid might be said to be one of com¬ 
bination, which happens when the zinc is thrown in con¬ 
tact with the sulphuric acid and combines with oxygen ; 
but you might equally say that it is also a case of libera¬ 
tion of the hydrogen. We will take the case of a battery 
of a very simple kind. [The section of a battery was drawn 
upon the black board.] We will take merely a plate of 
zinc and a plate of platinum in it. In this cell I have 
some hydrochloric acid. This shall form the chain between 
the zinc and the platinum, and there is my connecting 
wire. In this ideal battery all the hydrogen is being 
evolved from the water. We have combination of the zinc 
with the chlorine; a combustion is going on there. On 
the platinum plate we have the opposite process—the 
separation of chlorine and hydrogen. If we were to call 
this process of the combining of the zinc “burning,” we 
should call the separation of the hydrogen, to use an 
un-English expression, “un-burning.” Now, if we follow out 
the appearances which present themselves in special rela¬ 
tion to heat, we find that the process in its general features 
is not accordant with what we know. Eor if we burn 
zinc in chlorine, we get a very large quantity of heat 
evolved, which we do not find makes its appearance on 
the surface of the zinc plates in the battery. There is not 
that amount of heat evolved, although there is no doubt 
that the chloride of zinc is forming; and on the other 
side where hydrogen is being separated from the chlorine 
we do not find that quantity of heat absorbed, or cold 
produced, by this un-burning. Everybody knows there is 
a frigorific mixture on this plate, and combustion, or 
the means of producing heat, on the other plate. 
All the heat we get produced is the difference between 
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the zinc which is combining, and the hydrogen which is 
being uncombined. For instance, to take Favre and 
Silberman’s determination of the heat in the presence of 
a large quantity of water ‘of hydrogen combined with 
chlorine: we will call the heat 40,000, which is evolved 
when 1 gramme of hydrogen unites with 35^ grammes of 
chlorine, Avhen one equivalent of zinc unites with chlorine 
we have 56,000 degrees of heat, and it is well known from 
the experiments of Mr. Joule and Mr. Wood that if you 
measure the total quantity of heat which is evolved in the 
whole battery—I mean in the connecting wire and the 
battery altogether—measuring the heat which is produced 
by the simple resistance which that wire overcomes, let it 
do what kind of work you like—if you measure it you 
find it is exactly equal to 16,000 degrees of heat, which is 
equal to the heat which the zinc evolves in combustion, 
minus the heat which the hydrogen being evolved absorbs 
on being separated from its compounds. Now, the ques¬ 
tion arises how, in the arrangement of our machine, the 
heat which the hydrogen wants in order to be evolved is 
communicated. The zinc has evolved 56,000 degrees of 
heat, but the hydrogen wants 40,000 of them. Jt is a 
question how the hydrogen gets that quantity of heat. 
It is well known that in the liquid which connects the 
two plates of zinc and copper there is a certain motion of 
the particles,—that when the chlorine which is next to the 
zinc has combined with it, and chloride of zinc is formed in 
that way, there is an atom of hydrogen left next the zinc. 
When an atom of chlorine combines, chlorine again takes 
the place of the chlorine which has gone out, so that the 
process we had at first re-establishes itself, in fact, in the 
liquid which connects the positive and negative metals. 
We have a constant change of places of analogous 
elements ; we have, moreover, a number of properties, 
which we describe in general terms as a current of elec¬ 
tricity passing through the liquid; and we have, besides, 
a perfectly similar appearance in the wire which connects 
the plates themselves—there is a current of electricity 
passing through the wire exactly as much as the current 
of electricity passing through the liquid. Of course the 
state of the particles in the wire is the same as the state 
of the particles in the liquid, and produces the same 
effect; and there must be a state of motion in the particles 
of the wire of the kind that we know to occur in the 
particles of the liquid. We cannot distinguish one atom 
of copper from another atom of copper to see how they 
are moving ; but in all the cases we have an identity 
between the effects produced in the liquid itself; and it 
would be certainly unwarrantable, as far as I know, to 
assume that a different process occurred, so as to produce 
this identity of effects. So that the result comes to this, that 
we consider the connecting wire asservingto carryover from 
the zinc which is combined with chlorine, to the hydrogen 
which is uncombined, and separating, to carry over all the 
heat which the hydrogen needs in order to be set free, and 
constitute free hydrogen ; and that the particles of the wire 
are in a state of vibration which is communicated, by 
waves, from one particle to another—from the zinc, which 
is burning, to the hydrogen, which is un-burning. Now, 
in the battery it is well known that by interposing wires 
of different resistance, we can measure the forces which 
are at work ; and I think you will agree with me, that 
what occurs is precisely identical with those processes 
which occur if a lump of zinc is thrown into some hydro¬ 
chloric acid. Hence we have free hydrogen being evolved 
over certain points of its surface, and there is no doubt 
whatever that when those points are less active they 
evolve hydrogen more easily. There is no doubt that on 
the surface of a lump of zinc there are little local galvanic 
currents occurring, the only difference being, that in this 
beautiful arrangement we keep all the combining process 
in one portion of the apparatus, and the separating process 
in another, so that the one cannot take place without the 
other; and therefore by interposing different resistances 

we can operate with the most beautiful perfection, and 
measure, with the most wonderful accuracy, the force, by 
the amount of resistance which is overcome. I conceive 
there is no test for the measurement of forces to be com¬ 
pared with the amount of work which can be done. 
There is no doubt that where a body which is combining 
evolves very much more heat than the body that is sepa¬ 
rating absorbs, then great resistance can be overcome ; and 
the force by which the one element displaces another may 
be measured by the quantity of heat which is evolved in 
the displacement. I believe, in stating that, I am not 
advocating any hypothesis whatever, but merely giving 
well-established results from the best observers. 

(To be continued.) 

NOTICES OP PATENTS. 

Salts of Alumina. T. Richardson, Newcastle-on-Tyne. 

The ideas which gave rise to the former patents of this 
chemist for the use of sulphurous acid, are pushed still 
further in another patent, in which the action of the same 
acid upon aluminous minerals is claimed. 

Artificial Fuel. J. Jnglis, Glasgow. 

There have, perhaps, been as many silly processes 
patented for forming artificial fuel as for any other thing 
whatever. Mr. Inglis’s patent takes an unenviably dis¬ 
tinguished position among them. He mixes excrement, 
“ human or animal,” with any kind of wood in the form 
of chips, saw-dust, or shavings, and coal-dust. Fortunately 
for society, this patent was not proceeded with. It is 
probably, therefore, a failure in practice. 

Improvements in the Manufacture or Production of Nitrate 
of Potash and Soda, and in the Application and Use of 
Certain Products of such Manufacture in the Manufacture 
of Soap. W. Anderson, Glasgow. 

The patentee prepares nitre by means of the well-known 
double decomposition which ensues between potashes, or 
any salt of potash, and nitrate of soda. The nitrate is 
not procured directly, but by evaporation of the spent 
liquors obtained in the manufacture of soap with a 
mixture of potashes and nitrate of soda. The nitre is 
obtained by successive evaporations, until, at last, car¬ 
bonate and caustic soda begin to deposit. The final 
mother liquor contains much caustic soda, which may be 
used for the preparation of hard soap or any other 
purpose for which soda, or soda ash, is applicable. One 
of the improvements claimed is the conversion of the 
sulphate of potash contained in the potashes of commerce, 
into nitre. This is effected by double decomposition with, 
the nitrate of lime, obtained by neutralising with lime the 
nitric acid washed away from palm oil after bleaching it 
with nitric acid. 

Evaporating-Pans for the Manufacture of Salt. J. Corbett, 

near Bromsgrove. 

The patentee makes the evaporating-pans of cast instead 
of wrought-iron plates. The castings are constructed 
with flanges to enable them to be bolted together. A 
trough or depression is' also claimed running either all 
round, or only on two sides of the pan. This trough is 
for the same purpose as the depressed end of common 
salting down pans, namely, to allow of the salt being 
raked together as it deposits during evaporation. The 
patentee also claims, both in cast and wrought-iron pans, 
making a gradual rise from the 6nds and sides to the 
middle. 
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Manufacture of Cyanides of Barium and Strontium. 
W. Clark, Chancery Lane, London. 

This is a patent for the cyanuration of barium and 
strontium in presence of carbon. The process is precisely 
similar to that by which cyanide of potassium has often 
been obtained. The patentee mixes carbonate of baryta 
with sawdust and charcoal, and, after placing it in a tube 
heated to redness, passes nitrogen gas over the mixture. 
The current of gas is kept up until the mass is cold. On 
treating with water the contents of the tube large 
quantities of cyanide of barium will be obtained. We do 
not think this is likely to be a profitable method of 
obtaining cyanides. The patentee does not seem to be 
aware of the researches which have been made by 
numerous chemists of eminence upon the action of atmos¬ 
pheric nitrogen at high temperatures upon mixtures 
containing carbon, iron, and alkalies. 

CORRESPONDENCE. 

Magenta Dye. 

To the Editor of the Chemical News. 

Sir,—I enclose you a small sample of Magenta powder 
which is soluble in water. When dissolved it will dye 
either silk, wool, or cotton, without any mordant or 
assistant. If you will go to the trouble of pouring a little hot 
water on the powder, and then pass the solution through 
a piece of cotton (so as to separate the insoluble matter), 
then dip a little silk or wool in the liquor, you will find 
the same dyes a beautiful shade and about the brightest 
in the market. I have made this on anew principle. 

The French have sent over here a paste Magenta, which 
will dye silk, but not wool, and nothing near so bright as the 
enclosed sample. The reason I send you this is to show 
that a Magenta can be made in a powder, and be quite 
soluble in water and dye on any fabric without using 
any spirits of wine or methylated spirit.—I am, &c. 

Magenta. 

[The sample of Magenta dye has answered very well in 
our hands in dyeing both silk and wool. If such an 
article could be introduced into commerce at a reasonable 
price, it would, we doubt not, meet with a ready sale.— 
Ed. C. N.] 

The Adulteration of Food. 

To the Editor of the Chemical News. 

Sir,—I beg leave to say that the only series of experi¬ 
ments I ever performed upon the adulteration of bread 
was made on loaves purchased at forty different shops in 
the metropolitan district of Lambeth; and that, in nine 
out of forty samples, I was unable to detect the presence 
of alum. 

My experience in the matter of food-adulteration has 
led me to believe that t)ie morality of dealers in eatables 
and drinkables, though not unimpeachable, is quite equal 
to that of professional grievance*mongers and dealers in 
mares’-nests.—I am, &c. 

Wm. Odling, M.B., F.R.S. 
Kennington-road, London, S. 

MISCELLANEOUS. 

Cliemical Society.—The next meeting of this 
Society will take place on April 18, when a discourse will 
be delivered “ On the Application of Electricity to the 
Explosion of Gunpowder,” by F. A. Abel, F.R.S. 

Silver fin Sea Water.—Captain Maury, of the 
American Navy, has been making some calculations, based 

upon the discovery of traces of silver on the copper’ 
bottom of a vessel docked at Valparaiso, and from these cal¬ 
culations Captain Maury concludes that at least 200,000,000 
million of tons of silver exist, in an exceedingly diffuse 
solution, in the waters of the ocean. 

Royal Institution of Grcaf Rritain.—At the 
General Monthly Meeting, held on Monday, April 1, i86t, 
William Rutherford Ancrum, Esq., Stephen Jennings 
Goodfellow, M.D., and William Newmarch, Esq., were 
elected Members of the Royal Institution. Rev. Charles 
Forster, H. G. De Mussy, M.D., Rev. A. Denny, and 
W. E. M. Tomlinson, Esq., were admitted Members of 
the Royal Institution. The presents received since the 
last meeting were laid on the table, and the thanks of 
the Members returned for the same. The following is the 
arrangement of Lectures for the ensuing week :—Tues¬ 
day, April 16, at 3 o’clock, Professor Owen “ On Fishes.” 
Thursday, April 18, at 3 o’clock, Professor Tyndall *' On 
Electricity.” Friday, April 19, at 8 o’clock, John 
Ruskin, Esq., “ On Tree Twigs.” Saturday, April 20, 
at 3 o’clock, Max Muller, Esq., “ On the Science of 
Language.” 

Uses of Tea.—At a recent meeting of the Society 
of Arts a paper was read on “ The Uses of Tea in the 
Healthy System,” by Dr. E. Smith. The author began 
by stating the opinions brought forward by Professor 
Johnstone and other chemists on this subject—views which 
were still very generally held. These might be summed 
up thus : that by the use of tea—1. The waste of the body 
is lessened ; 2. The body is nourished ; ‘ 3. By lessening 
waste, we may- lessen supply, and yet the bodily powers 
shall be duly sustained. He stated his reasons for differing 
from these statements, and explained the nature of the ex¬ 
periments which he had undertaken in order to ascertain 
the actual effect produced by tea. If there be an abun¬ 
dance of food in the system, and that especially of 
the farinaceous or fat kinds, tea is a powerful digestive 
agent, and by promoting the transformation of food, 
it aids in nourishing the body ; but with a deficiency of 
food in relation to the waste to the tissue by exertion, or 
the waste of heat by cold, or by too profuse evaporation 
from the skin, it wastes the tissues of the body, and 
lowers the vital powers. He, therefore, considered that it 
was not suitable as a partial substitute for food, as was 
generally supposed ; for it increased the waste of the 
body. 

ANSWERS TO CORRESPONDENTS. 

%* All Editorial Communications are to be addressed to Mr. Crookes* 

and Advertisements and Business Communications to the Publishers* 

Griffin, Bohn & Co., at the Office, 10, Stationers’ Ilall Court, 
London, E.C. 

Vol. II. of the Chemical News, containing a copious Index, is now 
ready, price 12s., by post, 12s. 8d., handsomely bound in cloth, gold 
lettered. The cases for binding may be obtained at our Office, price 
is. 6d. Subscribers may have their copies bound for is. if sent to 
our Office, or, if accompanied by a cloth case, for 6d. A few copies of 
Vol. I. can still be had, price 10s. 6d., by post 11s. icl. Vol. III. com¬ 
menced on January 5, 1861, and will be complete in 26 numbers. 

Tar.—We intend to give a report of Mr. Perkin’s Lecture “ On the 
Colouring Matters Obtained from Coal-tar,” which will be delivered 
before the Chemical Society on May 16. 

Silicic Ether.—We do rot know where this can be obtained. It cer¬ 
tainly cannot be got ready made, and few manufacturing chemists 
would undertake to make it unless it were ordered in quantity. Dr. 
Frankland was asked £6 per lb. for it in quantity. 

T. W.\B.—We never heard the name of the gentleman you mention. 

C. R.—1. We do not know at present ; but any process would 
answer if devised by a skilful chemist who knew what he was about. 
2. No attempts have been made except as experiments. 3. It would ; 
but. not in sufficient quantity to pay for the battery power employed. 
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TECHNICAL CHEMISTRY. 

On the Adulterations of Food, tyc., in Melbourne, 
by William Sidney Gibbons. 

I subjoin a few notes of observations that I have made’ 
from the year 1852 to the present time, on articles of 
food largely consumed and commonly adulterated. In 
the present paper I shall therefore confine myself as 
much as possible to cases that have come under my own 
notice in Melbourne. The first case of contamination 
that I remember to have noticed here was the presence 
of copper in some raspberry-jam, imported from Hobart 
Town in 1852. The contamination was obviously acci¬ 
dental, and the risk of its recurrence is reduced by the 
extensive use of enamelled iron preserving vessels. I 
remember, however, that the announcement did not 
appear to awaken any anxiety, but, on the contrary, 
seemed to be regarded as something very funny by the 
audience to whom it was incidentally mentioned in a 
lecture. 

Flour.—I find in my notebook a record, bearing date 
November, 1856, of the examination of several samples 
of flour at one time. They were eight in number, and 
of the eight, four were notably adulterated with plaster- 
of-Paris. Many cases occurred about the same time of 
the seizure of flour, which, after examination, was con¬ 
demned as unfit' for sale, the vendors being punished 
whenever the act could be brought home to them. Most 
of the flour so condemned was musty, or otherwise 
deteriorated by organic change. About the same time a 
somewhat singular circumstance occurred which is 
worthy of mention in this connection. I had been 
lecturing in a suburb, not then famous for the produc¬ 
tion of good bread, on the chemistry of bread. After 
discussing the various phenomena connected with nutri¬ 
tion, with bread-making, &c., I proceeded to illustrate 
the most familiar adulterations by actual experiment, 
and by the citation of cases. When I concluded, some 
local bakers, virtue impelled, rose to say a few words for 
the credit of the craft. One had been in the trade for 
twenty-seven years and had never heard of alum, another 
was all innocence on the subject of potatoes, and a third 
was horrified by the bare mention of plaster. I was 
about to disclaim all personal allusion, as I did not 
know at which of their shops my sample had been 
bought, when a gentleman in the body of the crowd 
rose, and having premised that he was unconnected with 
the “ mystery,” told the following pertinent anecdote 
without comment:—“ He had imported a cargo of 
whitening, an article in great demand among the makers 
of effervescing draughts, but unfortunately for him his 
shipment arrived in cold weather, and was stored at a 
cost almost beyond its then value. There it remained 
for some time, ‘ eating its head off’ in the store, for there 
was no hope of a rise until the next spring; when one 
day, to his surprise and delight, the broker in whose 

hands it was placed, called and reported the profitable 
sale of the lot. 1 What on earth occasions the demand 
at this season ?’ inquired the delighted vendor. ‘ Flour’s 
up,’ was the laconic reply,” 

Bread. —Although I am willing to believe that bread 
is less injuriously, and less extensively doctored here 
than in London, it is often far from being what it pro¬ 
fesses. Damaged flour and deteriorated grain are cer¬ 
tainly sold specially for the behoof of fowls and pigs, 
and contribute their share to the prevalent diseases 
among the former, but they nevertheless often find their 
way to the table. I have lately had some samples of 
bread under examination for fungi; but although I could 
have taken a hint from the oft-quoted Dauphine, and 
have eaten pastry, rather than such bread, I was not 
sufficiently satisfied of their presence to feel justified in 
condemning it; as while the conditions for the growth 
of fungi subsisted, the plants themselves were not to be 
found. I have already made mention of potatoes as a 
common, I may say, a general adulteration of bread, 
not in the form of potato-flour or starch, but entire or 
simple boiled mashed potatoes. The fraud here is the 
substitution of a less for a more nutritive article, and 
one too that holds a larger quantity of water. The 
same objections, with others ou which it is needless to 
enter, apply to the use of rice. 

Spirit*.—To the liquors sold in Melbourne I have had 
opportunity of giving special attention, and I have notes, 
the publication of which, with names and addresses, 
would probably astonish the persons to whom they refer. 
It must not be supposed that liquors sold over bars are 
the same as those delivered into cellars, or from bonded 
stores. Such little trifles as water, salt, alum, burnt 
sugar, frequently enter into the composition of the 
nobbier, and one or other may almost always be found. 
Were it otherwise, there would, probably, be a much 
larger amount of drunkenness produced with the expen¬ 
diture of smaller sums of money. People could get 
“ wholesomely” drunk too soon upon spirits of the full 
strength, and the most profitable kind of trade—viz. 
tippling, would run a risk of being curtailed; wThile if 
the diluent alone were added—and I believe that this 
may be the only addition in some few of the best houses 
—the reduction could not be carried to so great an extent 
as is common. To take an example, one of many, over 
the bar of a house that shall be nameless, one of a class, 
a spirit (rum) was sold, which was within a fraction of 
forty degrees of proof below an average sample obtained 
from a respectable wine merchant, and employed as a 
standard for comparison. The solid constituents were 
very little reduced, and the extractive matter, including 
the gum, sugar, &c., were but little less. How then had 
the change been effected? The strength had been 
brought down by water, the colour, and part of the 
flavour restored by burnt sugar, and other, perhaps less 
agreeable, organic matters, and the roughness which 
might tickle unrefined palates was imparted by alum, 
the constituents of which were present in larger quan- 
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titles than could have been attributable to the water. 
In the matter of brandy, less consumed, perhaps, by the 
class of customers thus played upon, I found less doctor¬ 
ing of the sort described. Brandy is even more exposed 
to doctoring than rum, but to do it well requires rather 
more nicety, and the ingredients are not of the same rough 
and ready kind. In the series of experiments to which I 
refer, I find a brandy fifty-three degress below the as¬ 
sumed standard. In this instance there had not been any 
addition of alum or, other mineral astringent, probably 
the water was almost the only adultei’ation, the use of 
some highly concentrated astringent, such as catechu, 
being alone admissable under the circumstances. Neither 
capsicum nor tobacco were found, nor had any mineral 
acids or metallic salts, except common salt and alum, 
been added to any of the spirits examined. The advance 
in price wras the same as in the former case cited, but 
the bulk was doubled, so that the profit bordered on the 
fabulous. 

Seers.—In the beers it wTas more difficult to discri¬ 
minate between the work of the English and the 
Colonial brewer, and to determine the publican’s part 
in the doctoring. I believe, however, that his share is 
limited to collecting all the drains of the counter, and 
the other beer-engine waste flow into a butt, whence it 
returns in combination with original beverages, and to 
drawing from two butts. The latter operation has place 
more particularly with ale, the pipe going down from 
the engine is branched, one end going into the English 
brand, to whose name it answers, and the other into 
some colonial abomination; or, perhaps, into the omnium 
before mentioned, though the chief use of that is, no 
doubt, for the ready production of half-and-half. 

Confectionery in its most artificialised forms is a 
fruitful source of disease; and well it may be. The 
most noxious types of those really intended for eating 
(though many ornamental devices not addressed to the 
palate yet find their way into the stomachs of children) 
are the comfits of dead white, body coloured externally. 
In some of these I found the following colouring mat¬ 
ters : the red was a harmless organic pigment, one of 
the lakes commonly used ; the yellow was the poisonous 
chromate of lead, and formed a thick coating on the 
surfaces of some of them, while in others the pigment 
was diffused ; the same deadly paint wTas used in com¬ 
bination with the red to produce orange ; the blue was 
ultramarine, and the same pigment faced with red 
furnished a purple. The wdiite opaque mass, though 
uninviting enough, was nearly all sugar, and did not 
contain any plaster-of-Paris or other earthy matter. 

Coffee.—Perhaps the most remarkable example of 
local adulteration and sophistication is coffee. I long 
regarded it as the sole case of the kind that demanded 
notice. The question “ What is coffee ?” should now 
have for its reply, “ Coffee is a manufactured article, 
varying according to the products of the country in 
which it is made; in Melbourne it consists in part of 
the berry whose name it bears, and in great part of gram, 
maize, peas, roasted corn or potatoes, and chicory.” The 
case of coffee is a very singular example of the gradual 
perversion of public taste, by means of gradually in¬ 
creasing adulteration. Formerly, in England, coffee in 
its purity w7as a staple commodity, its flavour was well 
known and was highly esteemed. Presently chicory 
was introduced with specious and false recommendations 
as an improver, an economiser, &c.; then those grocers 
who had before used it increased the proportion to keep 
pace with the times, and before long the coffee with an 
admixture of chicory, might be called chicory with an 

admixture of coffee. The chicory then became a mixture, 
as it is now, and the diluting ingredient required a dis¬ 
guise in the shape of colour; and the coffee mixed with 
mixtures became a very indefinite compound, and needed 
all sorts of sophistication to correct .flavour and colour. 
At this point, then, when coffee is merely a subordinate 
ingredient in the compound, begins the history of our 
adulterations, and the Melbourne manufacturer avails 
himself of the state of the public palate to acclimatise 
the usages of the London market. The state of the 
markets dictated whether maize, or gram, or peas, or 
potatoes should be the staple, and they were flavoured 
and coloured with chicory, enough coffee being added to 
tone the whole, to impart a modicum of their essential 
qualities which are possessed by coffee alone of all the 
ingredients, and to satisfy what served the artist in place 
of a conscience. 

A few words in conclusion. Without intending to 
defend the traders who either adulterate or sophis¬ 
ticate our food, I must distinctly throw the blame upon 
the consumer, who is the cause. No one who goes 
out of his wTay to a cutting shop, or who endeavours to 
purchase an article at a less sum than it can remunera¬ 
tively be produced for, has any right to complain of 
adulteration, nor is he entitled to raise a cry against 
sophistication, if he insist on an ideal standard of colour 
or texture. A manufacturer of genuine mustard, then 
almost the only one, tried for years to get his mustard 
into the English market, but was always at a disadvan¬ 
tage. It was of a dingy-brow7n colour, whereas the 
sapient public would not be content with anything but 
bright yellow7. Of course, said public was accommo¬ 
dated by the help of starch and turmeric. And so it will 
be with everything else. If people set their minds on 
having coffee at ninepence per pound instead of eighteen- 
pence, grocers would be found to supply the article.— 
Dublin Medical Press (from the Australian Medical 
Journal). 

Natural Oxide of Silver. 

We extract the following remarks on the above subject 

from the London Review :—. 

No little excitement has been caused by a recent 
announcement in the Times of the existence of silver, 
in the form of oxide, in the neighbourhood of the 
ordinary metallic silver deposits. The result being, first, 
that from a ton of ore, in its natural state, where the 
normal average of yield of the precious metal would be 
13 ounces, by the new process an average of 113 ounces 
of silver would be obtained, the overplus being derived 
from that which has hitherto been rejected as useless; 
and, second, that the cost of this new method of reduc¬ 
tion is relatively so small as to render the expense but 
little more than nominal. The letter in which this 
announcement is made prefaces it by stating that, up to 
within a very recent period, the existence of such a 
thing in nature as oxide of silver has been denied by the 
most eminent chemists, but that science has now demon¬ 
strated that it does exist in enormous quantities; and 
the waiter concludes by saying that the importance of 
this discovery to our own mines, where silver is often 
found in close approximation to copper and other metals, 
will be very great, but to some of the foreign ones, 
where the deposit is large and unmixed with other 
metals, the result, in the shape of returns, will be almost 
fabulous. This letter was evidently intended merely as 
a preliminary to a longer one, but still anonymous,— 
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from “ R. G.,”—in which, more detail is given, and the 
happy locality hinted at. Like the former one, it com¬ 
mences with the assertion that scientific men, of the 
highest chemical attainment, either still wholly deny 
the existence of natural oxide of silver, or assert that if 
it does exist it can only be extracted in such small 
laboratory experiments as to render the discovery com¬ 
mercially valueless. The writer then proceeds to confirm 
the previous statements, asserting that Cornish gozzans, 
which, in their natural state, give, upon assay, from 
5 to 13 ounces of silver per ton, yield, after the new 
method of treatment, from 54. to 216 ounces, whilst some 
have been found to be fabulously richer. Taking into 
consideration the great value of labour in England, it 
will not pay to work ores containing silver only in less 
quantity than 10 to 12 ounces per ton. It follows from 
this that the lowest yield, according to the new state¬ 
ment, 54 ounces, would bring in an immense profit. The 
expense of raising, reducing, and crushing these neglected 
ores could not exceed 3/. per ton, whilst the value of 54 
ounces of silver would be over 13/., and that of the 
average yet obtained, per ton, over 351. 

These statements are very extraordinary, and deserve 
the careful attention of every one interested in the 
development of England’s mineral wealth; whilst the 
fact of their publication in the Times renders it doubly 
important that they should not pass unchallenged by 
men of science. Divested of all theoretical conclusions, 
they simply amount to this, that certain silver ores, 
which yielded, according to the ordinary mode of assay, 
from 5 to 13 ounces of silver per ton, were shown, by 
another method of assay, to contain from 54 to 216 
ounces. • The conclusion is, therefore, jumped at that the 
cause of the discrepancy between the two assays is, that 
the lower numbers represent silver in its ordinary state, 
whilst the higher figures show what may be obtained by 
a different mode of working; the increased amount of 
silver arising from the presence of the precious metal in 
some mysterious combination with oxygen, the existence 
of which compound in nature the public are inferentially 
led to believe is only just beginning to be admitted by 
the most eminent chemists, and we are to assume that 
the product, oxide of silver, although present in the ore 
in such enormous quantities, possesses so remarkable a 
disinclination to give up its metallic constituent under- 
ordinary chemical treatment, that the usual methods of 
assay are quite inadequate to detect its presence. 

Now, we do not for a moment intend to dispute the 
fact that valuable silver ore has been and is habitually 
thrown aside as worthless ; such a thing only coincides 
with every day experience. Every new discovery in the 
metallurgical or mechanical treatment of ores, every 
new chemical fact which is made out in reference to the 
precious metals, is liable to be followed by the discovery 
that millions of tons of mining refuse will now “pay” 
lo work over again. Not long ago, the adoption of a 
very simple suggestion of a practical chemist was the 
means of very considerably increasing the yield of gold 
in one of the Australian gold-fields; immense quantities 
of “ tailings,” the accumulated refuse of many years, 
being by this means found to yield nearly as much gold 
as the original ore. A similar instance occurred in our 
own iron districts. One of the best and richest ores was 
for many years cast on one side as valueless, until a 
metallurgical chemist pointed out to the ironmaster that 
he had under his feet unlimited quantities of iron ore 
better than what he was putting himself to a consider¬ 
able expense to bring from some distance to his furnaces. 
Again, not many years ago, a clever mineralogist showed 

that gold was very widely distributed in various rock 
and strata in the British isles, and published analyses to 
show that in many localities it would pay for its extrac¬ 
tion. We are, therefore, quite prepared to believe that 
the same holds good with the less precious metal, silver, 
but we must really take exception to the unscientific 
manner in which the announcement has been made 
public. In the first place, why is it assumed that the 
silver exists in the form of oxide ? From the pains taken 
by the writers to set aside the universal opinion of 
chemists, the3r seem to admit that this is a weak point of 
their argument. Oxide of silver can be prepared artifi¬ 
cially with the greatest readiness; its properties have 
been studied and experimented upon over and over 
again, and the opinion which chemists have in conse¬ 
quence arrived at, that it is an extremely improbable 
substance to be found in a mineral state, is confirmed bv 
the fact that no work on mineralogy mentions such a 
body. It is one of the most unstable bodies ordinarily 
met with; simple exposure to the air, to rain, to light, 
or to heat, at once cause its decomposition, or passage 
into something else,—carbonate or chloride, both known 
minerals. When we add to this that it would require 
the utmost i-efinement of chemical skill to be able to 
pronounce definitely as to its presence in so hetero¬ 
geneous a mixture as Cornish gozzan, it will be seen 
that we require more evidence than a simple anonymous 
assertion to credit its existence. 

The inference which we are led to draw from the dis¬ 
crepancies between the former and latter assays also 
deserves comment. To a properly qualified person, the 
assay of a silver or any other metallic ore, and giving 
the theoretical yield per ton, would present no more real 
difficulties than the act of counting the books in a book¬ 
case, and giving a correct return of their numbers, would 
to an intelligent child; whilst the methods adapted by 
the assayer are so searching that the occurrence of other 
bodies in combination with the silver (whether it be as 
oxide, chloride, bromide, sulphide, &c.) can no more 
interfere with his results than can the different coloured 
bindings cause a false return of the number of books to 
be arrived at. The fortunate possessor of these Cornish 
gozzans evidently had the first assay made by a person 
who was not qualified to perform such an operation. 
He now finds that his mineral is richer than he expected ; 
but what need was there to trumpet the discovery in the 
Tunes, prefacing it with the remark, that whereas 
eminent chemists denied the existence of such a thing in 
nature as oxide of silver, science, on the contrary, had 
demonstrated that it does exist. 

New Discovery in Printing with Mauve, Magenta, Sfc. 

We have recently been shown some extremely beautiful 
specimens of muslins printed by a new process in mauve. 
The bloom and lustre are superior to anything we have 
seen; but perhaps the most remarkable fact connected 
with it is, that it stands boiling, soap, and violent 
rubbing fully as well as the fastest madder purple. The 
process is also applicable to Magenta, and—which, 
perhaps, shows its universality of application better than 
anything else—it may be used for the new chrome 
green : moreover, almost any number of colours may bo 
combined in the same pattern with as much ease and 
success as in working them separately. One great 
feature in this process is, that the whites are retained of 
the utmost purity, whereas by the dyeing process, with 
gallic acid and tin, they are by no means all that can be 
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desired. From what we have been able to gather, it is 
evident to us that the albumen, gluten, and dyeing 
processes for mauve will be quite put on one side as soon 
as this important discovery becomes properly known. 
We have not been, able to ascertain as yet the nature of 
the process, which, we believe, has, as yet, only received 
provisional protection; as soon as the patent is completed 
we shall hasten to lay a criticism upon it before our 
readers. We may perhaps mention that it is rumoured 
that the discovery originated at Messrs. W. Miller and 
Sons’ print works, of Springfield, near Glasgow. 

THE STOCKPORT WATER SUPPLY. 

The Stockport Water-works Company have tried another 
action against some proprietors of print-works who dis¬ 
charge their poisonous refuse into the Company’s source 
of supply. We may at once express our surprise that it 
should ever have been found necessary to bring such an 
action. The introduction of arsenic into the process of 
calico-printing is of but recent date. The town of Stock- 
port has been supplied with water from the present source 
for five-and-twenty years. It seems to us, then, more than 
astonishing that, setting aside the legal rights of the case, 
a manufacturing firm of great wealth should turn their 
refuse liquor, known to be strongly charged with a viru¬ 
lent poison, into a stream which they were well aware 
yielded the supply of water for drinking purposes to a 
populous town; and our astonishment as chemists is not 
at all lessened by the knowledge that the means of 
removing the poison bpfore the liquor is discharged into 
the stream is obtainable with little trouble and at small 
cost. It is satisfactory to know that the defendants in the 
former action have adopted a plan which perfectly succeeds 
in arresting the poison ; and there can be no reason why 
the Messrs. Potter, and the owners of other print¬ 
works on the stream, should not do the same. They have 
only to take the advice of a skilful engineer and a compe¬ 
tent chemist, and they will soon be taught how they may 
treat their refuse so that it may be discharged into the 
river without a trace of arsenic. 

The plaintiffs in the action are evidently not animated by 
any vindictive feeling : they offered to refer the case to 
arbitration, but the offer was declined, the defendants 
resting their case on a techincal objection to the right of 
the plaintiffs to tafce the water, which they admitted was 
to some extent contaminated. All this is very well in a 
legal point of view ; but there is a higher point of morality 
involved in these cases than can be adjudicated upon in a 
court of law. We have before urged the dangers which 
may arise from proving the ubiquity of arsenic. It 
greatly increases the probability of that poison being 
selected for criminal purposes when a ready defence is 
suggested that the presence of arsenic in the body of a 
person supposed to be murdered may be accounted for by 
its presence in the water the deceased habitually drank. 
Mr. Grove would no doubt skilfully avail himself of this 
fact, if at the next Chester Assizes he should be called 
upon to defend a prisoner accused of poisoning, and he 
would be quite justified in doing so. 

Let us hope, then, that we shall hear no more of these 
actions. Stockport may be a very healthy place, and it is 
quite possible that a much larger quantity of arsenic than 
was found in the water taken at the George Inn may be 
perfectly harmless. But we would still contend that to 
allow the minutest quantity to pass into the water supply of 
a large town is a criminally negligent act, and we shall be 
glad to hear that the Messrs. Potter have taken, and 
acted on, the opinions we have suggested, in which case 
they will have the consolation of knowing that they have 
obeyed the injunction which commands us to ii avoid the 
appearance of evil.” 

The following is a condensed report of this trial: — 

At the Chester Assizes, last week, an action was tried, 
brought by the Stockport Water-works Company, against 
Messrs. Potter and others, the owners of certain print¬ 
works on the Mersey, or its tributaries, for throwing 
certain noxious substances or poisons into that stream, and 
so polluting the water, to the detriment of the plaintiffs’ 
property. The case against the defendants was sub¬ 
stantially the same as against Messrs. Turner, Norris, and 
Co., in the action tried last year, and reported in the 
Chemical News, Vol. ii., p. m. 

In his opening speech for the plaintiffs, Mr. Collier 
suggested that the matter should be referred to some 
competent and disinterested individual, who should visit 
and examine the works, and then decide what should be 
done to abate the nuisance, and the plaintiffs would abide 
by his decision. Mr. Grove, on the part of the defendants, 
refused to accede to this proposal, and the case proceeded; 
the trial lasting four entire days. The chemical evidence 
for the plaintiffs was much the same as in the former case. 

Dr. Lyon Playfair said he had tested samples of water 
taken above and below Messrs. Potter’s works for arsenic. 
Above the works there .was none. The stream below the 
works contained arsenic in suspension, but none in solution. 
Samples of mud taken above the works, contained minute 
traces of arsenic. In one pound of dried mud taken 
below the works, he found five grains of arsenic, with 
some lead and a little copper. The mud of the Company’s 
reservoir contained arsenic. In water taken from a tap at 
the George Inn, Stockport, he had found traces of arsenic. 
The arsenic in the water above Messrs. Potter’s would be 
insoluble, but that taken at the George Inn, was directly 
attributable to the print-works. The mud of many rivers 
contained arsenic. 

Dr. Miller, in his evidence, confirmed the finding of 
the arsenic in the water and mud below the works, and the 
complete absence of the poison in the water above the 
works. In the water taken at the George Inn, Dr. Miller 
said he had found about one-hundredth of a grain of 
arsenic in the gallon. The presence of arsenic is not 
referable to natural causes, but immediatelv referable to 
the print-works. 

Mr. Grace Calvert had examined the water at the 
same time as Drs. Miller and Playfair, and had obtained 
just the same results. Calico printers are able to neutralize 
the effects of the poison before throwing it into the stream. 
It is now done at Messrs. Turner’s works. 

Mr. Bateman, civil engineer, in his examination, said 
that in his opinion a settling reservoir with filter could be 
constructed by Messrs. Potter, which would have the effect 
of intercepting the arsenic and other poisons. By a 
settling reservoir, he meant one which holds the refuse, to 
be periodically emptied by mechanical agency. 

Mr. Grove, for the defence, after making some technical 
objections to the right of the Company to use the water 
from Nabb’s Pool, ridiculed the idea that arsenic in such 
infinitesimally small quantity could do any harm at 
Stockport. It was even admitted in evidence, he said, 
that arsenic existed in waters which were not mineral; and 
the quantity existing here was so small that it might be 
looked on as a normal ingredient. Professor Playfair had 
said that there was hardly anything which did not contain 
arsenic, whether food or drink ; but in the present case it 
existed in such small quantities that it was not injurious 
to health, as was testified by the mortality of Stockport, 
which was no higher than that of other manufacturing- 
towns. It was impossible that any arsenic could get to 
Stockport to do harm, for it had been stated in evidence 
that lime, magnesia, and oxide of iron, which exist in this 
river in great quantities, tend to combine with it, and 
render it innocuous, and no more deleterious to health 
than ordinary sandstone. It had also been stated that so 
much arsenic had been found in the mud of the river; 
but it should be remembered that people did not eat mud, 
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and carbonate of lime tended to precipitate arsenic. The 
learned gentleman then contended that on Dr. Playfair s 
own showing there was sufficient salts in the water to 
precipitate any arsenic that might find its way there, 
and expressed his surprise that so little of the poison had 
been found at the outlet from Messrs. Potter’s, which 
showed the extreme caution used there. 

No evidence was called for the defence. 
Mr. Baron Channell summed up at great length, and 

submitted ten questions to the consideration of the jury, 
who, after two hours’ deliberation, returned a verdict 
which was substantially for the plaintiffs, with forty 
shillings damages, leave being given to move for a new 
trial on the points of law.“ 

PHARMACY, TOXICOLOGY, &c. 
<a o • • 

A « . 

On Foreign Disulphates of Quinine, by Julius 
Schweitzer. - 

A notice iii the Pharmaceutical Journal for March’ 
i860, p. 463, about the deficiency of weight iu samples 
of foreign quinine, drew the attention of chemists 
generally to this preparation ; and as an expensive 
article offering some difficulties in analysis is readily 
believed to be open to fraud and adulteration, a suspicion 
was cast on all the somewhat cheaper foreign quinines. 
Having had occasion, since the appearance of this notice, 
to examine a quantity of recently-bought German 
quinine, my results proved so different to all expec¬ 
tation that I was led to extend my inquiry to as 
many different quinines as it was possible for me to 
collect. By the assistance of some friends I obtained 
original and (with one exception) unbroken samples, 
which had found their way into this country in the 
ordinary course of business, before the appearance of the 
article above alluded to. These comprised specimens 
prepared by almost all the principal quinine manufac¬ 
turers of Europe—Pelletier of Paris, Thomas of Argen- 
teuil, Jobst of Stuttgard, and Zimmer of Frankfort, to 
which I added that of Messrs. Howard of Stratford. 

All differed somewhat in colour, lightness, and crystal¬ 
line structure, the appearance being in favour of Messrs. 
Howard’s, Jobst’s, and Thomas’s preparation. Pelle¬ 
tier’s quinine, while nearly half as light again as any of 
the former, presented by its minute broken crystals the 
less sightly appearance of a loose spongy mass. On the 
appearance of the second German sample, I can offer no 
opinion, as it came into my hands some time after the 
bottle had been opened, and it had evidently been badly 
kept. 

In analysing these quinines, the correct weight of the 
whole samples was first ascertained, and then the amount 
of moisture and water of crystallisation determined by 
carefully drying a certain quantity on a water-bath and 
noting the loss. The sulphuric acid and pure quina 
were estimated by dissolving equal weights of the anhy¬ 
drous disulphates in water slightly acidulated with nitric 
acid, dividing the solution into two parts and precipita¬ 
ting one with nitrate of baryta and the other with am¬ 
monia. Both precipitates were collected, 'washed, dried, 
and weighed, and the sulphuric acid calculated from the 
sulphate of baryta. The purity of the precipitated 
quina was further ascertained by solution in ether, re¬ 
dissolving the ethereal extract in water slightly acidu¬ 
lated with sulphuric acid, and allowing the solution to 
crystallise for the estimation of the pure disulphate of 
quinine. 

The amount of sulphuric acid and basic quina obtained 
by simple precipitation so closely corresponded to each 
other, and to the theoretical values of base and acid 
given by Pereira and others, as to leave no doubt of each 
being a pure disulphate. In the subsequent estimation 
of the crystallised disulphate, the discrepancies arise 
partly from the actual solubility of quina itself in water 
and alkaline ammoniacal solutions, and partly from the 
unavoidable loss which may well take place when a 
vegetable alkaloid is subjected to various chemical 
manipulations. To avoid, however, as far as possible, 
every irregularity in the results of these analyses, all 
the quinines were treated exactly alike, the same quantity 
of alkali, acid, and water being used in each case, so 
that the causes of error might bear equally on each. 

German. 
(Bought after 

Notice.) 
English. French. French. German. 

1. The quinine was packed In tin box lined In plain tin box In bottle In bottle In bottle 
or sent out . 

2. Weight. 
with paper 

Rather short Good Yery good Good C ould not be ascer- 

3. Appearance .... Perfectly crystal- White, crystalline White, crystalline White, loose mass 

tained, as part 
had been used 

Yellowish 

4. 100 grains by weight 
measured .... 

line. White 

850 grains 800 grains 775 grains 1200 grains 600 grains 
5. Moisture and water of 

crystallisation . 15 per cent. 13*3 i4'8 11*6 3'3 
6. Deficiency of water of 

crystallisation . 1 per cent. 27 I "2 4*4 127 
7. 100 grains of the dry 

disulphate precipi¬ 
tated, dissolved in 
ether and recrystal¬ 
lised, gave . . . 87*0 per cent. 84*0 86-6 * O

O
 

: 

8r6 
8. Loss in recrystallising 

100 grains of the dry 
disulphate as indica¬ 
tion of quinoidine . 4’o per cent. 6*0 6-6 7’° 7-6 

9. Cinchonine .... None. None None None None 



246 Chemical Society. 

In re-crystallising a disulphate of quinine containing 
quinidine in its minimum of water (30 parts), we meet 
with a loss, which will he greater in proportion to the 
amount of quinidine in the sample, and considering the 
mother liquor as a saturated solution of disulphate of 
quinine, we may add this to the re-crystallised disul¬ 
phate and estimate with tolerable accuracy the amount 
of quinidine by the remaining difference in weight. 
The performance of these operations, however, requires 
the greatest possible nicety, for the disulphate of quinine 
is easily decomposed by heat and converted into un- 
crystallisable quinine, which might lead an unskilful 
analyst to estimate the quinidine at too high an amount. 

Perfectly crystallised disulphate of quinine contains 
16 per cent, of water of crystallisation ; but in this all the 
samples were more or less deficient (as will be seen by a 
reference to the tabular statement). The crystallised 
disulphate of quinine is, in fact, a salt whose small 
delicate crystals are easily damaged, and subsequently 
part with their water of crystallisation, and it is simply 
a matter of age and keeping to make this change more 
or less considerable and apparent. When kept in a close 
sealed vessel, and in contact with paper, or any other 
absorbent substance, the liberated moisture may be 
readily observed in the damp condition of the paper; 
while in the absence of the latter, as in a stoppered 
bottle, the same moisture would remain mechanically 
mixed with the quinine. On exposure to air, however, 
the same loss would speedily take place. We know by 
experience that this change from the crystallised to the 
anhydrous state is by no means uncommon, as many a dis¬ 
pensing chemist can testify. Quinine in medicine chests, 
when these are sent to be refilled, will never look as it 
did when sent out: and even when none has been used 
from a bottle, a considerable loss of weight may be 
found. This loss of crystalline structure and of weight 
is a serious matter to those who are obliged to keep 
large quantities of the disulphate of quinine; and as 
moisture on the quinine itself proves less objection¬ 
able than the same moisture in the paper, we would 
recommend manufacturers to avoid lining their quinine 
tins with anything at all, to keep the orifices for 
filling them as small as possible, and to select for 
closing their smaller bottles such corks and paper as are 
least likely to absorb moisture. The buyer and retailer 
will always suffer some loss, but, by taking similar pre¬ 
cautions, lie may keep his loss within the least bounds. 

PROCEEDINGS OF SOCIETIES. 

CHEMICAL SOCIETY. 

Thursday, March 21, 1861. 

Professor Brodie, F.R.S., President, in the Chair. 

(1Continued from page zzx.) 

But another question attaches itself to this. The chief 
use of the results that we obtain in this manner is that 
they agree and give us tangible evidence of those same 
results which one arrives at from a general unquantitative 
comparison of the action of bodies upon one another. 
I mean to say that the processes where bodies contain 
much specific heat, and in which the particles are in a 
very rapid state of motion, which on combining evolve 
much heat, and accordingly form compounds containing 
little motion of particles, are those in which the force is 
greatest during combination, and that the tendency of 
bodies to re-act chemically, to combine, I will not say in 
direct proportion to their specific heat, because that would 
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be a quantitative statement which is not authorised at 
present; but, at all events, that those bodies in which the 
particles are in the most rapid state of motion are those 
which have the greatest tendency to re-act chemically, 
and vice versA. Whether this takes place in direct propor¬ 
tion to the rapidity is a numerical point which I will not 
attempt to speak to. 

There are one or two other points which I may be 
allowed to raise before I leave the subject. One is, 
whether one ought to suppose that in the case of two 
elements of very different weights—take a heavy one like 
iodine, and a light one like hydrogen—which, if they 
contain the same specific heat, must have very different 
velocities of motion—whether the two elements, which 
have very different weights, on uniting assimilate their 
movements to one another. I think the matter ought to 
be stated clearly, if possible. There are some reasons 
which would rather incline me to believe that something 
of the kind occurs. It is singular how difficult it is to 
get heavy elements and very light ones to hold together 
with any great force. Everybody knows in such cases 
how very unstable the compound is compared with the 
stability of the compounds of elements more like one 
another in their atomic weights. When one compares the 
compounds of iodine with metals to those of chlorine with 
metals, or to those of chlorine with non-metallic bodies 
like phosphorus, there are a good many cases in which 
we find that phosphorus or copper would take up a 
quantity of chlorine, and that it is incapable of holding 
in combination as many atoms of iodine. I believe it 
seems to be not improbable that these effects maybe owing 
to the difficulty which iodine has to assimilate the motion 
of its atoms to that of an element very dissimilar from 
itself in weight, and which is more inclined than itself to 
move with great velocity. 

I will not detain you longer than to add my apology for 
bringing before the Society considerations still so incom¬ 
plete as these must necessarily be at present; but I felt if 
there were any body in the world before which I could 
venture to bring them, it was the Chemical Society of 
London. My excuse is chiefly a hope that it would lead 
the members of the Society to collect facts, and to consider 
the bearing of facts that have been already established in 
connection with this fact; because it is, I believe, 
undoubted, that the atoms of matter are in a constant state 
of motion relative to one another. 

The Chairman, in the name of the Society, thanked 
Dr. Williamson for the highly interesting and philosophical 
discourse which he had just delivered, and invited the 
gentlemen present to express their views on the subject 
which had been brought forward. 

Dr. Odling : Among the very interesting topics which 
Dr. Williamson has suggested, there is one which, I 
must confess, struck me as being rather weak, and 
that is the relation of the amount of heat given out in 
combination, to the altered specific heat of the products. 
I was struck by one observation that Dr. Williamson 
made in reference to the diffusiveness of chlorine, and 
bromine, and iodine. He said that all cases of diffusion 
could not be explained in that manner, but here we had, 
with three remarkably simple bodies, well-defined illustra ¬ 
tions of the fact, that the mobility of the particles was in 
proportion to their specific heats ; and arguing from these 
well-defined compounds, he expressed an opinion that this 
must be something more than a coincidence. This, he 
said, or seemed to imply, ought to be the normal condition 
of things, to which the others, which are at present 
irregular, will be brought in time, when we are able to 
ascertain the interfering causes. Now, in precisely a similar 
manner, I would make a remark upon specific heat. If we 
take those remarkably simple compounds, the iodides, the 
chlorides, and the bromides, the rule is that the specific- 
heat of the product is identical with the specific heats of 
the elements entering into combination. That rule seems 
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to be constant and absolute in connection with proto- 
bromides, proto-iodides, and proto-chlorides. For instance, 
the specific heat of chlorine is 6, that of silver 6, and 
that of chloride of silver 12 ; the specific heat of chlorine is 
6, and of lead 3, and that of chloride of lead 9, omitting 
decimals. Now, this is true of proto-chlorides, proto¬ 
bromides, and proto-iodides, and I may say of per- 
chlorides also ; and it is not only true of these compounds, 
but of many others, the sesquioxides and sesquisulphides, 
for instance. Now, I would rather be inclined to regard 
this circumstance in something of the typical light in 
which Dr. Williamson regards the phenomenon of dif¬ 
fusion. I think his view with regard to the relation in 
specific heat between the two bodies which unite and the 
products of their union, rests on a somewhat unsubstantial 
basis. 

Dr. Tyndall : I am not quite competent to follow the 
whole of the discourse ; but the thoughts which have 
pervaded it are certainly quite physical in their character, 
and as such command my sympathy. Professor William¬ 
son appeared at the commencement disposed to extend the 
term “latent heat,”—to push it beyond its present limits, 
and to apply it to phenomena to which the term is not 
now applied. I go quite with him, as far as to say, that 
these phenomena to which he has referred—for instance, 
expansion of gas, have quite an equal right to have the 
term applied to them as a change of aggregation ; but 
instead of extending this term to other phenomena, because 
they have the same character as those where change of 
aggregation is concerned, I think it would be rather 
better—and I submit this to his consideration—to abolish 
the term altogether. Sooner than extend it to others, let 
us rather eradicate it from those phenomena to which it 
has been hitherto applied. I am perfectly persuaded that 
you will agree with me that the term is founded upon a 
misconception. For instance, you have a certain mechanical 
action for the purpose of raising that black-board. Suppose 
it is raised by Professor Williamson’s own arm, some of 
the heat would be expended in the raising of the board. 
Would you say that that heat was rendered latent in the 
board ? I do not know if the term will quite apply there. 
And thus, if we take the case of a pile-driving engine, the 
weight was raised up to a certain height by the action of 
steam ; in raising it a certain height against the force of 
gravity a certain amount of heat would be expended. 
Now, there is a certain amount of gravitating force stored 
up in this weight, and when the weight is liberated it 
descends, and, therefore, an amount of heat must be 
evolved equal to what was expended in lifting it; but I 
don’t think the term “ latent heat ” would apply to the 
weight suspended. Now, I would again submit to 
Professor Williamson—and the fixing of these terms in 
science is an important point—whether it would not be 
better to eradicate this term, which was based on the 
material theory of heat, and the assumption that it was 
actually hidden in the pores of a gas and squeezed out of 
this gas, such as aqueous vapour, upon condensation ; and 
to substitute something more consonant with the real 
nhysical changes that take place. 

Dr. Longstaff said it seemed that the use of terms in 
this discussion was of great importance. He entirely 
concurred with the opinion of the last speaker that the 
term “latent heat” should be abolished: he did not 
believe, however, that its use had arisen from the theory 
of the materiality of heat. He had arrived at precisely 
the opposite conclusion, and it was only by retaining that 
theory that the term “latent” could be abolished. 

Dr. Williamson : I may, perhaps, be permitted to make 
the remark, with regard to Dr. Odling’s interesting criti¬ 
cism, that I was not unaware of the fact that a certain 
amount of agreement has been asserted between the specific 
heats of bodies and those of their constituents. But I 
think Dr. Odling must be also well aware that cases of 
disagreement are considerably more numerous. When 

agreement was shown, the experiments in most cases were 
exceedingly rough. (No, no.) I think that physicists 
are rather inclined to lay stress upon those determinations 
which came somewhat near, because they thought that 
was the law which ought to govern the phenomena. 
However, I do not profess to be able to prove from the 
result of experiments on the subject that the specific heats 
show diminution generally ; but the experiments certainly 
are not consistent with the notion of equality. A few 
cases of agreement are as much exceptions as anything 
else; and I think that the dynamic theory of heat leaves 
us no choice. With regard to Dr. Tyndall’s suggestion 
about latent heat, I am not at all fond of the idea of heat 
being stored up, because it is not stored up ; but still, 
when a term is in general use, I conceive it better not to 
be too critical. I should certainly by no means be the last 
to give up the term if physicists are willing to give it up; 
although I must say, that if that board be lifted by a 
mechanical force, I don’t see why we should not call the 
heat latent in it, as well as when water evaporates and is 
lifted into the atmosphere ; for the quantity of heat which 
disappears when water is converted into steam does cer¬ 
tainly serve to lift it into the atmosphere, just like lifting a 
machine or a pile. However, I shall be very glad to give 
up the term. Dr. Longstaff’s notion of the material 
nature of heat would lead us into questions which perhaps 
it would be rather difficult to settle to-night. I am not at 
present disposed to extend our notion of matter beyond 
that which is ponderable ; therefore, according to that 
test of matter, which I am disposed to retain at present, I 
should not call heat a kind of matter. 

Dr. Tyndall said that if a weak current of electricity 
were sent in a certain direction through a bismuth and 
antimony junction of a thermo-electric pile, cold would 
be developed; or when a certain amount of heat fell upon 
the face of the pile it was actually converted into elec¬ 
tricity, or another kind of force. This might be called a 
case of latent heat, just as in the other case. 

Dr. Williamson : One just as much as the other. 

Anniversary Meeting, March 30. 

Professor Brodie, F.R.S., President, in the Chair. 

The Report of the Council was read, from which it 
appeared that the Society consisted of 342 Fellows, 30 
Foreign Members, and 10 Associates. During the year 
there had been a loss of 3 Fellows by death, and an acqui¬ 
sition of 22 new Fellows, making an increase of 19. At 
the Ordinary Meetings of the Society, there had been 33 
papers read, and 4 lectures delivered. The following were 
elected Officers and Council for the ensuing year:— 
President—A. W. Hofmann, Ph.D., LL.D., F.R.S. 
Vice-President, (who have filled the office of President)—• 
W. T. Braude, F.R.S.; B. C. Brodie, F.R.S. ; C. G. B. 
Daubeny, M.D., F.R.S.; Thomas Graham, F.R.S.; W. 
A. Miller, M.D., F.R.S.; Lyon Playfair, Ph.D., C.B., 
F.R.S. ; Colonel Philip Yorke, F.R.S. Vice-Presidents— 
H. Bence Jones, M.D., F.R.S. ; Robert Porrett, F.R.S.; 
Alfred Smee, F.R.S. ; A. W. Williamson, Ph.D., F.R.S. 
Secretaries —Theophilus Redwood, Ph.D. ; William 
Odling, M.B., F.R.S. Foreign Secretary—E. Frankland. 
Ph.D., F.R.S. Treasurer—Warren De la Rue, Ph.D., 
F.R.S. Council—Thomas Andrews, M.D., F.R.S. ; 
William Francis, Ph.D., F.L.S. ; J. H. Gladstone, Ph.D., 
F.R.S.; G. D. Longsta’fF, M.D.; W. Marcet, M.D., 
F.R.S. ; John Mercer, F.R.S.; Normandy, A. R. L. M.; 
W. H. Perkin; H. E. Roscoe, Ph.D. ; Edward Schunck, 
Ph.D,, F.R.S.; John Stenhouse, LL.D., F.R.S.; and 
Robert Warington. 

Thursday, Aprils, 1861. 

R. Warington, Esq., in the Chair. 

Messrs. T. Wood, R. Collyer, J. Hearn, and F, 
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Norrington were elected Fellows, and Mr. J. H. Smith an 
Associate. 

Dr. Frederick Guthrie read a Paper “ On some 
Derivatives from the Olefines.” This communication was a 
continuation of the author’s previously read papers on the 
action of compound halogens on the hydro-carbons of the 
formula TrnH2n. The test of fractional solution was 
applied to prove the homogeniety of the bodies -6-2H4S2Cl 
and G5H10S2C1. When either of these bodies is partly 
dissolved in alcohol, the entire substance has the same 
per-centage composition as the dissolved part. 

The relation between -G-2H4S2C1 and -G-2H4S2 was esta¬ 
blished by showing that the action of chlorine, in both 

cases, gave rise to G2 ^j2 S. When G2H4S2C1 is recom¬ 

posed by KO HO the body Tr2H4S2H02 is formed : just as 
C5H10S2HO2 is formed when 45H10S2C1 is recomposed by 
the same reagent. Further the chlorine in G5H10S2C1 iyas 
replaced by cyanogen and sulpho-cyanogen by the actio1 
of the corresponding potassium compounds ; the bodies 

-G5 H1o S2 Cy. 
D5 H10 S2 S2 Cy. 

being produced. 
From this and previously described reactions, the con¬ 

clusion was drawn that—towards chlorine bodies of the 
formula, 

-Cn H2n S2 Cl. 
act like the sulphides of chloriferous radicles, 

-Gn H2n Cl, S2 
while towards metallic oxides, hydrated oxides, cyanides 
and sulphocyanides, they act like the chlorides of sulphuri- 
ferous radicles, 

H2n S2, Cl. 

The author regarded this as additional evidence of the 
impotence of a single formula to express the construction 
or potential recomposition of a body. 

The body -6-5 H10 S2 was formed when Cr5 H10 S2 Cl was 
submitted, in alcoholic solution, to the action of Zn. 

The body G-5 H10 Cl2 was produced by the reaction 
between -E-- H10 and PC15. 

From the already described body, 

g5 H10 2N04 
the remarkable transformation into 

-€k>H10 Cy2 + 5HO 
was effected by the action of cyanide of potassium. From 
the penthydrated bicyanide of amylen, attempts to form 
the pimelate of potash by the action of caustic potash, 
were unsuccessful. 

By the action of zinc-ethyl upon -G5 H]0 S2 Cl, a body 
was formed having the composition of the bisulphide of 
cenanthvl, viz.— 

P-5 H10 S2 P-2 H5 or -e7 H15 S2. 
A reply was given to M. Wurz’s critique as to the 

rational formulce to be assigned to the bodies, 
-Cn H2n S2 Cl2 . 
•D„ H2n S2 Cl 

and tlieir derivatives. 
Dr. Frankland remarked upon the extreme importance 

of the reaction by which Dr. Guthrie had apparently 
succeeded in converting a member of the amylo-valeric 
into a member of the cenanthylic group. Supposing that 
by a similar reaction effected by zinc-methyl or zinc-ethyl 
we were able to displace the chlorine of chloride of methyl 
or chloride of ethyl by a radicle, we might successively 
build up all the primary carbon groups from one another. 

Dr. Odling referred to the analogy of the reactions of 
protosulphide and bisulphide of chlorine upon ammonia 
and amylene respectively. With ammonia we obtained 
the sulphochloride of clilorammonium NH;iCl.Cl&, the 
sulphide of chlorammonium (NH3C1)2&, and the bisul¬ 
phide of chlorammonium (NH3C1)2S2. With amylene 
we obtained the sulphochloride of chloramyl G5H10C1.C1-S-, 
the sulphide of chloramyl (-G5H10C1)2-S, and the bisulphide 

of chloramyl (G5H10C1)2&2. He advocated the reference 
of these last compounds to the mercaptoral types. 

MANCHESTER 
LITERARY AND PHILOSOPHICAL SOCIETY. . 

Ordinary Meeting, April 2, 1861. 

J. P. Joule, LL.D.} President, in the Chair. 

Mr. John Parry and Mr. Thomas Carrick -were appointed 
Auditors of the Treasurer’s accounts for the present 
Session. M. Durand Fardel, M.D., was elected a 
Corresponding Member. Messrs. Henry Brogden, John 
Thomas Hobson, Ph.D., William Alexander Cuningham, 
and George Robert Haywood, w’ere elected Ordinary 
Members, 

Mr. T. T. Wilkinson, F.R.A.S., exhibited an Amulet, 
ich, having been worn by an African chief who was 

captured in war about a century ago, had been recently 
examined, when it was found that the centre boss of about 
an inch and a-half diameter contained an Arabic manu¬ 
script, the translation of which, kindly undertaken by 
Professor Theodores, wTas laid before the meeting. 

Mr. Wilkinson also laid before the meeting some 
Geometrical Theorems. 

A Paper was read by W. FairbAirn, LL.D., &c., “ On 
the Temperature of the Earth's Crust, as exhibited by Ther- 
mometrical Observations obtained during the sinking of the 
Deep Mine at Dukinfield." 

During the prosecution of researches on the conductivity 
and fusion of various substances, an opportunity occurred 
of ascertaining by direct experiments, under favourable 
circumstances, the increase of temperature in the crust of 
the earth. This was obtained by means of thermometers 
placed in bore-holes, at various depths, during the sinking 
of one of the deepest mines in England, namely, the coal 
mine belonging to F. D. Astley, Esq., at Dukinfield, 
which has been sunk to a depth of 700 yards. 

The increase of temperature in descending, shown by 
these observations, is irregular ; nor is this to be wondered 
at, if we consider the difficulties of the enquiry and the 
sources of error in assuming the temperature in a single 
bore-hole, as the mean temperature of the stratum. At 
the same time it is not probable that the temperature in 
the mine-shaft influenced the results. The rate of in¬ 
crease has been shown in previous experiments to be 
directly as the depth, and this is confirmed by these ex¬ 
periments. The amount of increase is from 510 F. to 
57f9, as the depth increases from 5-f to 231 yards, or i° in 
99 feet; but, in this case, the higher temperature is not 
very accurately determined. From 231 to 685 yards, the 
temperature increases from 57f° F. to 75^°. This is a 
mean increase of i° in76,8 feet, which does not widely 
differ from the results of other observers. Walferdin and 
Arago found an increase of i° in 59 feet; atRehme, in an 
Artesian wrell 760 yards deep, the increase was i° in 54-7 
feet; De Xa Rive and Marcet found an increase of i° in 
51 feet, at Geneva. Other experimentshave given i° in 71 
feet. The observations are affected by the varying con¬ 
ductivity of the rocks, and by the percolation of wrater. 
The Author has exhibited upon a diagram, in which the 
ordinates are depths, and the abscissse temperatures, the 
results obtained betweem the depths of 231 and 717 yards. 
The strata of the mine are also shown in section. Addi¬ 
tional to these, the Author gives a Table of similar results 
in another pit at the same colliery, taken between the 
depths of 167^ and 467 yards, and showing an increase of 
temperature of i° in 106 feet of descent. 

Assuming as an hypothesis, that the law thus found for 
a depth of 790 yards, continues to operate at greater 
depths, we arrive at the conclusion that at 2^ miles from 
the surface, a temperature of 2120 Avould be reached, and 
at forty miles a temperature of 3000°, wrhich we may 
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suppose sufficient to melt the hardest rocks. The author 
then discusses the effect of pressure and increased con¬ 
ductivity of the rocks in modifying this result. If the 
fusing point increased i°*3 F. for every 500 lbs. pressure, 
as is the case with wax, spermaceti, &c., the depth would 
be increased from 40 to 65 miles before the fluid nucleus 
would be reached ; but as the same increase is not observed 
with tin and barytes, the influence of pressure on the 
thickness of the crust cannot yet be determined. Again, 
Mr. Hopkins has shown that the conductivity of the 
dense igneous rocks is twice as great as that of the super¬ 
ficial sedimentary deposits of clay, sand, chalk, &c. And 
these close-grained igneous rocks are those which we 
believe must most resemble the strata at great depths. 
Now, if the conductivity of the lower rocks be twice as 
great as that of the strata in which the observations were 
made, correcting our former estimate, we should probably 
have to descend 80 or 100 miles, instead of 40, to reach a 
temperature of 3000°, besides the further increase due to 
the influence of pressure on the fusing point. On entirely 
independent data, Mr. Hopkins has been led to conclude 
that the minimum thickness of the crust does not fall 
short of 800 miles, in which case the superficial tempera¬ 
ture of the crust wrould have to be accounted for from some 
other eause than an internal fluid nucleus. 

A paper was read by J. C. Dyer, Esq., Vice-President, 
entitled “ Brief Notes on the Nature and Action of Steam in 
Relation to Boiler Explosions.” 

He stated that several essays had lately appeared on 
boiler explosions, wherein discordant theories and opinions 
are offered on the action of steam in some anomalous 
cases of explosion, and which may justify the bringing 
before the Society a few established facts and principles 
relating to the subject, in the hope of arriving at more 
settled views concerning causes and effects in such cases 
than appear to prevail at present among our most distin¬ 
guished engineers. The author objected to the appeals 
made to Dr. Dalton’s theory of atoms for explaining the 
nature of steam as an elastic force mechanically employed, 
since the law of definite proportions of Dalton had no 
reference to elastic vapours except as to the constituents 
of the liquors whence they arise. He then cited the fact 
that water, like steam, is an elastic body, and the pressure 
would therefore be of the same nature and force above and 
below the water line in a boiler ; but that explosions from 
fractures above or below that line would have different 
effects, owing to the amount of expansion of wrater and 
steam being so widely different wdien issuing from similar 
apertures and under the same pressure. Many obscure 
cases of explosion would be explained by the more or less 
rapid generation of steam issuing under those circum¬ 
stances, as set forth in the paper. That free space, when 
suddenly' and amply afforded, is to highly heated water, 
under great pressure, nearly the same as fire is to gun¬ 
powder. And this will account for the most destructive 
cases of boiler explosions ; whilst those of a more harm¬ 
less nature show that the fractures were small at first, and 
then gradually extended. 

He also objected to the term “ superheated steam,” as 
being inapplicable to it in any state; because, when steam 
is in contact with water, it will be of the same tempera¬ 
ture as the water ; and if heated apart from water, the 
same laws of expansion by heat apply to steam as to air, 
and neither can be “ superheated,” though made very 
hot. 

Again, steam can never be “ mixed up with the water ” 
in a boiler when both are under the same statical pressure, 
and the steam formed will rise into the chamber, so that 
the water will always be in contact with the boiler except 
when steam is drawn off. Still, in rapid escapes, it may 
drive out water and become entangled therewith, as in 
many explosions. 

It having been shown that most, if not all, explosions 
are occasioned by simple steam pressure, acting on the 

weakest parts at first, and thence extending more or less 
rapidly, it would seem needless to seek for any other cause 
or force to account for them; yet, in some cases, the 
effects appear to imply a more sudden and violent action, 
like that of explosive compounds. In such instances, may 
they not arise from the actual decomposition of the water 
by heat alone ? Although we have high authority (cited) 
against this, yet the Author held it rash to conclude that 
water could not be resolved into its constituent gases by 
direct action of heat from the boiler upon water pressed 
into contact with the metal plates. It has been proved, 
long since, that by heat, in the most intense form known 
to us—that of electricity—water is decomposed and both 
of its constituent gases are liberated. Therefore, since no 
evidence has been adduced to show that this does not take 
place in any water when so confined and heated, the affir¬ 
mative may at least be possible, and seems probable, in 
some instances, as before named. 

However, he held it desirable that the question should, 
if possible, be set at rest by experiment; and to this end a 
method was suggested for putting the matter to a direct 
test; but he might not be able to make the experiment 
himself, and hoped it might be done by some one more 
competent to the task. 

SECTIONS FOR STATISTICS AND SOCIOLOGY. 
March 12, 1861. 

A Paper was read by Mr. Thomas R. Wilkinson, 

furnishing statistics connected with the sale of beer and 
spirituous liquors, with a view to enquire whether such* 
sale had any effect on the criminal returns, and how far 
the Legislature would be justified in a further interference 
with it. 

The number of licensed victuallers in the United King¬ 
dom in i860, was 107,024, and the number of beer sellers, 
45,198. 

The licensed victuallers represent interests which directly 
concern 50,000,0001. worth of property, and maintain 
1,000,000 people. 

The revenue derived from beer and spirits in the year 
1832 was 15,000,000?, or 29*41 per cent, of the whole 
revenue. I11 1858, this revenue amounted to 21,000,000?., 
or 31*34 per cent, of the whole revenue. The increase of 
this revenue had been 40 per cent., whilst the increase of 
the population was 25 per cent. 

In 1831, the amount derived from licences for the sale 
of 

£. ’ £. 
Beer amounted to.. 273,871 And the year 1859 to. .384,178 
Spirits ,, •• 395,697 ,, ..563,400 
Wine ,, .. 73,026 ,, .. 88,238 

£742,594 £1,035,816 

An increase of 39*62 per cent. 
An Act for closing public houses, from Saturday night 

at twelve o’clock, until one o’clock on Sunday, came into 
operation in 1847-8. 

For eight years before the passing of that Act, the 
annual average number of persons taken into custody by 
the Manchester police was 10,658, whilst after the Act was 
passed the annual average was only 5371. 

MICROSCOPICAL SECTION. 

March 18, 1861. 

A communication from Captain Anderson, R.M.S. 
Canada, written at sea on his homeward voyage, excited 
considerable .interest. He states that Dr. Wallich’s 
pamphlet would be communicated to the Boston Society of 
Natural History by Professor Agassiz, who was particularly 
interested in the Ophiocoma found at so great a depth. 
The Professor is now engaged in preparing a work upon 
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the natural history of that class of echinoderms, which he 
has studied for many years, and claims to have the finest 
collection of those animals in existence, made on the coasts 
from Greenland and Labrador to Mexico and round Cape 
Horn to California. Since the publication in 1848, of the 
“ Principles of Zoology,” by Agassiz and Gould (a copy 
of which is presented to the Section), the Professor has 
ascertained that the system of tubes and water pores, 
described at page 123, exists in all animals which much 
vary their depths of water in the sea, and in the herring 
they may be seen with the naked eye along the side of the 
neck. 

AVith reference to the removal of tallow from soundings, 
Dr. Hayes, the Assavist for the State of Massachusetts, 
stated to Captain Anderson that heated turpentine poured 
amongst the soundings, will remove all the tallow with it 
through filtering paper; the operation should be twice 
repeated, and the residue finally washed with sulphuric 
ether. 

Dr. J. Bacon presented a copy of his Deport upon the 

Chemical Composition and Microscopical Characters of 
the Pearl, said to have been formed in the interior of a 
cocoa nut at Singapore, in the possession of Frederick 
Bush, Esq., and exhibited by Dr. Winslow.1 

Captain Anderson, in a very able manner, gives the 
outline of a plan which has occurred to him for rendering 
available to science the services of commanders of merchant 
vessels and seamen generally, in collecting specimens of 
natural history and information in natural science, whether 
in zoology, ethnology, botany, or meteorology, for which 
they have such facilities in all parts of the world, for the 
use of those scientific institutions which may desire to join 
in it and also with a view to elevate the mercantile marine 
of England in the social scale by stimulating a taste for 
such knowledge amongst seafaring men. The consent and 
co-operation of ship owners will of course be necessary, 
and Captain Anderson seeks the additional influence of 
merchants and scientific bodies. The subject met with the 
unanimous approval of the members present; and it wras 
resolved that the portion of Captain Anderson’s letter 
relating to it should be published at the expense of the 
Section, for the purpose of eliciting opinions upon the 
feasibility of the scheme, and upon the best practical 
method of carrying it into execution. 

Commander M. F. Maury, U.S. Navy, forwarded copy 
of a letter from Lieutenant John M. Brooke, the inventor 
of the Detaching Deep Sea Sounding Apparatus, and 
enclosing for the Section a number of soundings from the 
North Pacific Ocean, which were obtained with small twine 
and spherical weights of about 7olbs., which were detached 
upon contact, and left at the bottom of the ocean; 
Lieutenant Brooke observes that “Nine consecutive casts 
(soundings), varying from 2000 to 2900 fathoms, were made 
with the same piece of twine and detaching apparatus, 
which last weighed less than ilb.” As the specific gravity 
of a wet flax line is nearly that of water, a line that can 
be pulled down by a weight, may be pulled up by hand, 
provided the weight be detached at the bottom. One of 
the specimens obtained in 3030 fathoms, nearly three and a- 
half miles, is the greatest depth from which material has 
yet been brought up from the ocean bed. Lieutenant 
Brooke sent also a few specimens obtained by soundings 
in shallow waters, on the east coast of Niphon, Japan, by 
him during his boat voyage from Simoda to Hallodadi in 
1855, under the orders of Commander Dodgers,U.S. Navy. 

Mr. Binney described to the Section the appearance of 
certain nodules found in the middle of a seam of coal, in 
the lower part of the Lancashire coalfield which contain 
fossil wood associated with marine shells. Specimens of 
the former were exhibited to the members, the most 
perfect of which was that of Sagenaria, the old Lepido- 

1 Page 290, vol. vii., Proceedings of the Boston Society of Natural 
History for i860. 

dendron elegans, in transverse, parallel, and tangential 
sections. The marine shells associated with the fossils 
belong to the genera Aviculopecken, Orthoceras, Nautilus, 
&c. 

Mr. Brothers exhibited a Section of Pearl, Isthmia 
nervosa, infusoria, &c. 

Mr. Whalley exhibited living Diatomaceee from 
Southport. 

PHYSICAL AND MATHEMATICAL SECTION. 

Annual Meeting, March 28, 1861. 

Mr. E. W. Binney, F.P.S., F.G.S. &;c., in the Chair. 
Professor Clifton, of f :s College, was elected a 

member of the Section, 'lixt; following gentlemen were 
elected Officers of the Section for the ensuing year :— 
President—Mr. Dobert Worthington, F.D.A.S. Vice- 
Presidents—Mr. Baxendell, F.D.A.S.; Mr. Binney,F.D.S., 
F.G.S. Treasurer—Mr. George Mosley; Secretary—Mr. 
Thomas Heelis, F.D.A.S. 

A Paper was communicated by Mr. Atkinson, from 
Mr. T. T. Wilkinson, F.D.A.S., of Burnley, entitled “Geo¬ 
metrical Theorems relating to the Triangle and its Inscribed 
and Escribed Circles. ” 

Mr. G. Y. Vernon, F.D.A.S., produced Manuscript 
Copies of thirteen years Barometrical Observations made 
at Greenwich, which had been kindly communicated by 
the Astronomer Doyal, showing the observations once a 
day for every day instead of the daily means, and presented 
such series to the Section, for which present he received 
its thanks. 

Besolved, that the Secretary be requested to prepare 
and issue a circular, applying for copies of Logs and 
Meteorological Observations made at sea, and especially 
on board the various mail steamers. 

PHADMACEUTICAL SOCIETY. 

Wednesday, April 3, 1861. 

T. N. D. Morson, Esq., President, in the Chair. 

The first paper read was “ On the Preparation of Smell¬ 
ing Salts,” by Mr. A. Allchin. Mr. Allchin considers 
the ordinary method of making smelling salts by filling a 
bottle with small fragments of sesquicarbonate of 
ammonia and adding a little perfume and some strong 
liquor ammonia to be altogether unsatisfactory. The 
contents of a bottle so filled soon lose their pungency, and 
a nearly inodorous residue remains. His own plan is first of 
all to convert the sesquicarbonate into the monocarbonate 
of ammonia, which is accomplished in the following wray. 
Forty ounces of sesquicarbonate of ammonia are broken 
into fragments about the size of filberts and placed in ajar 
having a well fitting lid. Into this is afterwards poured 
20 ounces of liquor ammonia, sp. gr., 88o°. This mixture 
is frequently stirred for a week, and the jar is then set 
aside in a cool place for three or four more w?eeks. If the 
mixture is not stirred for the first week it sets as hard as 
a stone; but after stirring it becomes solid and dry, but 
can be easily removed from the jar. It is nowr reduced to 
a roughish powder something like salt of tartar, and in 
that state it is ready for filling the bottles, and improves 
by keeping. When placed in the bottles some volatile 
essence or strong ammonia perfumed with essential oils is 
added. The volatile essence Mr. Allchin uses and recom¬ 
mends is the first given in Professor Dedwood’s edition of 
Gray’s Supplement to the Pharmacopoeia, and is as 
follows :—Take of English oil of lavender and essence of 
musk, of each four drachms; oil of bergamot, two drachms; 
oil of cloves, one drachm; otto of roses, ten drops ; oil of 
cinnamon, five drops; strongest liquor ammonia, one 
pint. In the above way, a salt is made which retains its 
pungency as long as any remains in the bottle. One that 
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was filled five years ago was'exhibited to the meeting, and 
although nearly all the contents had evaporated, what re¬ 
mained still possessed a pungent, agreeable odour. 

Mr. Squire noticed the brown colour of the salt, which 
/ he attributed to the oil of cloves in the perfume, and 

suggested that the salt would be improved if it were 
quite colourless. He also asked why Mr. Allchin pre¬ 
ferred an aqueous solution of ammonia to the alcoholic. 
It was well known that a large quantity of a particular 
smelling-salt was exported from England, and Mr. Squire 
said he believed this salt owed its superiority and its fame 
to the alcoholic solution of ammonia used in its prepara¬ 
tion. 

Mr. Waugh said he preferred a salt which was not 
liable to change colour. Gr»4t discredit attached to 
articles which changed in £>' ranee after leaving the 
hands of the vendor, and it Whs a great matter to avoid 
the possibility of such changes. 

Professor Redwood considered the scent quite a 
secondary matter. The most important thing was 
the preparation of a salt which should retain its pun¬ 
gency a long time, and Mr. Allchin had shown how such 
a salt might be prepared. Sesquicarbonate of ammonia 
was a compound of two salts, one pungent and one scent¬ 
less. The one soon evaporated, and what was left in the 
bottle was worthless. It was important to obviate that. 
Rose’s method of procuring a perfectly volatile carbonate 
of ammonia was to distill the sesquicarbonate quickly in a 
retort, when the part which condensed furthest from the 
body of the retort was the neutral carbonate. Mr. All- 
chin’s method was much simpler. In the common way of 
filling a smelling-bottle there was no chance of adding 
sufficient liquor ammonia to convert the sesqui- into the 
mono-carbonate. 

Mr. Allchin said he preferred the aqueous to the 
alcoholic solution of ammonia, because he believed the 
latter did not contain enough ammonia to effect the con¬ 
version of the sesouicarbonate, and because the water 
combined chemical! , Tiid formed a definite compound. 

Mr. Haselden said that smelling-salts could be made 
colourless if the oil of cloves were omitted from the 
perfume. The use of alcoholic ammonia, he thought, 
would be expensive, and of no practical value. 

The Chairman said the Society was much indebted to 
members who brought practical subjects like this before 
the meetings. He believed it was preferable to use aqueous 
ammonia, for the reason that the water entered into com¬ 
bination with the salt, which the alcohol would not. 

Mr. Squire could not agree with the Chairman. Alco¬ 
holic ammonia must possess some advantages, or it would 
not have been used by those who had exported the salts 
for more than a hundred years. He believed, too, that 
alcohol could be made to take up as much ammonia as 
water if the condensation was effected at a low tempera¬ 
ture. Mr. Squire then referred to the preparation of sal- 
volatile, and repeated, that as the cloves were the cause of 
the coloration of this preparation when made according 
to the Pharmacopoeia, he hoped they would in future be 
omitted from the formula. The oil of cloves had a high 
boiling point, and did not come over until all the spirit 
had passed; but as the carbonate of ammonia was not 
very soluble in spirit, it was necessai'y to have some water, 
and with it the oil of cloves distilled. He thought it 
would be found convenient to have two preparations : one 
like the Edinburgh, a simple solution of caustic ammonia 
in spirit; and another, like the London compound spirit 
of ammonia, without the cloves. 

A Member stated that a mixture of eight parts chloride 
of ammonium, four parts carbonate of potash, and two 
parts sesquicarbonate of ammonia made a superior smelling 
salt. 

Mr. Haselden then read a short paper on “ The Tinc¬ 
ture of Aclea Raccmosawhich he believes is best made 
by percolation. The tincture so prepared has a darker 
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colour, a greater density, and seems in every way prefer¬ 
able to one made by maceration. Proof spirit was said to 
be the best menstruum, and the proportions used were 
four ounces of the root to a pint of spirit. 

After some inquiries as to where the actea root could be 
purchased, 

Mr. Hanbury inquired if any member could tell where 
black hellebore root could be bought. He believed it was 
not to be found in the market. Of four samples he had 
purchased as black hellebore, two were actea, and the 
others neither actea nor hellebore. 

Mr. Squire said when he wanted black hellebore root 
he dug up the Christmas rose. 

Professor Bentley remarked on the stiiking resem¬ 
blance between the roots of the actea and black hellebore. 
All the specimens of what was called black hellebore in 
the market he had found to be the roots of the actea 
spicata. The adulteration or substitution was not a recent 
one, but it was unknown to Dr. Pereira. Specimens 
called black hellebore, which had been in the Museum 
fifteen years, were actea root. 

Professor Redwood exhibited to the meeting an im¬ 
proved form of Condenser; and Mr. Hanbury called 
attention to two fungoid bodies—Mylitta lapidescens and 
Sclerotmm stipitata—which were used as medicines in 
India. 

This was the last Pharmaceutical meeting of the season. 

CORRESPONDEN'CE. 

Copper in Mineral Waters. 

To the Editor of the Chemical News. 

Sir,—A number of the Comptes-Rendics has just been 
shown to me. I notice in it that M. Beehamp, in a letter 
to M. Dumas, “ On the Presence of Copper in the Mineral 
Water of Balaruc,” has the following, with regard to the 
cupreous sulphate it contains:—“It (i.e., the sulphate of 
copper) explains the purgative properties of this water 
much better than the presence of the other mineral 
ingredients.” How can this be ? The water, according to 
the analysis of St. Pierre, holds three magnesia salts in 
solution, and to these ought to be attributed the aperient 
properties of the spring. Sulphate of copper is an 
astringent. How could M. Bfechamp make so wrong 
a statement? Pereira says, “As au astringent it has 
been used With great benefit in chronic diarrhoea and 
dysentery.”—I am, &c. 

Sheridan MuspRxVtt, M.D., &c. 
Professor of Chemistry. 

College of Chemistry, Liverpool. 

The Adulteration of Food. 

To the Editor of the Chemical News. 

Sir,—Although it is far from my desire to criticise too 
minutely the communications of those who hold an opposite 
view to myself on this question, yet I think I may be 
allowed to remark that Mr. Scott’s last letter on this 
subject is scarcely characterised by that simple diction and 
purity of style which we have a right to expect from one 
who is so ready at pointing out the deficiencies of others 
in these respects. Mr. Scott evidently avoids giving a 
direct answer to any question that may be asked, and the 
manner in which he attempts to twist the obvious meaning 
of words to suit his own ends comes with a very bad grace 
from one who takes me to task for not bringing forward 
my opinions in a “ simple, straightforward manner,” 
complains of my “perversion of his statements and con¬ 
tortion of his writings,” and suggests most gratuitously 
that I have some “mysterious” purpose to serve in stating 
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my views on this question; in short, his arguments and 
train of reasoning appear to me to be those of one who is 
anxious to support former statements rather than of one 
who is simply desirous of arriving at the truth. My 
question regarding essences admitted of a full and satis¬ 
factory answer being given in a very few words, and there 
was certainly no necessity for endeavouring to set it aside, 
in a manner which is evidently intended to be anything 
but complimentary. 

My “ useless” query as to the quantity of alum found 
was based upon the belief that many chemists were in the 
habit of weighing as alumina a precipitate which often 
contained a large proportion of phosphates. In following 
the published methods for the detection of alum in bread, 
I had found it necessary to adopt some means for the 
separation of phosphoric acid from the precipitate pro¬ 
duced by ammonia before I could obtain results that were 
to be depended upon. Your very excellent article on 
this subject in No. 70 of your Journal so fully enters into 
ail the bearings of the case that it is unnecessary for me 
to say more than express my belief that had such a method 
of analysis as that you propose been adopted, we should 
never have heard of bread, containing such large quantities 
of alum, nor would the use of this adulterant have been 
asserted to be so general. 

After stating his “ utter inability to reply to the inter¬ 
rogation,” and much preliminary nonsense about arithme¬ 
tical means, real and theoretical quartern loaves, &c., Mr. 
Scott condescends to furnish the information which it 
must have been quite evident the question wras intended 
to elicit. It seems that the quantities found by Mr. Scott 
were very variable, and ranged between the extremes of 
19 and 182 grains to the quartern loaf. Presuming that 
Mr. Scott, in the prosecution of these analyses, adopted 
the method which he has publicly recommended for the 
detection of this adulterant, it is evident, from your own 
observations, that a considerable proportion of the precipi¬ 
tate which wras weighed as alumina consisted really of 
phosphoric acid, lime, and magnesia, and it is impossible 
to say how far the extreme variation of the weight of the 
precipitate was due to that circumstance. It is very 
certain, however, that his results must be open to correc¬ 
tion, and thathis assertion—to adopta favourite expression 
of his own—can only be taken for what it may happen to 
be worth. It appears from a letter of Dr. Odling, in your 
last week’s Journal, that the information respecting his 
analysis of bread, which was published in a letter to the 
Editor of the Journal of the Society of Arts, was altogether 
erroneous, and that the fact is, that out of 40 samples 
examined, he found 31 to contain alum. Now, I am quite 
ready to admit that this is so much evidence in favour of 
Mr. Scott’s assertion ; but, granting that every precaution 
had been taken, ancb the presence of alum fully proved in 
these 31 samples, yet I feel confident that Dr. Odling 
would be very far from saying, on the strength of the 
examination of 40 samples, that 77 per cent, of the bread 
of London is adulterated. The question whether the 
presence of rice and potatoes is indicated by brittleness of 
structure, or crumbly texture, is one upon which those 

■who are interested in the matter can easily satisfy them¬ 
selves by direct experiment. The next time I have sample 
loaves made from flour purposely adulterated with known 
quantities of foreign ingredients I shall be most happy to 
furnish you with samples, to be forwarded to Mr. Scott, 
on condition that he will analyse them and allow a 
statement of the quantity of each ingredient he finds to 
be published in your Journal, along with that of the 
quantities of the adulterants actually employed, which 
shall be forwarded to you in a sealed letter, to be opened 
on the receipt of Mr. Scott’s numbers. As regards the 
reliance which may be placed on the evidence of merchants 
and manufacturers, the idea that men of the standing of 
such firms as Messrs. Huntley and Palmer, Messrs. 
Phillips and Co., and Messrs. Crosse and Blackwell require 

a certificate of character from Mr. Scott before their 
statements may be quoted as worthy of credence can only 
excite a smile. By what right does Mr. Scott assume that 
his statements are entitled to be received as truth, whilst 
the testimony of men whose knowledge of the subject has 
been acquired from long experience is to be disregarded ? 
or, why is it to be supposed that, whilst self-interest warps 
the judgment of the merchant or manufacturer, it can 
have no such influence on the professional man ? 

It is very certain that nothing can tend more to shake 
the faith of the public in chemical science than the 
assumption on the part of its professors of a position to 
which it is clear they have no title. 

It is, moreover, unfortunate that we find these very lofty 
ideas associated wTith a course of conduct with wrhich they 
are strangely inconsistent. It is surely beneath the cha¬ 
racter of one who claims to be considered as a man of 
science to associate himself with the “puffing” adver¬ 
tisements of the day, or lend his name to statements 
which are intended .to serve the same purpose among the 
educated classes as is effected by “ Cheap Jack ” among 
the lower orders, by means of enormous handbills and a 
voluble tongue. 

The neighbourhood of London has lately been favoured 
with an abundant supply of circulars from Messrs. Dakin 
and Co., announcing that they have “ retained the scien¬ 
tific assistance of Dr. Hassall, M.D. Lond., Analyst of 
the Lancet Sanitary Commission, Author of * Food and 
its Adulterations,’ ‘Adulteration Detected,’ and other 
works.” Messrs. Dakin and Co. have magnanimously 
resolved to supply an alleged defect in the Adulteration 
Act, and have determined upon giving a special warranty 
with every article of food or drink they supply, and thus 
to “ render themselves liable under the Act,” as if it were 
compulsory to do • so, whilst the public are further to be 
protected by a Quarterly Report from Dr. Hassall of the 
results of the analyses of articles purchased from time to 
time at their establishments. 

After this flourish of trumpets, let us see what it all 
amounts to :— 

Tea, coffee, arrowroot, sago, tapioca, and various others 
are warranted “ genuine as imported.” 

Cocoa, chocolate, and mustard, “ genuine as received 
from the makers.” 

Mixed spice, “ genuine as received from the grinding- 
mills.” 

It is, in fact, simply a declaration that Messrs. Dakin 
do not for themselves adulterate, a fact which I am disposed 
to believe to be true as regards the greater number of 
respectable houses in the trade. 

Mr. Scott’s assertion about strychnia in bitter beer 
already serves as a heading for the hand-bill of a West¬ 
minster brew’er, whilst Messrs. Brown and Poison make 
Mr. Scott their mouthpiece through whom they cry their 
wares and seek the public custom. 

Does it ever occnr to these advertising gentlemen that 
a chemical certificate for purity can only be regarded as 
appertaining to the sample actually examined, or to the 
bulk which such sample strictly represents, and can afford 
no criterion whatever of the quality of other samples sold 
by the same firm ? 

Surely it is the duty of those chemists who-have any 
regard for the credit of their profession to discountenance 
in every possible way practices which can only tend to 
bring upon it contempt and ridicule. The position of an 
analytical chemist is undoubtedly a high one, and the 
tasks he has to perform involve much labour, careful 
research, and patient study. He ought however to 
recollect that he draws to some extent, on the faith of the 
public who have to take much upon credit, inasmuch as 
they have often not the means of disproving his assertions. 
Of all classes of professional men, it behoves him to be 
especially careful to guard against anything either in his 
conduct or statements which by any possibility can have 
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a tendency to lessen that confidence which as a class they 
are warranted in claiming.—I am, &c. 

Verax. 

Alum in Bread. 

To the Editor of the Chemical News. 

Sir,—In reading the various letters in your valuable 
paper on this subject, and the difference of opinion thereon, 
the suggestion occurred to me that it would be much 
better that the analyst could say, “ There is the alum 
obtained from the bread,” which he can easily do if he is 
the chemist he professes to be, instead of trusting to a 
precipitate, which is doubtful. In a case of poisoning by 
arsenic the poison has to be produced in court. Why not 
the alum likewise ? It is to be hoped that any baker 
prosecuted for such adulteration will insist on the produc¬ 
tion of the alum with which he has been said to adulterate 
his bread. I saw the alum produced lately from an ounce 
and a-half of bread to such an extent that it could be 
judged of by the taste and pronounced such by parties 
tasting, unaware of what it was or whence it came. 

I am, &c. Straightforward. 

Chemical Notices from Foreign Sources. 

I. MINERAL CHEMISTRY. 

Action of Nitrous Acid on Citpcons Oxide.— 

Lenssen mentions (Journal fur prakt. Chemie, Bd. 
lxxxii. s. 50) a curious reaction of nitrous acid. If a drop 
of red fuming nitric acid be added to a tolerably dilute solu¬ 
tion of cupr ous chloride rendered strongly acid by hydro¬ 
chloric acid , a deep indigo blue colour is produced of 
magnificent intensity. A similar result follows when a 
solution of nitrite of potash is used instead of red fuming 
nitric acid. On heating the mixture with the addition of 
an alkali the reaction is destroyed. By adding ammonia 
carefully, the blue colour of the ammoniated copper com¬ 
pound may be seen at the upper part of the test-tube, and 
in the lower part the indigo blue of the Cu20, N04 (?) the 
two being separated by a stratum of clear liquor. A solu¬ 
tion of cuprous chloride indicates the presence of a very 
small amount of nitrous acid, but the reaction only takes 
place in a strong hydrochloric acid solution. Sulphuric acid, 
however, may replace hydrochloric acid, a mixture of 
equal volumes of hydrated sulphuric acid and water being 
used, and the reagents being added after the mixture has 
cooled. 

Preparation of Crystallized §otla Alums.— 

Gentele describes [Journalfur prakt. Chemie, Bd. lxxxii. 
s. 56) the following method of getting crystallized chrome and 
iron soda alums :—Dissolve one equivalent of soda alum 
in a small quantity of water, and one equivalent of potash 
chrome alum in much cold water without the assistance 
of heat, and then mix the solutions. Some ordinary pale, 
reddish-coloured potash-alum immediately separates, and 
on spontaneous evaporation more, in large crystals. When 
the fluid has evaporated to a small bulk, it is separated, 
and a layer of alcohol is poured over without mixing, 
and the vessel is set in a cool place, whereupon after some 
time, octahedral crystals of soda chrome alum shoot out. 
These are not red like the potash chrome alum, but green. 
Crystals of soda iron aluin can be obtained in exactly the 
same way. These are colourless. 

II. ORGANIC CHEMISTRY. 

Solid Acids of Cocoa Butter.—Oudemans has 
carefully examined fresh cocoa butter, and decides that no 
acid having the formula C20H26O4 (the cocinie acid) is 
present. The solid acids, he says, (Scheik. Onderz. D. iii. 
p. 84) are a mixture of a little palmitic and myristinic 
with much laurinic acid. 

New Salts ©f Oiamic Acid*—E. Bacaloglo de- 
scribes [Journal fur prakt. Chemie, Bd. lxxxi. p. 379) some 
new oxamates which he has prepared in Erdmann’s 
laboratory :— 

Neutral Oxamate of Lead, PbO + C4H2N05 + IIO, 
obtained when oxamate of ammonia is decomposed by 
neutral acetate of lead, is a white crystalline salt, easily 
soluble in hot and slightly soluble in cold water. The 
solution has an acid reaction. At ioo° the salt loses its 
equivalent of water, without undergoing any apparent 
change, and it may be heated to 1750 without further 
decomposition. 

Basic Oxamate of Lead, 2PbO + C4H2N05, is a white 
powder insoluble in water, obtained when oxamate of 
ammonia is precipitated with basic acetate of lead. When 
treated with boiling water this salt is obtained in an 
anhydrous state. 

Oxamate of Copper, CuO + C4H2N05 + HO, is a blue 
granular powder, soluble in hydrochloric acid, and slightly 
so in water and nitric acid. When a dilute solution of 
oxamate of ammonia is added to a moderately strong 
solution of sulphate of copper only a cloudiness is pro¬ 
duced ; but on boiling, or on the addition of a small 
quantity of nitric acid, the greater part of the oxamate of 
copper separates. Like the basic lead oxamate, the copper 
salt appears to lose water on boiling. 

Oxamate of Nickel, NiO + C4H2N05 + HO, is most 
easily made by mixing hot solutions of oxamate of 
ammonia and sulphate of nickel. It is a greenish white, 
granular powder, soluble with difficulty in hot water. 

Oxamate of Iron, FeO + C4H2N06 + HO, forms beau¬ 
tiful yellow microscopic crystals. Freshly precipitated 
ferric oxide, boiled with a solution of oxarnic acid dissolves, 
forming an oxamate of ferric oxide, this exposed to direct 
sunlight slowly decomposes, evolving some gas, and a yellow 
precipitate falls, which, probably, contains the oxamate 
of ferrous oxide. 

Oxamates of Mercury —By decomposing the ammonia 
salt with per- or proto-nitrate of mercury, the quicksilver 
salts are obtained as white, insoluble powders. 

Reactions ©f Oxyg-cn. •— Schonbein continues 
(Sitzungsb. der Koniglich. bayer Akad, d. Wissenschaft, 
July, i860) his important investigations on the reactions 
of oxygen in its three modifications. Some of these (on 
Aniline) wTe have given already; at page 98 of this Volume. 
We now add some others. 

Action of @ on Hcematoxylin.-—White filtering paper 
dipped in a concentrated etherial solution of hsematoxylin 
appears when dry of reddish yellow colour. Introduced 
into strongly ozonised air it quickly changes to a brown 
red, and at last becomes bleached, the paper then having 
a sour taste, and reddening moistened litmus paper. 
Powdered hsematoxylin in a watch-glass exposed to the 
action of strongly ozonised air is soon coloured as red as 
peroxide of iron, then becomes moist and changes to a 
brown mass, which eventually turns to a colourless liquid 
that tastes strongly acid. An aqueous solution of this 
matter gives a white precipitate with lime water, which 
the author concludes is oxalate of lime. Combined 0 
behaves in the same way. The paper, prepared as above 
and moistened with water, is soon coloured by the peroxides 
of manganese, nickel, &c. Dipped in the solution of a 
hypochlorite or permanganic acid it is instantly changed 
to a dark red. 

Behaviour of 0.—Hsematoxylin dissolves in water 
containing H02, giving a colourless solution; but for 
this experiment to succeed, not the least trace of an 
alkaline substance must be present. The mixture very 
gradually becomes violet. Turpentine containing 0 
behaves like H02. 

Behaviour of Neutral 0.—A colourless aqueous solution 
of hsematoxylin in contact with ordinary oxygen is slowly 
reddened, and after twenty-four hours becomes deeply 
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coloured. The coloration is hastened by making the 
solution of hgematoxylin hot. Schonbein has not yet 
succeeded in detecting H02 in the coloured liquid, but he 
believes some to be formed. A hundred grammes of the 
hsematoxylin solution, containing one-thousandth part 
chromogen, shaken up in a two pint bottle, with five or 
six drops of a strong soda solution and atmospheric air, 
until the liquid becomes a deep cherry colour (which 
happens in the course of half-a-minute), and then imme¬ 
diately supersaturated with a little dilute S03, gives a 
yellowish mixture which possesses the following pro¬ 
perties :— 

1. Pure ether shaken up with an equal volume of the 
mixture and a drop of a dilute solution of chromic 
acid is coloured distinctly blue. 

2. The mixture decolorises a solution of permanganate 
of potash, setting free O gas. 

3. It turns a solution of indigo green, which only 
gradually changes to a yellow, but the addition of a drop 
of a dilute sulphate of iron solution quickly effects the 
change. 

4. After shaking up with platinum black, peroxide of 
lead, &c., the mixture loses the power of producing the 
foregoing reactions. 

These facts leave no doubt in the author’s mind that a 
small quantity of H02 is formed during the oxidation 
of hsematoxylin effected under the influence of soda, 
apparently by neutral O ; and he believes, therefore, that 
the chemical polarization of neutral oxygen precedes the 
oxidation of hsematoxvlin, which is only effected by means 
of the ©. 

MISCELLANEOUS. 

Ihe Electric Eig-lst. —1The French Minister of 
Marine has contracted for the establishment of eight 
electric lights on the coast between Cape de la Heve, near 
Havre, to Treport, east of Dieppe. The object of these 
lights is to maintain a communication with ships within 
sight of land, and to transmit the news rapidly to the 
interior. 

'Flic Atlantic CaMe.—The report of the Atlantic 
Telegraph Company states that in the cable recovered 
and brought home by Captain Kel!, there was not the 
slig ' ast symptom of deterioration or decay in the gutta- 
pei It had been subjected to a severe electrical test, 
and a Comparison betwreen its present state of insulation, 
and the records of original tests of the most perfect portions 
of the cable, when it left the gutta-percha works, three 
years ago, showed that an actual improvement had taken 
place in its conditions since it was laid down! 

Boyal Institution.—The following is the arrange¬ 
ment of Lectures for the ensuing week:—Tuesday, April 
23, at 3 o’clock, Professor Owen “ On Fishes.” Thursday, 
April 25, at 3 o’clock, Processor Tyndall “ On Electricity.” 
Friday, April 26, at 8 o’clock, Professor Owen “On the 
Scope and Appliances of a National Museum to Natural 
History.” Saturday, April 27, at 3 o'clock, Max Muller, 
Esq., “ On the Science of Language.” 

Bricks and. Tiles made !»y Machinery.—We have 
been much pleased with an inspection of Eccles’ Patent 
Brick and Tile Machine now on view at Messrs. Dray, 
Taylor, and Co.’s, London Bridge. The machine is about 
12 feet long by 9 broad and is capable of producing 24,000 
bricks in ten hours. The clay being taken direct from its 
native state, and made into a brick in a few minutes, 
without any previous expensive preparation. They are 
made perforated, which gives them many advantages 
over bricks of ordinary pattern. The following is the 
mode of employing this machine for making bricks 
The clay is taken from the embankment and placed into 

waggons, which run on a tram-road on a slight incline 
to the hopper, fixed at a height of about four feet six 
inches from the ground level, thus dispensing with the 
expense of fixing hoisting machinery, and power for 
working it. If the clay field is on an incline, the waggons 
may be run on to the hopper platform on a level. In the 
hopper are-placed two sets of knives or agitators, working 
transversely, through which the clay passes and is cut up 
into small pieces, preparing it for the crushing rollers, of 
which there are three, placed at distances apart to suit 
quality of clay, thence passing into a horizontal cylinder 
fitted with the ordinary pug-mill shaft and blades, working 
on the screw principle, and is then forced by a side knife 
or wiper, through the dies on the tables fitted with 
rollers, where the mass is divided by wire cutters, (placed 
at equal distances apart) into the required size for Bricks, 
ihey are then removed on trays to the drying shed, 
where they remain until ready for the kiln. The drying 
sheds are heated by steam and hot air pipes, the former 
by using up the exhaust steam from the engine, and the 
latter by pipes inserted in the boiler flue, (not, however, 
interfering with the working of the boiler in any way, 
and no extra fuel being required.) The hot air is driven 
by a fan into the sheds through pipes, which when they 
reach the sheds are perforated, to allow the air to escape, 
and the heat to be equally diffused amongst the bricks. 
This plan of drying commends itself as the most econom¬ 
ical extant. 

ANSWERS TO CORRESPONDENTS. 

Numerous applications having been made for Monthly 
Parts of the Chemical News, we have determined 
upon issuing a Part with the Magazines each Month, 
strongly sewn in a wrapper. The price of each Part 
will be Is. 5d., post free Is. 7d. ; or when consisting 
of five numbers, Is. 9d. and Is. lid. Part III. of the 
present Volume is now ready. 

*** In publishing letters from our Correspondents we do not thereby 
adopt the views of the writers. Our intention to give both sides of a 
question will frequently oblige us to publish opinions with which we 
do not agree. 

*** All Editorial Communications are to be addressed to Mr. Crookes, 

and Advertisements and Business Communications to the Publishers, 

Griffin, Bohn & Co., at the Office, 10, Stationers’ Hall Court, 
London, E.C. 

Vol. II. of the Chemical News, containing a copious Index, is now 
ready, price 12s., by post, 12s. 8d, handsomely bound in cloth, gold 
lettered. The cases for binding may be obtained at our Office, price 
is. 6d. Subscribers may have their copies bound for 2s. if sent to 
our Office, or, if accompanied by a cloth case, for 6d. A few copies of 
Vol. I. can still be had, price 10s. 6d., by post us. 2d. Vol. III. com¬ 
menced on January 5, 1861, and will be complete in 26 numbers. 

M. P. S.—You can easily concentrate the nitric acid by mixing it with 
oil of vitriol and distilling. If required to be quite free from sulphuric 
acid, it must be rectified a second time over nitrate of potash. 

Reginald R.—Geranium oil may be detected in rose oil by mixing 
with concentrated sulphuric acid. If geranium oil be present, a peculiar 
unpleasant odour is produced, whilst the odour of pure rose oil is not 
affected by sulphuric acid. We do not know a quantitative means of 
estimating this adulteration. The strength of an essence may be 
roughly determined by mixing with three times its bulk of water and 
seeing how much oil is separated. This” is, however, not very trust¬ 
worthy. 

T. C. Bell—Your idea is far from new. It has been proposed fre¬ 
quently, and Bansome’s process is in effect the same thing. He uses 
silicate of soda and chloride of calcium, producing silicate of lime in 
the stone, and chloride of sodium which washes off. This is obviously 
better than your suggestion of using chloride of barium and sulphate 
of lime. 

J. B.—Either sulphate of magnesia or molybdate of ammonia. We 
rather prefer the latter. 

L. M. N.—It is now in type, and will be inserted as soon as we can 
find space. 

Books Received.—“On the Application of Different Manures to Diffe¬ 
rent Crops.” By J. B. Lawes ; and “ On the Comparison of Oxen, 
Sheep and Pigs.” By J. B, Lawes and Dr. J. H. Gilbert. 
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THE NEW BLUE DYE, “ AZULINE.” 

For some months there has been a blue colour in the 
market which has caused an endless series of inquiries 
as to its nature and origin. We have been at some pains 
to procure information about it, but, at present, to no 
purpose. One of our informants stated it to contain 
Prussian blue, but, as it leaves no residue on ignition, 
this is evidently incorrect. It differs from the aniline 
dyes in many particulars, not the least of which is its 
requiring- the bath to be acidulated with sulphuric acid. 
This treatment with sulphuric acid has also to be resorted 
to after dyeing, to remove a reddish impurity which tena¬ 
ciously adheres to the goods, and can only be removed 
by acids. Some chemists have supposed it to be prepared 
from chinoline, but this appears to us very unlikely; 
for, in the first place, chinoline blue “ takes on ” with 
wool or silk with the most extreme readiness, whereas 
azuline dyes wool with difficulty, but silk with tolerable 
ease. Azuline, moreover, resists the bleaching influence 
of light as well as indigo, whereas a piece of wool dyed 
with chinoline blue, and exposed to a brilliant light, 
soon begins to fade. In fact, azuline reminds one of 
indigo in more ways than one; its solubility in 
methylated spirit is, however, quite contrary to our 
notions of an indigo colour. Any person wishing to 
know the shade of colour of a solution of azuline may 
get an idea of it by boiling aniline in a test-tube with a 
little indigo. The hot aniline dissolves indigo, forming 
a solution having almost exactly the tint of the solution 
of azuline in methylated spirit. On cooling, the indigo 
crystallises out in beautiful coppery spangles. This 
method of crystallising indigo from a solution in boiling 
aniline does not appear to be generally known to 
chemists. 

The smell of some of the solutions of azuline seems to 
betray a tarry origin; but, considering the number of 
operations which a colour undergoes before its final 
solution in spirit, such evidence loses most of its value. 
We are aware that naphthalamine can be converted 
into a blue dye; but our experience of it is, that it is 
fugitive, and in other respects unlike azuline. Never¬ 
theless, there was one peculiarity in a specimen of blue 
which we prepared from naphthalamine, reminding us of 
azuline: it bore the action of acids. Another property 
of azuline, which seems to remove it from the aniline 
dyes, is its comparative insolubility in cold water, and 
the complexity of the process required for dyeing it 
properly on wool or silk. The annexed formula, which 
accompanied a specimen of azuline imported from Paris, 
will show this complexity very forcibly :— 

Directions for Dyeing with Azuline on Silk. 
“ Solution.—The azuline is placed (in the cans, as 

delivered), for half-an-hour, in a water-bath, heated to 
about 1200, and is well agitated from time to time. It 
is then filtered through a fine linen fabric, and the clear 
fluid is ready for dyeing. Great care should be taken to 
ascertain that all the colouring-matter is either dissolved 

or in suspension. What remains in the filter should be 
dissolved in methylated spirit, filtered and used up. If 
any colour still remains, again dissolve and filter; for 
all, or nearly all, the colour will be dissolved in the fluid 
sent with it if due care is taken. 

“ Uyeiiag'.—Dye in a bath slightly acidulated with 
sulphuric acid, and at natural temperature. Add the 
necessary quantity of azuline, in five or six successive 
portions, and after each addition of azuline work the 
silk quickly in the bath, and when the desired shade is 
obtained carry the bath to the boil by means of a jet of 
steam. Work the silk again well in the bath as it 
brightens the blue. The bath, being then of a dirty red, 
is thrown away, and a new bath made with boiling 
water, strongly acidulated with sulphuric acid; work 
the silk in this, passing it through seven times. The 
blue is again improved by losing its red tint. Wash the 
silk in cold water, and then pass it through a soap bath; 
wash, and pass it through a warm bath, slightly acidu¬ 
lated with sulphuric acid. The silk is then wrung out 
and dried. 

“ N.B.—The first bath should be cold to obtain uni¬ 
formity; the boiling water with sulphuric acid gives 
brilliancy to the colour. It is of the greatest importance 
that the directions for entirely dissolving the colour be 
attended to. One gallon will dye about 32lbs. of silk 
medium shades, or at about 2s. per pound of silk.” 

It will be seen, by the directions for dyeing, tha^ 
azuline is only recommended by the inventor for silk, 
and, indeed, it is very troublesome to apply to wool. 
This, again is entirely unlike the characteristics of 
aniline dyes generally. 

We have written the above with the view of d? jeting 
the attention of practical dyers and scienp $n to 
azuline, chiefly with a hope that they wih Oe able to 
throw some light upon its history. Although appear¬ 
ing to possess some valuable qualities, it is the least 
known of the many new dyes owing their existence to 
the recent progress of organic chemistry. 

We need scarcely say that we shall be happy to 
receive communications upon the subject from any one 
who has real information to give. 

SCIENTIFIC AND ANALYTICAL 
CHEMISTRY. 

On a New Colouring Matter {Ilhamnoxanthine) 
extracted from the bark of the Buckthorn (Rhamnus 
frangula), by T. L. Piiipson, Ph.D., Member of the 
Chemical Society of Paris, fyc. 

In the year 1858 I discovered, by accident, in the bark 
of the buckthorn {Rhamnus fvanguld) a very remark¬ 
able colouring matter. Upon plunging into water, the 
little baskets in which the batter of Brittany is sold at 
Paris, I observed that the wood of which these baskets 
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are constructed communicated to the water a vivid 
yellow tint, which finally became red, and then brown. 

At first I was inclined to believe that the colouring 
matter came from the butter, which had probably been 
tinted with some well-known yellow dye in order to 
improve its appearance. I soon convinced myself, how¬ 
ever, that this was not the case, and that the colour 
came from the wood of the baskets. The first thing to 
be done, therefore, was to ascertain with what species of 
w7ood the little butter baskets were constructed. It wras 
not without much difficulty that in the course of three 
weeks I found that the wood in question was evidently 
that of the buckthorn {Rhamnus frangula). 

In fact, when the branches of this shrub were placed 
in water, the liquid took the same yellow tint obtained 
with the fragments of basket, and those of the purga¬ 
tive buckthorn, R. catharticus, coloured the water in a 
similar manner. 

In the next place I endeavoured to ascertain in what 
part of the tree this colouring matter was lodged, and I 
found that it occupied the cells of the layers of liber and 
the vessels of the medullar tube. In no other parts of 
the plant could I detect it. It is easily recognised with 
the naked eye in these two places upon the dried 
branches, but in the living shrub recourse must some¬ 
times be had to re-agents in order to render its presence 
evident—which, however, never fails to be the case. 
Moreover, I found that if the branches be submitted to 
maceration for some days, their whole structure is im¬ 
bibed with the colouring matter, which appears to prove 
that in the living plant the latter exists in solution. 
I then isolated the colouring principle in the manner 
hereafter described, and submitted it to a detailed 
examination. 

Finally, it was necessary for me to ascertain if any 
other chemist had ever observed this same colouring 
principle, and, after having gone through a great many 
publications, I at length found that M. Buchner, a 
distinguished chemist of Munich, had extracted a yellow 
colouring matter from the bark of the root of Rhamnus 
frangula, to which substance he had given the name of 
rh am noxanthine, and which was evidently the same 
substance I had extracted from the bark of R. frangula 
and R'. catharticus. His observations were recorded in 
a sho;t note published in the Journal de Rharmacie et 
dc Chimie, lor October, 1853. I published a slight 
account of this substance, under the name of Bhamno- 
xanthine, in the Journal de Pharmacologie et de Mede- 
cine, of Brussels, in 1858, and I afterwards found that 
rhamnoxanthine had also attracted the attention of M. 
Casselmann in the same year, who published a note upon 
it in the Journal de Pharmacie et de Chimie. 

The results of the observations of these chemists have 
been generally confirmed and completed by my own, 
and will be reported in the present paper, with my 
expeiiments. M. Buchner observed that some bark 
taken from the root of R. frangula had communicated 
to the paper in which it was enveloped a bright yellow 
tint, and that the inner side of the bark itself was 
covered with a quantity of small brilliant crystals of a 
golden yellow. M. Buchner then extracted the colour¬ 
ing matter from the root by exhausting its bark with 
ether, or by treating with ether the alcoholic extract 
obtained from the bark of the root. In these circum- 
stai c s, however, the colouring matter retains obstinately 
a little grease, which it is difficult to separate entirely 
by repeated crystallisation from ether. 

I obtained rhamnoxanthine from the bark of R. 
frangula and R. catharticus in a somewhat different 

manner. The branches were plunged into sulphide or 
carbon, where I allowed them to remain for three of 
four days. The liquid, which at the end of that time 
had acquired a golden yellow colour, was evaporated to 
dryness at the ordinary temperature of the atmo¬ 
sphere, and the residue treated with alcohol, which 
dissolved the colouring matter and left behind a peculiar 
greasy substance of a brown colour. The alcoholic 
solution was evaporated to dryness, and the residue dis¬ 
solved in ether, which, by spontaneous evaporation, left 
crystals of rhamnoxanthine. Thus obtained, rhamno¬ 
xanthine is insoluble in water and in diluted acids; it is 
soluble in ammonia and the alkalies, in alcohol, ether, 
and sulphide of carbon. Water precipitates it from 
these last three solvents ; it can also be dissolved in fixed 
oils by means of heat, in benzin, and in essence of tur¬ 
pentine. With concentrated sulphuric acid it presents 
some curious phenomena, which I shall refer to pre¬ 
sently. Nitric acid converts it into oxalic acid at a 
boiling heat, at the same time, according to M. Cassel¬ 
mann, a new acid is produced, to which he has given the 
name of nitrofrangulic acid, of the composition of which 
I shall speak further. 

When heated quietly with a spirit-lamp rhamnoxan¬ 
thine melts at about 250° C.; at the same temperature it 
sublimes, without decomposition, almost completely; 
but when heated in a tube, more or less is always car¬ 
bonised, whilst the rest is converted into a vapour of an 
agreeable odour, wdnch condenses itself in quadrangular 
microscopic lamellae, or in oily drops, which crystallise 
on cooling. It can be thus obtained directly from 
the extract of the bark procured by sulphide of carbon, 
alcohol, or ether, in a sufficiently pure state. Upon 
analysis, rhamnoxanthine has given me the following 
results:— 

1. n. Theory. 

Carbon . 56'97 56-88 5 7 *15 
Hydrogen 4-80 4*91 4*76 
Oxygen — — 38-09 

100*00 
whence we may deduce the formula, C, 2HG06, w 
corresponds also with the results obtained by M. Cassel¬ 
mann. 

Ammonia dissolves rhamnoxanthine, giving a magni¬ 
ficent purple solution; potassa and soda have a similar 
action, but the colour they produce is not quite so 
delicate. With alkaline carbonates the solution obtained 
is of a reddish-brown. These combinations with the 
alkalies are destroyed by acids, and the primitive yellow 
substance is regenerated. By these reactions the colour¬ 
ing matter of which I speak resembles somewhat certain 
other yellow principles which have not been particularly 
studied. Moreover, I think I have detected the presence 
of rhamnoxanthine in several other plants, but have not 
yet completed my researches on this subject. 

When concentrated sulphuric acid is poured upon 
rhamnoxanthine, this substance undergoes a very 
remarkable change. It immediately loses its golden 
yellow colour, and becomes of a bright emerald-green. 
I have observed the same striking phenomenon to take 
place with the yellow colour of leaves in autumn, and 
with the yellow colouring matter of the orange. If the 
action of concentrated sulphuric acid be allowed to con¬ 
tinue, the fine green colour disappears, passing into a 
purple hue which dissolves in the acid. Water, and 
solutions of alkalies, appear to regenerate the primitive 
yellow. I have not examined particularly the combina¬ 
tions which take place with sulphuric acid, but the pro- 
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duction of the green emerald colour in these circum¬ 
stances appears liable to useful applications. 

By eremacausis, or fermentation, rhamnoxanthine is 
decomposed, and transformed into a brown colouring 
matter, which I have not examined. The same change 
occurs 'when it is heated a little in concentrated acids. 
This brown colour, which is insoluble, is likewise 
obtained when rhamnoxanthine is treated with a mixture 
of caustic soda and protochloride of tin, when it is 
precipitated as a laque : it can also be formed by putting 
rhamnoxanthine in contact with nascent hydrogen. It 
is obtained invariably of the same fine brown tint by 
means of protochloride of tin and caustic soda, the liquid 
which contains the mixture being heated nearly to ebul¬ 
lition. When treated with hot nitric acid, rhamnoxan¬ 
thine is oxidated and converted into oxalic acid. At 
the same time, a new acid is formed, which has been 
examined by M. Casselmann, who has called it nitro- 
frangulic acid. 

This product, submitted to analysis, gives : 
Carbon . . .39*0 
Hyd rogen. . . 1*9 
Nitrogen . . .11*4 
Oxygen . . .477 

IOO'O 

which corresponds nearly with the formula 

C12H4Az2012. 

This product is soluble in alcohol, from which it crys¬ 
tallises in yellow crystals, which easily detonate when 
heated ; it is also soluble in boiling water and in alkalies, 
to which it gives a purple colour. 

With oxicles of magnesium, zinc, aluminium, tin, lead, 
&c., rhamnoxanthine forms laques, the tints of which 
may be varied to a great extent. Thus, if the branches 
of R. frangula be plunged into a weak solution of 
ammonia, the colouring-matter is dissolved, giving a 
red-purple liquid; if, then, the ammonia be saturated 
with citric acid and magnesia added, a beautiful violet- 
coloured laque is obtained. Again, on adding proto¬ 
chloride of tin to the yellow decoction obtained by 
macerating the branches in water, and precipitating with 
carbonate of ammonia, a brown-yellow laque is obtained, 
which sulphuric acid converts into a chocolate laque. 
Other brown, red, and yellow laques maybe procured in 
a variety of manners. 

When exposed to the damp, the wood of R. frangula 
and R. catharticus becomes gradually purple, which is 
probably owing to a formation of ammonia by putre¬ 
faction. 

On attempting to dye stuffs with rhamnoxanthine, I 
found that this colouring-matter has a greater affinity 
for silk and wrool than for cotton. But fine golden- 
yellow and purple dyes can be obtained by the use of 
mordants, and, in the hands of an experienced dyer, 
rhamnoxanthine may one day become a useful product. 

In conclusion, I will state that this substance probably 
exists in other plants; it resembles very closely the 
chrysophanic acid obtained from the lichen Parmelia 
parietina, and which is supposed to exist in the root of 
rhubarb. 

On Certain Reactions of Salts of Iron—Separation of 
Uranium and Iron, by M. F. Pisani. 

Until the present time the property of impeding certain 
reactions has been attributed almost exclusively to non¬ 

volatile organic acids, such as tartaric acid; but it has 
lately been remarked that, in certain cases, oxalic acid 
possesses the same property. Thus, it is known by a 
recent experiment that its presence prevents the blue 
precipitation of salts of iron by ferrocyanide of potas¬ 
sium. The following are some analogous facts which I 
have observed:— 

Salts of Iron.—If to salts of iron, as neutral as 
possible, acetic acid and an excess of oxalate of ammonia 
are added, the solution preserves its yellow colour, and 
does not become red, as is generally the case in the 
formation of acetate of iron. From this solution phosphate 
of soda does not precipitate phosphate of iron ; but 
ammonia, as well as the ammoniacal sulphide, separate 
from it, as usual, all the iron. The liquid is not more 
coloured if, instead of acetic acid, acetate of soda is 
employed ; but it then precipitates by phosphate of soda. 
To obtain these reactions, oxalate of ammonia must be 
added to the solution of iron, so that its colour changes 
from yellow to green-yellow. 

Salts of Uranium.—In the presence of oxalate of 
ammonia nitrate of uranium does not give a red precipi ¬ 
tate by ferrocyanide of potassium. In my paper on the 
estimation of uranium I stated that it could be precipi¬ 
tated by phosphate of soda in an acid liquid ; but it 
must be remarked, that if oxalate of ammonia is first 
added to the solution, phosphate of soda gives no pre¬ 
cipitate. If ammonia is added to it, all the uranium is 
separated in the state of phosphate ; but if phosphate of 
soda has not been added, the precipitation by ammonia is 
incomplete. What remains can be precipitated only by 
the addition of phosphate of soda. 

Salts of Aluminium.—When oxalate of ammonia is 
present in great excess, alumina is not immediately 
precipitated by ammonia and ammoniacal sulphide ; but 
in a certain time, according to its proportion, alumina 
is precipitated, especially by the aid of heat. If we 
have to treat phosphate of alumina it is even possible 
to recognise phosphoric acid in the solution by a salt of 
magnesia; but this plan is not to be recommended, for 
it will probably precipitate as quickly as the alumina. 
Thus, for salts of aluminium oxalic acid fulfils but for a 
short time the purposes of tartaric acid. 

Separation of Uranium ami Iron.—When, as is 
generally the case, carbonate of ammonia is employed 
for this separation, it is well known that some iron is 
always dissolved with the uranium. The following is, 
however, a method for rendering the separation 
complete:—As oxide of uranium in solution in carbo¬ 
nate of ammonia does not precipitate by ammoniacal 
sulphide, we have only to add to the liquid, separated 
by filtration with oxide of iron, several drops of the 
latter re-agent to eliminate from it in the state of sulphide 
the small quantity of iron which has been dissolved. 
After filtering again, we get a liquid containing all the 
uranium without any trace of iron.— Comptes-Rendus. 

On Certain Properties of the Platinum Metals, 
particularly Ruthenium, by Dr. C. Claus. 

{Continued from page 195.) 

The platiniferous metals constitute a well-marked group 
of analogous metals, the characteristics of which are 
based on the following properties :— 

1. These metals have nearly the same atomic number. 
2. Their characteristic double salts, allied in composition, 
are isomorphous. 3. These metals, particularly when 
in a pulverulent condition, exert a great attraction for 
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oxygen. 4. Their oxides are reducible by hydrogen at 
the ordinary temperature—a phenomenon always accom¬ 
panied by a heat sufficient to make them red hot. 

Besides these common properties, these metals differ 
greatty from each other. The properties of some are 
allied to those of the so-called “ noble metals,” and 
particularly to gold. Others, while preserving some 
points of similitude to the noble metals, are still more 
allied to the electro-positive metals, iron and manganese. 

These metals may be arranged in two superimposed 
series, the superior horizontal of which I designate the 
principal series (haupt reihe), because the metals which 
constitute it predominate in the various platinum ores. 
This series is characterised equally by an elevated atomic 
number and by almost the same specific gravity, and by 
the circumstance that its isolated members are particularly 
apt to form with chlorine the combination MC12, which 
in its double salts with the chlorides of the alkaline 
metals maintains itself in the general type MCI + MCI , 
the crystalline form of which belongs to the tesseral 
system. The second horizontal series, which I call the 
secondary series (nehen reihe), contains the remainder of 
the platiniferous metals, which also possess almost 
identical atomic and specific wreights, but have in this 
respect but half the quantities of the principal series. 
These metals readily unite with chlorine according to 
the type MCI or M2C13; their double salts, with the 
alkaline metals, have the composition M'Cl + MCI, 
aMfCl + M2C13 or 3 M'Cl + M2C13. Their crystalline 
form does not belong to the regular system, but to other 
systems with oblique axes. 

If we divide the isolated members of these two series 
vertical lines perpendicular to the horizontal line, we 

shall have a grouping of pairs of metals resembling 
each other, which, excepting the characteristics men¬ 
tioned in the horizontal series, present in all other 
respects, decided analogies,—groups in which each pair 
consists of a principal metal (haupt inetall) and a 
secondary metal (neben metall). In these pairs the re¬ 
semblance is very evident, as I have already shown with 
respect to two pairs,—ruthenium and osmium, rhodium 
and iridium,—a resemblance which I shall make more 
apparent in the present article. The analogy of these 
metals, above all in their complicated combinations, 
extends so far, that not only are they alike in form, but 
their reactions are identical. Is not the newly-discovered 
volatile hyperruthenic acid another example in favour 
of this grouping P Palladium and platinum also con¬ 
stitute an exceedingly characteristic pair; in fact, they 
appear to be exactly alike in all their combinations, in 
their ammoniacal bases, in their cyanuretted combina¬ 
tions, &c.; and the fact of palladium in solution pre¬ 
cipitated by cyanide of mercury is repeated by platinum. 
This fact is already known, but not the circumstances 
under which the precipitation occurs; these circumstances 
are the same as with palladium. 

In fact, platinum, like palladium, ought to be found in 
the solution in the state of chloride; if, as has been 
observed, cyanide of mercury precipitates a platinum 
solution, treated by an organic substance, this is not the 
direct consequence of the presence of the organic sub¬ 
stance, but rather because it determines the change from 
the state of platinic chloride to platinous chloride. 
Were it possible to prepare a solution of neutral chloride 
of palladium perfectly pure, and free from palladous 
chloride, it is very probable that cyanide of mercury 
would produce no precipitate from it. It has already 
been remarked that of all platiniferous metals, platinum 
itself is the one most closely allied to the precious metals, 

particularly to gold; palladium bearing a less striking 
resemblance to it, is allied to it through platinum, to 
which it bears so great an analogy; and this leads me 
to call this pair of metals, “ the pair at the negative end 
of the horizontal series.” The analogy is still more decided 
at the positive end of this series, that is to say, between 
osmium and ruthenium, as between iron and manganese, 
which on their side resemble, in their mutual relations, 
those of the pairs of the platiniferous metals. The 
solutions of a composition like that of ferrate of potash 
and osmite of potash, are so much alike that they are 
undistinguishable by their colour. 

(To be continued.) 

TECHNICAL OHEMISTBY. 

Notes on Benzoic Acid and some Benzoates, 
by John M. Maisch. 

JSeiBzoic Acid.—When benzoin is treated for benzoic 
acid by Mohr’s process, it is necessary to gradually 
increase the heat, and if the process is continued until 
vapours cease to rise, the sublimate generally contains 
a variable quantity of empyreumatic matter, to which it 
owes its odour, and which likewise imparts colour to the 
product. The acid ought to be free of colour, and to 
obtain it thus a second sublimation is often found neces¬ 
sary. In order to avoid this, it is well to have two paper 
hoods ready made to fit the subliming vessel, and remove 
the first before it has been requisite to raise the tempera¬ 
ture. At about 3000 F. a quantity of benzoic acid may 
thus be obtained, which is perfectly white, of a high 
silky lustre, possessing but little of the empyreumatic 
odour, and, when dissolved in an alkali, affording a 
colourless solution ; its appearance and chemical behaviour 
prove it to be far superior to the article usually met with 
in commerce. 

If the sublimation is now continued, the acid obtained 
subsequently is found to contain empyreumatic colouring 
matter, as the process proceeds ; it may be freed from it 
by a second sublimation. This increase of empyreumatic 
products in the sublimed acid is not owing merely to an 
increase of the temperature, but principally to the fac 
that the bibulous paper stretched over the vessel has 
become saturated with the same, and is unable to absorb 
and retain any more at the temperature to which it is 
exposed. If, during the process, the paper is replaced 
by a fresh piece, the acid sublimes as white as before, 
and with as little odour adhering to it. This empyreu¬ 
matic aroma is frequently considered essential for the 
medicinal value of the acid, and such careful treatment 
of the balsam would therefore be inadmissible when the 
acid is to be used in medicine. But I believe that the 
product which has been obtained by a slow sublimation 
at a low temperature, will, by its beauty and purity, 
fully repay for the little trouble incidental with its 
collection. 

Eenzoate of Soda.-—When benzoic acid is almost 
neutralised with carbonate of soda, a colourless solution 
results, which, when sufficiently concentrated, yields, on 
cooling, small, thin needles, in star-like groups; if 
somewhat further evaporated, the solution assumes a 
brownish colour, and may remain liquid for a day or 
two without separating any crystals. If still further 
evaporated, the crystals form very slowly in the syrupy 
liquid. They are very long, needle-shaped, and commence 
to become opaque while still in contact with the liquid, 
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together with which they dry to an opaque mass without 
crystalline structure. When removed from the solution 
and rapidly pressed between bibulous paper, they 
preserve only in some measure their original shape. The 
brown, syrupy liquid, as obtained by evaporation, dries, 
to the last drop, to a white, opaque mass. Benzoate of 
soda is best obtained in crystals, by evaporating its 
solution only so far that on cooling it will just commence 
to crystallise, and to expose it gradually to a lower 
temperature. The crystals thus formed by cooling to 
3 20 are to be removed from the thin liquid, and rapidly 
dried by pressing them between folds of bibulous paper. 

Benzoate of Iron.—According to Trommsdorff and 
Berzelius, the ter-benzoate of iron is formed by dissolving 
recently-precipitated sesquioxide of iron in an aqueous 
solution of benzoic acid. The yellow needles are decom¬ 
posed by water and alcohol, leaving a basic salt behind. 

When a concentrated solution of benzoate of soda is 
added to the officinal solution of ter-nitrate of iron, a 
voluminous, orange-coloured precipitate is obtained, 
which is immediately thrown on a filter; when the liquid 
has nearly all passed, a small portion of water is added 
to displace most of the ferric solution, and the precipi¬ 
tate is then allowed to dry, spread out upon a brick tile. 
This was used for analysis. 

Five grs. were heated in a porcelain crucible; a little 
water wTas first given off, then benzoic acid sublimed in 
small, white crystals. On increasing the heat, a brown 
liquid collected on the cover, which congealed into 
brown-coloured scales, having the empyreumatic odour 
and taste of benzoic acid. The residue was repeatedly 
moistened with nitric acid, and exposed to heat until 
vapours ceased to be given off; it then weighed o*8 5 grs., 
which is equal to 17 per cent. 

Ten grs. of the benzoate of iron was repeatedly treated 
with a large excess of ammonia, the sesquioxide of iron 
was well washed upon a filter, then washed into a tared 
capsule, and heated until it ceased to lose weight; its 
weight was i*6 grs. = 16 per cent. 

Into a glass tube, weighing 48*1 grs., 3*08 grs. benzoate 
of iron were introduced, and exposed to the heat of a 
water-bath for half-an-hour. The loss was only about 
0-02. The tube was now introduced into a sand-bath of 
260°, and kept at this temperature until aqueous vapours 
ceased to be condensed in the upper part, it now weighed 
50*85 grs. The loss, therefore, amounted to 51*18— 
50*85, = 0*33 grs., or 10*71 per cent. 

From these data, the following formula is calculated 
for this ter-benzoate of iron :— 

Fe,,Oo 80 16*91 16*50 
3L14H5O3 339 71*67 71*44 (see below) 
6H0 54 11*42 10*71 

Fe,03, 3C14II503 + 6H0 473 100*00 

Ter-benzoate of iron, as thus obtained, is in a light 
powder, of a beautiful orange colour, permanent in the 
air, turning brown between 270° and 280°; it fuses and 
yields when carefully heated at first pure benzoic acid, 
afterwards an empyreumatic liquid, of an acid reaction, 
which appears to be principally the same acid, and 
congeals in scales. Water and alcohol dissolve a portion 
of it, probably an acid salt, and leave a basic salt behind. 

Benzoic acid is scarcely used in medicine, except in 
paregoric, and occasionally in ointments; when taken 
internally, it is stated to act as a stimulant. Combined 
with iron, as in the above salt, it might perhaps prove 
useful in the hands of the physician. The salt has very 
little taste, not at all ferruginous, and would certainly 

be preferable to the acid or the alkaline salts, which 
possess a marked acrimony. 

When the above ter-benzoate is desired, the directions 
above given for its preparation should be closely fol¬ 
lowed ; the filtrate from the precipitate separates in the 
course of two days, another precipitate, which dries 
upon the filter in a yellowish powder, and in orange- 
brown scales, evidently a mixture of different compounds; 
and, after three weeks, more of the light powder is 
deposited, The drying is to be accomplished in thin 
layers upon a brick tile. 

Bilteuzoate of Ammonia.—In order to determine 
as near as possible the quantity of benzoic acid in the 
iron salt, the above filtrate from the treatment of the 
ferric benzoate with ammonia was evaporated, and kept 
at a temperature of below 1900 F., until a dry mass 
remained behind and the loss of weight ceased. The 
residue weighed 8*25 grs.; it evolved ammonia when 
treated with an excess of caustic potassa; and Wacken- 
roder’s observation, which has been doubted already bjr 
Liebig, that on the spontaneous evaporation of a solution 
of benzoic acid in carbonate of ammonia, pure benzoic 
acid is separated in crystals, is thereby proven to be 
incorrect. Assuming the experiments of Berzelius, that 
a bibenzoate of ammonia is thus formed, to be correct, 
the above 71*67 per cent., or 7*167 grs. of C14H503, 
would require of NH40 0*824 grs., and of HO 0*285 grs., 
making the required whole weight of the salt 7*167 + 
0*824 + 0*285 = 8*276, with which the actual weight of 
8*25 closely agreed. Accordingly, the formula for 
anhydrous bibenzoate of ammonia is calculated as 
follows:— 

NII40 26 9*96 

HO 9 3*45 

2C14H503_zz6 86*59 

NH4O, HO, 2C14H503 261 ioo*oo 

and 8*25 grs. of bibenzoate of ammonia as found above 

contain = 7'*4-3675 g}'s• C14H503 71’437 
per cent, of the above benzoate of iron. 

This experiment verifies, on the one hand, the above 
formula for the neutral benzoate of iron, and tends to 
prove, on the other hand, that an anhydrous bibenzoate 
of ammonia remains behind on evaporating a solution of 
benzoic acid in ammonia, at a temperature below 1900. 
The influence of a higher heat had not been tried.— 
American Journal of Pharmacy. 

Contributions to the History of Aniline: Production 
of a Netv Blue Dye-stuff (Paris/ Blue), by MM. 
Persoz, Y. 1)e Luynes, and Salvetat. 

M. Hofmann,1 while studying the action of bichloride 
of carbon on aniline, was led to the discovery of a new 
base, to which he assigned the formula C3pHnN3. To 
purify and separate it from the matters mixed with it, 
it suffices to wash it in cold alcohol, and crystallise it 
once or twice in boiling alcohol. Thus treated, the base 
crystallises, the alcohol retaining in solution a substance 
of a magnificent crimson colour. 

The researches we have so long pursued on the colours 
derived from aniline, have led us to study the possible 
relations existing between the crimson substance dis¬ 
covered by M. Hofmann and the red dye-stuff discovered 
by MM. Benard and Franc of Lyons, to which the name 
of fuchsic acid has been given. We find that there is 
no analogy between these two substances; in fact, the 
Lyons red substance is completely soluble in alkalies, 

1 Comjptes-Rendxts, September zo, 1858, Vol, xlvii. p. 492. 
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in connection with which it appears in the light of a 
true acid ; it enters into combination with ammonia, 
potash, baryta, &c., and forms soluble combinations with 
these bases. These solutions, treated with acetic acid, 
serve to dye the purest shades. By grounding our pro¬ 
cess on the solubility of Lyons-red in alkalies, we have 
been enabled to extract this colouring matter from all 
the products employed in commerce under such various 
names. 

By strictly attending to the rules laid down by M. 
Hofmann, we have obtained, like this learned chemist, a 
viscous oil, gradually solidifying with a crystalline struc¬ 
ture, and we have proved that the alcohol which had 
served to purify the base he investigated, remained 
crimsoned, the tint being more or less pure according to 
the circumstances under which the operation is con¬ 
ducted. 

We have also ascertained that the product, insoluble 
in water, formed during the reaction, dissolves in hydro¬ 
chloric acid, and that the hydrochloric solution yields 
with potash a dirty red precipitate, soluble in alcohol, 
to which it imparts a rich crimson colour. In M. Hof¬ 
mann’s opinion this colouring matter is of the same 
nature as that just mentioned; but we have been led to 
think that it is not so, and that it is formed by the 
mingling of two principles, one blue the other reel. 

This crimson substance, resisting the action of boiling- 
alkalies, cannot be compared to fuehsic acid, and if, in 
M. Hofmann’s experiment, this acid could be produced, 
it would only be found in alkaline solutions, in which it 
exists but in infinitesimal quantities ; further, certain 
circumstances relating to bulk, temperature, or time are 
required to allow of the development or the preservation 
of this dye-stuff. 

In fact, by heating for thirty hours, the same mixture 
which yielded the very decided crimson tints, either in 
the soluble portion or the residue, we have seen that this 
coloration does not extend to the products obtained at 
the temperature of 180°. There is nothing surprising 
in this result, since we have proved that a mixture of 
3 parts of solid fuchsine and 10 parts bichloride of car¬ 
bon, heated under the before-mentioned conditions, yields 
only clear yellow liquids; all red matter disappears. 

Moreover, by moderating the temperature, the dura¬ 
tion of the experiment, and the respective proportions of 
aniline and bichloride of carbon, we have produced sub¬ 
stances decidedly richer in colouring principle than those 
obtained by M. Hofmann. That the fuchsine exists is 
unquestionable, but the point is to seize upon it at the 
moment of its production. It is, moreover, accompanied 
by Hofmann’s red substance, which predominates, and is 
distinguished from it by its insolubility in potash. 

We have naturally been led by these observations to 
know what should result on mixing, according to 
Hofmann’s plan, anhydrous bichloride of tin and aniline, 
which forms Lyons red. 

Nine grammes of bichloride of tin and 16 grammes of 
aniline,, heated for 30 hours in a sealed tube, at about 
I^°°j yields, instead of red or violet, a very bright and 
pure blue, which requires only to be treated with water 
to dye animal fibres in beautiful brilliant tints. This 
blue, which resists acids, is deepened by feeble alkalies, 
and assumes a gooseberry-purple with concentrated 
alkalies. As its tint and purity are not influenced by 
artificial light, manufacturers will not fail to take advan¬ 
tage of it. We give it the name of “ Paris blue,” and 
it is another addition to the very remarkable series of 
rich colours derived from aniline.— Comptes-Penclus. 
Vol. lii. 1 

PHARMACY, TOXICOLOGY, &e. 

Poisoning by Cyanide of Potassium, 

by E. It. Southby. 

The following is the history of a case as given me by 
Mr. P. Belcher, the medical man called in on March 
23, 1861 :— 

“ Ann W., aged 17, a domestic servant in a photo¬ 
grapher’s household, had been dead when seen by me 
about half-an-hour. Body getting cold, very livid, rigor 
mortis slightly perceptible in the legs; a slight smell of 
brandy from the mouth; tongue ecchymosed at the tip. 
The following account was given by eye-witnesses of 
the attack:— 

“ Deceased had been slightly indisposed last evening, 
refused supper, and went to bed; came down in the 
morning apparently well, took her breakfast, but refused 
dinner; did her household work as usual till four o’clock 
in the afternoon, was then sent by her mistress into the 
portrait-room (immediately adjoining the dark room in 
which the chemicals were kept) to light the fire ; returned 
in a few minutes, and busied herself in getting the tea 
ready. Her mistress’ attention was now attracted by 
her extraordinary attitude. She stood with a fixed 
stare, face twitching, and her hands hanging down from 
the wrists as if paralysed. Her mistress ran to her, 
caught her in her arms in the act of falling, and put 
her in an arm-chair. Now followed a severe attack of 
general convulsions, with froth from the mouth and nose, 
supposed by her and other witnesses to be an epileptic 
seizure. Some brandy was administered, of which she 
swallowed a little with difficulty, and appeared for some 
time to be rallying; the convulsions, however, returned ; 
she suddenly stiffened her legs, gave a few gasps at long 
intervals, and died. The above attack seems to have 
lasted about twenty minutes, during all which time she 
neither spoke nor screamed. It appears, also, that the 
period from the time of her taking the poison—viz., 
when she was sent to the portrait-room till she was first 
seized—could not have exceeded ten minutes; so that 
the whole period from taking the poison till death 
ensued was between twenty-five and thirty minutes. 
Some additional evidence was elicited at the inquest, 
viz.—that she had had a quarrel with her lover the 
evening before5 and that one of the lumps of cyanide 
in his stock bottle was observed by her master to have 
had a portion recently broken off.” 

Post mortem Examination, by Messrs. P. and S. Belcher. 

“ March 25.—Forty-one hours after death.—Rigor 
mortis continued. Integuments uncommonly fatty. 
Head: brain and membranes healthy; venous conges¬ 
tion. Thorax: Lungs healthy; heart enlarged; right 
side dilated, the walls thin, and those of the auricle 
translucent, except where crossed by the musculi 
pectinati; valves healthy. Left side of the heart 
healthy. Abdomen: stomach distended with gas; 
contained half-digested food, having only the usual 
smell. When removed from the body and opened, 
the mucous membrane was found to be in a state of 
intense inflammation, being generally very red, and 
easily peeled off with the nail; and in two places on the 
cardiac portion patches of a dusky hue, about four 
inches in circumference, were seen. Other viscera 
healthy; pelvic viscera, uterus and ovaries, healthy and 

„ unimpregnated.” 
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Examination of the Contents of the Stomach. 

The contents of the stomach, amounting to about four 
ounces, consisted of a grayish, viscid fluid, with portions 
of undigested food floating in it. Reaction slightly 

alkaline. 
About two ounces were acidulated with sulphuric acid 

and distilled in a glass retort till about half had passed 
over. During the distillation the smell of prussic acid 
was perceptible, but a good deal masked by the stench. 

About one drachm of the distillate was boiled with a 
little sulphide of ammonium till the smell of the latter 
had disappeared. On addition of a few drops of sesqui- 
chloride of iron, the deep red colour of the sesqui- 
sulphocyanide of iron appeared, this colour disappearing 
completely on addition of a solution of bichloride of 
mercury. 

Another drachm of the distillate was rendered slightly 
alkaline by solution of potassa, a small crystal of proto- 
sulphate of iron added, and the whole boiled. A drop 
of sesquichloride of iron solution was then added, and 
the mixture acidulated with hydrochloric acid. A blue 
colour was produced, disappearing on addition of solution 
of potassa in excess, and re-appearing on acidulating 
with hydrochloric acid. On standing for twelve hours, 
the Prussian blue was deposited. 

The residue left in the retort was evaporated to 
dryness, ignited till a greater portion of the carbon was 
driven off, and digested with hot distilled water, and 
the solution filtered. On addition of hydrochloric acid, 
alcohol, and bichloride of platinum, a yellow, crystalline 
precipitate, seen under the microscope to consist of the 
octahedra of the double chloride of platinum and 
potassium. 

I therefore concluded that the poison taken was cyanide 
of potassium. 

The above analysis was made about fifty-two hours 
after death. No smell of prussic acid was perceived, 
either immediately after death or during thepod mortem. 

PHYSICAL SCXEHCE. 

Early Researches on the Spectra of Artificial Light 
from Different Sources. 

Sojne Experiments on Coloured Flames,l by H. F. 
■ Talbot, Esq. 

Great progress has recently been made in investigating 
the properties of light, and yet many of them are still 
unexamined or imperfectly explained. Among these 
are the colours of flames, Avhich not only appear very 
various to common observation, but are shown by the 
assistance of a prism to be entirely different in nature 
one from another; some being homogeneous, or only 
containing one kind of light, others consisting of an 
infinite variety of all possible shades of colour. 

1. It was discovered by Dr. Brewster that the flame of 
alcohol, diluted with water, consists chiefly of homoge¬ 
neous yellow rays. On this principle he proposed the 
construction of a monochromatic lamp, and pointed out 
its advantages for observations with the microscope. 
This must be considered a very valuable discovery. The 
light of such a lamp, however, is weak unless the 
alcohol flame is very large. I have, therefore, made 
several attempts to obtain a brighter light, and I think 
the following is the most convenient method. A cotton 

1 From Brewster’s “Journal of Science,” vol. v. i8z 6. 

wick is soaked in a solution of salt, and when dried 
placed in a spirit-lamp. It gives an abundance of 
yellow light for a long time. A lamp with ten of these 
wicks gave a light little inferior to a wax candle; its 
effects upon all surrounding objects was very remark¬ 
able, especially upon such as were red, which became of 
different shades of brown and dull yellow. A scarlet 
poppy was changed to yellow, and the beautiful red 
colour of the lobelia fulgens appeared entirely black. 
The wicks were arranged in a line, in order to unite 
their effect for a microscope. A common blue glass has 
the property of absorbing the yellow light of this lamp, 
however brilliant, while it transmits the feeble violet 
rays. If these are also stopped by a pale yellow glass 
the lamp becomes absolutely invisible, though a candle 
is seen distinctly through the same glasses. But the 
most remarkable quality of this light is its homogeneity, 
wffich is perfect as far as I have been able to ascertain ; 
I speak of the yellow rays, which form the mass of the 
light, and quite overpower the feeble effects of the blue 
and green. The origin of this homogeneous light 
appears to me difficult to explain. I have found that 
the same effect takes place whether the wick of the lamp 
is steeped in the muriate, sulphate, or carbonate of soda, 
while the nitrate, chlorate, sulphate, and carbonate of 
potash agree in giving a bluish-white tinge to the flame. 
Hence the yellow rays may indicate the presence of 
soda, but they nevertheless frequently appear where no 
soda can be supposed to be present. 

2. Mr. Herschel discovered that sulphur when burn¬ 
ing intensely gives a homogeneous yellow light. To 
examine it, I inflame- a mixture of sulphur and nitre 
behind a screen having a narrow vertical slit through 
which the flame could be seen. This opening, examined 
with a prism, gave a spectrum in which there was a 
very bright yellow line, indicating the combustion of the 
sulphur. I thought it a point of considerable interest to 
determine whether this yellow ray was identical with 
that afforded by the flame of alcohol containing salt, 
and with that view I placed such a flame behind the 
other, their light passing through the same opening, so 
that if the rays were of a different nature two yellow 
lines should be seen in the spectrum ; but if identical, 
then only one. I found upon trial that the rays coin¬ 
cided, and I obtained a further confirmation of this by 
inflaming the nitre and sulphur mixed up with a 
quantity of salt, the effect of which was not to produce 
a second yellow line in the spectrum, but to increase 
greatly the brilliancy of the original one. The result of 
this experiment points out a very singular optical 
analogy between soda and sulphur, bodies hitherto 
supposed by chemists to have nothing in common. 

3. There are other means of procuring the same light, 
which I shall briefly mention. If a clean piece of 
platina foil is held in the blue or lower part of a gas- 
flame it produces no change in the flame; but if the 
platina has been touched by the hand it gives off a 
yellow light, which lasts a minute or more. If it has 
been slightly rubbed with soap, the light is much more 
abundant, while -wax, on the contrary, produces none. 
Salt sprinkled on the platina gives yellow light while 
it decrepitates, and the effect may be renewed at pleasure 
by wetting it. This circumstance led me to suppose that 
the yellow light was owing to the water of crystallisa¬ 
tion rather than to the soda; but then it is not easy to 
explain why the salts of potash, &c., should not produce 
it likewise. Wood, ivory, paper, &c., when placed in 
the gas-flame, give off, besides their bright flame, more 
or less of this yellow light, which I have always found 
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the same in its characters. The only principle which 
these various bodies have in common with the salts of 
soda is water; yeti think that the formation or presence 
of water cannot be the origin of this yellow light, because 
ignited sulphur produces the very same,—a substance 
with which water is supposed to have no analogy.1 It 
is also remarkable that alcohol burnt in an open vessel, 
or in a lamp with a metallic wick, gives but little of the 
yellow light; while if the wick be of cotton, it gives a 
considerable quantity, and that for an unlimited time. 
(I have found other instances of a change of colour in 
flames owing to the mere presence of a substance which 
suffers no diminution in consequence. Thus, a particle 
of muriate of lime on the wick of a spirit-lamp will 
produce a quantity of red and green rays for a whole 
evening without being itself sensibly diminished.) The 
bright flame of a candle is surrounded by the same 
homogeneous yellow light which becomes visible when 
the flame itself is screened. The following experiment 
shows its nature more evidently :—If some oil be dropped 
on the wick of a spirit-lamp, the flame assumes the 
brilliancy of a candle, surrounded by an exterior yellow 
flame. This appearance only lasts until the oil is 
consumed. 

4. The flame of sulphur and nitre contains a red ray, 
which appears to me of a remarkable nature. While 
examining the yellow line in the spectrum of this flame, 
I perceived another line, situated beyond the red end 
of the spectrum, from the termination of which it is 
separated by a wide interval of darkness. In colour it 
nevertheless differs but little from the rays which usually 
terminate the spectrum. It arises, I believe, from the 
combustion of the nitre, as the yellow ray does from 
that of the sulphur; for I have since observed it in the 
flame of a spirit-lamp whose wick had been soaked in 
nitre or chlorate of potash. It appeared that this ray 
was so distant from the rest that it might be less 
refrangible than any in solar light; and I have been 
since informed by Mr. Herschel that he had already 
observed it in a similar experiment, and was impressed 
with the same idea. 

With the hope of establishing this, I admitted candle¬ 
light and that of the nitre lamp, which I have just 
mentioned, through the same aperture, and noticed how 
far this isolated red ray appeared beyond the spectrum 
of the candle. I then compared, in the same way, the 
light of the candle with that of the sun, and I found 
that the great intensity of the solar light lengthened 
the red end of the spectrum about as far; so that I was 
obliged to leave the question undecided, as the faintness 
of the lamp prevented my comparing it directly with 
the sun. This red ray appears to possess a definite 
refrangibility, and to be characteristic of the salts of 
potash, as the yellow ray is of the salts of soda, although, 
from its feeble illuminating power, it is only to be 
detected with a prism. If this should be admitted, I 
would further suggest that whenever the prism shows a 
homogeneous ray of any colour to exist in a flame, this 
ray indicates the formation or the presence of a definite 
chemical compound. An excellent prism is, however, 
requisite to determine the perfect homogeneity of a ray. 

5. Phosphorus inflamed with nitre gives a very 
brilliant spectrum, in which no colour appears to be 
predominant or deficient. It, therefore, resembles the 
spectra of ignited lime, platina, and other solid bodies, 
and differs totally from the solar spectrum, in which 

1 It may be worth remark, though probably accidental, that the 
specific gravity of sulphur is 1 '99, or almost exactly tioice that of water. 

i Chemical News, 
( April 27, 1861. 

there are now known to be innumerable interruptions of 
light. And it is worthy of remark that no light has 
been hitherto discovered at all resembling that of the 
sun (when analysed with a prism), except the light of 
the other celestial bodies. 

6. The red fire of the theatres, examined in the same 
way, gave a most beautiful spectrum, wfith many white 
lines or maxima of light. In the red these lines were 
numerous and crowded with dark spaces between, besides 
an exterior ray, greatly separated from the rest, and 
probably the effect of the nitre in the composition. In 
the orange was one bright line, one in the yellow, three 
in the green, a very bright one in the blue, and several 
that were fainter. The bright line in the yellow is 
caused, without doubt, by the combustion of the sulphur, 
and the others may be attributed to the antimony, 
strontia, &c., which enter into this composition. For 
instance, the orange ray may be the effect of the strontia, 
since Mr. Herschel found in the flame of muriate of 
strontia a ray of that colour.2 If this opinion should 
be correct, and applicable to the other definite rays, a 
glance at the prismatic spectrum of a flame may show 
it to contain substances which it would otherwise require 
a laborious chemical analysis to detect. 

London, March, 1826. 

On a Method of Obtaining Homogeneous Light of Great 
Intensity,3 by H. F. Talbot, Esq. 

As it is a desideratum in optical science to procure 
perfectly homogeneous light of sufficient brightness for 
many important experiments, I am glad to be able to 
communicate a method which, in a satisfactory manner, 
supplies that deficiency. It is only requisite to place a 
lump of common salt upon the wick of a spirit-lamp 
and to direct a stream of oxygen gas from a blowpipe 
upon the salt. The light emitted is quite homogeneous 
and of dazzling brightness. If, instead of common salt, 
we use the various salts of strontium, barytes, &c., we 
obtain the well-known coloured flames which are cha¬ 
racteristic of those substances with far more brilliancy 
than by any other method with which I am acquainted. 

On the Flame of Lithia,4 by H. F. Talbot, Esq. 

Litiiia and strontia are two bodies characterised by the 
fine red tint which they communicate to flame. The 
former of these is very rare, and I was indebted to my 
friend Mr. Faraday for the specimen which I subjected 
to prismatic analysis. Now, it is difficult to distinguish 
the lithia red from the strontia red by the unassisted 
eye; but the prism displays between them the most 
marked distinction that can be imagined. The strontia 
flame exhibits a great number of red rays, well separated 
from each other by dark intervals, not to mention an 
orange, and a very definite bright blue ray. The lithia 
exhibits one single red ray. Hence, I hesitate not to 
say that optical analysis can distinguish the minutest 
portions of these two substances from each other with as 
much certainty, if not more, than any other known 
method. 

2 Edinburgh Transactions, vol. ix. p. 456. 

3 London and Edinburgh Philosophical Magazine and Journal of 
Sceince, Third Series, 1833, vol. iii. p. 35. 

4 London and Edinburgh Philosophical Magazine and Journal of 
Science, TJaird Series, 1834, vol. iv. p. 114. 
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On the Flame of Cyanogen. 

For the opportunity of examining the optical charac¬ 
ters of this flame I am likewise obliged to the kindness 
of Mr. Faraday, who showed it both to Sir J. Herschel 
and myself at the Royal Institution. When viewed 
with a prism, this flame presents a very distinct and 
peculiar character, separating the violet end of the 
spectrum into three portions, with broad, dark intervals 
between. But the most remarkable fact is this, that the 
last of these portions is so widely separated from the 
others as to induce a suspicion that it may be more 
refracted than any rays in the solar spectrum,—a 
question which I should be glad to have the opportunity 
of deciding by direct experiment. This separate portion 
has a pale, undecided hue. I should hardly have called 
it violet, were it not situated at the violet end of the 
spectrum. To my eye it had a somewhat whitish or 
grayish appearance, 

On Prismatic Spectra,1 by H. F. Talbot, Fsq. 

It is much to be desired that an extensive course of 
experiments should be made on the spectra of chemical 
flames, accompanied with accurate measurements of the 
relative position of the bright and dark lines, or maxima 
and minima of light which are generally seen in them. 
The definite rays emitted by certain substances, as for 
example, the yellow rays of the salts of soda, possess a 
fixed and invariable character, which is analogous in 
some measure to the fixed proportion in which all bodies 
combine, according to the atomic theory. It may be 
expected, therefore, that optical researches, carefully 
conducted, may throw some additional light upon 
chemistry. Some experiments which I. formerly made 
upon this subject will be found in Brewster’s Journal,” 
for 1826, vol. v. p. 77. In addition to the substances 
there enumerated, as giving a peculiar optical character 
to flame, I have found that the salts of copper are 
exceedingly remarkable. They give spectra so covered 
throughout with dark lines as to resemble in that respect 
the solar spectrum. The flames of boracic acid and 
nitrate of barytes also possess somewhat of a similar 
character. The most convenient way of obtaining bril¬ 
liant spectra of these substances is to deflagrate them 
with chlorate of potash ; but this is attended with the 
inconvenience that the spectrum produced by the chlorate 
is seen in conjunction with the other, and an allowance 
must be made accordingly. Another good method is to 
sprinkle the substance in powder on the wick of a spirit- 
lamp, and direct a current of oxygen upon it. With 
regard to the accurate measurement of the lines, it 
requires the use of very superior apparatus, 1 have 
sometimes made approximate measurements by fixing a 
divided scale transversely to the linear aperture through 
which the light of the burning body was observed. 
This aperture was then expanded by the prism into a 
spectrum parallel to the scale, by means of which it 
could then be measured. An objection may, perhaps, 
occur to the reader, that the scale wrould thus be as much 
refracted as the light itself, and therefore could not serve 
to measure it; but this difficulty was avoided by a simple 
contrivance, viz., by illuminating the scale with homo¬ 
geneous light. 

Spectra of Various Galvanic Flames.—Silver leaf, 
deflagrated by galvanism, gave a spectrum with several 

1 London and Edinburgh Philosophical Magazine, and. Journal of 
Science, Third Series, 1836, vol, ix. p. 3. 
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definite rays, among which two green rays appeared to 
me to possess nearly the same tint, although differing in 
refrangibility. Gold leaf and copper leaf each afforded 
a fine spectrum, exhibiting peculiar definite rays. The 
effect of zinc was still more interesting; I observed in 
this instance a strong red ray, and three blue rays, 
besides several more of other colours. These experi¬ 
ments were made in the laboratory of the Royal Insti¬ 
tution, in June, 1834. 

PROCEEDINGS OF SOCIETIES. 

ROYAL INSTITUTION OF GREAT BRITAIN. 

Weekly Evening Meeting. 

On the Nature of the Deep-sea Bed, and the Presence of 
Animal Life at vast Depths in the Ocean, by Dr. G. C. 
Wallich. 

Our first clear glance at the floor of the ocean may be 
said to date from the period at which submarine telegraphy 
was first undertaken. For although the depth of the sea 
has been approximately ascertained over widely extended 
areas, in the course of the various surveys conducted 
under the auspices of the British, the United States, and 
the Dutch Governments, hardly any previous attempts have 
been made systematically to investigate the characters and 
composition of its bed. In the absence of any special 
object, such attempts would have been far too costly and 
difficult to be practicable. It has been ascertained, how’- 
ever, that the floor of the ocean is but the reflex, as it were, 
of the dry land ; that it is in no place unfathomable; that 
along its deeper portions certain muddy deposits are to be 
met with, in many cases, made up more or less entirely of 
minute calcareous shells belonging to oneofthemost simple 
order of beings with which we are acquainted ; and that 
together with these are also to be found, but in, compara¬ 
tively speaking, small quantity, the minute flinty skeletons 
of other organisms derived both from the animal and 
vegetable kingdoms. But no conclusive evidence has been 
produced to show whether any or all of these organisms 
normally lived and perished, at the profound depths from 
whence they were obtained by the sounding lead ; or 
whether, having inhabited distant, and perhaps shallower 
seas, their dead remains alone, after being transported by 
currents, or other agencies, had gradually subsided into 
the deep hollows of the ocean. Taking into consideration 
the very important part played by these organisms in the 
structure of the earth’s crust, that vast strata have in ages 
gone by been built up of them, and that similar strata are 
at the present time being deposited along the beds of 
existing seas, the investigation of these questions becomes 
of the highest consequence, as bearing on the successful 
establishment of ocean telegraphy. 

The distribution of animal life in the upper waters, of 
the sea is determined by climate, by the composition of its 
waters, the nature of its bed, and its depth in any given 
locality ; the last of these items necessarily involving the 
relative degrees of temperature, light, aeratiom and 
pressure, as compared with those to be met with near the 
surface. Of these conditions climate exercises a very 
powerful influence ; for it is found as we advance from the 
equator towards the poles that a gradual diminution takes 
place, not only in the number of types met with, but of 
the varieties ranged under those types. It has been main- * 
tained, that in order to compensate for the diminution in 
the number of generic forms, the number of individuals of 
each species is much augmented. Although this law holds 
good as regards the higher orders, it can hardly be said to 
do so in the case of the lower ; for the vast assemblages of 
these lower forms met with on the surface of the sea in the 
tropics, are in no wise less extensive than those met with 
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in high latitudes. It will be found that the lower the grade 
of being, the more equally balanced will be its distribution, 
at the extremes of the globe ; inasmuch as the greater 
range in depth commanded by these lower forms renders 
them less amenable to conditions which are variable from 
being dependent on atmospheric changes. 

The composition of the waters of the ocean is well 
known to become much more equable at great depths; and 
it therefore, exercises a far less marked influence on the 
presence of animal life than it does at the surface. The 
same causes which equalize the temperature in so remark ¬ 
able a manner as the depth increases, are effective in equal¬ 
izing the relative proportions of the various ingredients 
that enter into the composition of sea water, in all latitudes. 
Fox’, whilst the surface stratum is subject to dilution with 
fresh water, from various sources, the greater the depths, 
the less subject can the waters be to this influence, and the 
less can it operate in modifying the distribution of the 
organisms that frequent them. 

Oxygen is essential to the presence of animal life—with'- 
out it animal life ceases. To air-breathing, as well as 
water-breathing creatures a due supply of this gas is in¬ 
dispensable ; the function of respiration, no matter whether 
performed by lungs, as in man and the higher orders, or 
by a simple process of absorption and exudation through 
the general surface of the body, as in some of the lower 
forms, being, in every instance, essentially that process 
whereby oxygen is received into the system in exchange 
for carbonic acid which is given off. But although oxygen 
enters largely into the composition of both atmospheric air 
and water, the supply of this element is not obtained, in 
the case of creatures inhabiting the sea, under ordinary 
circumstances, from its decomposition, but from a certain 
portion of atmospheric air present in water in a state of 
solution. Most gases are absorbed by water. Under 
pressure, the quantity absorbed is much increased, as is 
seen in the familiar case of soda-water. It should be 
borne in mind, however, when the fact is applied to 
the occurrence of animal life at great depths in the 
sea, that in order to produce the absolution of atmospheric 
air, its contact or mixing together at the surface by the 
action of wind and ivave is necessary, and the effect of 
this operation can only extend to a limited depth, unless, 
as has been assumed by some of our highest authorities, 
the lower strata of sea water, being subject to increased 
pressure, become capable of holding in solution a greater 
quantity of oxygen; and, by robbing the superincumbent 
strata of that which they contain, gradually become 
saturated with it. Should this view be correct, there must 
be a point at which the maximum amount of oxygen, which 
sea water can absorb, is permanently present in it. But, 
inasmuch as the vegetable cell, simple though it be in 
structure, can eliminate carbon from the medium in which it 
lives, it is not unreasonable to assume that the lowest forms 
of animal life, even where no specialized organs are 
traceable, may, in like manner, be able to eliminate oxygen 
directly from the water around them. 

The temperature of the sea is materially influenced by 
the climatic conditions of different latitudes ; and, of course, 
exercises a powerful effect both on the distribution and 
abundance of the higher orders of living beings present in 
its waters. But, as has been shown, this influence is not 
manifest, or at all events, not so manifest in the lower 
orders, for at great depths the variability of the temperatue 
is reduced within very narrow limits in all latitudes. 
Now the higher orders of oceanic creatures inhabit only 
the surface waters, never sinking down to extreme depths. 

^In the case of some of the lower forms, on the other hand, 
a very extended pathymetrical range exists, putting out of 
the question those which constantly dwell on the sea bed 
itself, of which I shall presently have to speak. 

In like manner, Light, or rather the absence of it, can 
hardly be shid to determine, in any important degree, the 
distribution and limitation of the lower forms of animal 

life. Light is not essential even in the case of some of 
the higher orders. A large class of creatures, both 
terrestrial and marine, possess no true organs of vision, 
although there is good reason for believing that they do 
possess some special sensory apparatus, susceptible to 
the influence of light; whilst certain creatures, whose 
habitation is in subterranean caves or lakes, as in the 
Magdalena caves, near Adelsberg, and the Great Mammoth 
caves in Kentucky, either possess no organs of vision, or 
possess them in so rudimentary a state, as to prove clearly 
that the absence or imperfect development of this sense 
may be compensated for by the higher development of 
other senses. 

It is impossible at present to say to what depth light 
penetrates in the sea. The photographic art will, no doubt 
one day solve the problem. But it is almost certain that 
a limit is attained, and that moreover long before the deep 
recesses gauged by the sounding machine are reached, 
where the light-giving portion of the ray cannot penetrate 
even in its most attenuated condition ; and yet, as shall 
hereafter be shown, creatures have been found down in 
those profound and dark abysses, whose colouring is as 
delicate and varied as if they had passed their existence 
under the bright influence of a summer sun ! 

Pressure is the last condition which has to be noticed. 
Although undoubtedly a highly important one, I hope to 
be able to prove that it is not of essential value as has 
heretofore been laid down, in determining the final limit 
of animal life in the sea. 

It is almost needless to state that at the sea level there 
exists a pressure of 15 lbs. on every square inch of surface, 
due to the weight of the atmospheric column resting upon 
it; and that the pressure on the successive strata of water 
in the sea, as the depth increases, is infinitely in excess of 
this, inasmuch as a column of water only 33 feet in height 
is capable of co unterbalancin g the entire atmospheric column, 
which extends to a height of about 45 miles. Accordingly, 
for every 33 feet of descent in the sea, putting out of con¬ 
sideration the effect of the superincumbent column in 
actually diminshing the bulk of the portions beneath by 
augumenting their density, there is an additional 15 lbs. 
At great depths, therefore, the aggregate pressure becomes 
stupendous. As is well known, pieces of light wood let 
down to a depth 1500 or 2000 fathoms, become so com¬ 
pressed and surcharged with water as to be too heavy to 
float. But there is a fallacy in this experiment ; for the 
contraction of the woody fibres and cells is a necessary 
consequence of their submission to an amount of pressure 
so enormously in excess of that under which they originated. 
With organisms which have been developed, from first to 
last, under the full operation of any given amount of 
pressure, the result would not be of this nature ; for the 
equalization of the pressure withinjand without their entire 
structure, although it might possibly exercise some definite 
effect in determining their shape, size, or even functions, 
cannot, I submit, operate in causing the creatures living 
under it to experience any more detrimental results than 
we experience from the 15 lbs. on every square inch, or 
about 14 tons, on the general surface of our bodies near 
the sea level. 

It can scarcely be wondered at that under such apparently 
extraordinary conditions, the maintenance of life, even in 
its least developed aspects, should have been deemed 
absolutely impossible at extreme depths ; and that it should 
have been almost unanimously recognized as an axiom, 
that at a depth of 400, or, at most, 500 fathoms, life, 
whether animal er vegetable, must be extinct. The fact is 
unquestionable that as we descend beyond the first 
hundred fathoms, the traces of life become more and more 
remote ; and it is probably owing to this gradual diminu¬ 
tion in the number of animal forms, as the depth exceeds 
this limit that it has been assumed, rather as a matter of 
theory than of observation, that a point is speedily reached 
at which all the conditions essential to life are extinguished. 
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This view has also derived support from the idea that 
“ animal life depends on the previous existence of 
vegetable life.” In the case of the higher orders of the 
animal kingdom, the law, no doubt, holds good. Not so, 
however, in the case of the lower. The conditions essential 
to the perpetuation of the one are not essential to the 
perpetuation of the other. Thus, light is indispensable 
for the healthy respiration and growth of the vegetable. 
The animal can, on the other hand, respire as freely 
in the blackest darkness as in the broad glare of day. 
And this is, no doubt, the reason why vegetable life in 
the ocean attains its final limit in depth so much sooner 
than animal life. And yet, considering how Arery un¬ 
expectedly animal life has been proved to exist deep down 
in the ocean—as I shall immediately show far removed 
beyond those conditions which had hitherto been considered 
indispensable—we ought perhaps to pause before we assert 
that the same plastic skill which has so constituted certain 
creatures as to admit of their inhabiting the deep abysses 
of the ocean, may not, in like manner, have so constituted 
some of the vegetable organisms as to be capable of living 
under similar conditions. 

The Foraminifera are the organisms to which reference 
has been made as performing so very important a part in 
the formation of certain strata on the earth’s crust. They 
occur abundantly in all existing seas. They are to be met 
with in a fossil state, not only in chalk, but in almost all 
marine sedimentary strata; as for instance, in the hard 
limestones and marbles. The recent Foraminifera may 
therefore be looked upon as the oldest living representatives 
of any known class of organisms. 

In the mud or “ ooze,” as it has been termed, which is 
brought up from great depths in many parts of the open 
sea, immense assemblages of Foraminifera are to be met 
with, chiefly belonging to one species however. In the 
absence of examinations conducted immediately on their 
being brought up to the surface by the sounding machine, 
it is not surprising that the question as to their occurrence 
in a living, or only in a dead state, should have remained 
undecided. Most of the authorities who have written on 
the subject being of opinion that they do not live at great 
depths, but that their shells and remains have drifted to 
the positions in which they were found from shallower 
waters, or have subsided from the upper strata of the 
ocean. Professor Huxley was one of the very few who 
leant to the more correct opinion ; he having declared, 
that although far from regarding it as proved that the 
Globigerina (the species referred to) live at these depths, 
the balance of probabilities seemed to him to incline in 
that direction. Other writers have offered surmises on the 
subject; but these, in the absence of anything like sub¬ 
stantial proofs, were, of course, only estimated at what 
they were worth. 

The difficulty is howto determine the point conclusively. 
For it seems legitimate to infer, that if these organisms are 
specially adapted to exist under conditions differing so 
widely from those present at or near the surface, the very 
circumstance of removing them from one set of conditions 
to the other, would inevitably destroy their vitality, and 
perhaps their normal structure, before it could become 
practicable to subject them to microscopic analysis. Nor 
is the difficulty an imaginary one. For, taking into con¬ 
sideration the entirely altered circumstances in Avhich 
these creatures must find themselves placed when brought 
to the surface, locomotion, or even the protrusion of their 
filamentary appendages, could hardly be expected. The 
mere existence of the fleshy parts within their shells, and 
that too in an apparently recent condition, affords no proof, 
inasmuch as the great quantity of saline matter present in 
sea-water, and especially at great depths, would of itself 
alone account for their perfect state of preservation. 

During the recent survey of the North Atlantic, I 
found that in certain localities, where the Globigerina 
deposit Avas pf the purest kind and in the greatest plenty, 
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the specimens from the immediate surface stratum of the 
sea-bed alone retained their normal appearance, both as 
regards the perfect state of the sarcodic contents of the 
shells and the presence of the pseudopodia. The latter 
organs were never seen by me in an extended condition; 
but in the specimens alluded to, and in those only, occurred 
as minute bosses, resembling in shape the rounded rivet- 
heads on boilers, closely appressed to the external surface 
of the shell; whereas, in specimens from the substratum, the 
colour was much duskier, and these bosses were absent. 
And further, in these pure deposits the shells were to be 
found in every gradation, from the single chamber, of 
microscopic minutenes, hyaline transparency, and extreme 
thinness, to the dense Zeolite-like structure of the many- 
chambered mature shells, which are large enough to be 
readily distinguished by the naked eye. These facts, 
when taken in conjunction with the entire absence of the 
varied remains of other organized structures found in 
localities where the Globigerinse are only scantily repre¬ 
sented, afford, as I conceive, all but the direct proof, which 
can only be arrived at on witnessing locomotion, or the 
protrusion and retraction of the pseudopodia of the 
organisms in question. 

Most fortunately, as it happened, this collateral 
evidence was rendered doubly conclusive by other proofs 
of a most unexpected and interesting kind. "Before 
entering on these, I may state that the substratum, spoken 
of as differing in aspect from the immediate surface-layer, 
is nevertheless identical in composition ; the difference in 
colour aiising simply from decay. It contains no living 
Foraminifera ; for the minute particles of matter becoming 
gradually condensed and aggregated together by molecular 
affinity, and the enormous superincumbent pressure exert¬ 
ing itself only in one direction, that is, vertically, its 
permeability by fluids is thus completely destroyed, and it 
is compacted into a dense mass of far too unyielding a 
nature to admit of its being traversed by living creatures 
of any kind. As the Foraminifera die off, their shells and 
decaying contents, together Avith the minute particles of 
amorphous matter associated with them, go to build up 
the calcareous strata of the earth’s crust. I would mention, 
that in order to determine Avhether the Globigerina} live as 
free floating forms in the mid strata of water, I attached 
a small open-mouthed bag, at about 200 fathoms from the 
extreme end of the sounding line, in a locality Avhere the 
species was most abundant in the deposit, and brought it 
up through nearly 5,000 feet of water without securing a 
single shell. 

But by far the most important and interesting discovery 
remains to be noticed, namely, the detection of a high 
order of radiate animal, in a living state, at a depth of a 
mile and a-half below the surface of the sea. 

When wre take into consideration the low position of the 
Rhizopod in the scale of being, and the obvious probability, 
pointed out by Professor Huxley, that a class of creatures 
proved to extend so far back in time—that is, in a fossil 
state—must be able to maintain existence under extraor¬ 
dinary and variable conditions asregardslight, temperature, 
and pressure, the sentiment engendered is rather one of 
wonder, that their vitality at great depths should have been 
so long and so stoutly maintained, than that it should now 
be so fully proved. But few persons were bold enough to 
suspect that creatures of afar higher type, namely, Radiata, 
could exist under similar conditions ; and I freely admit, 
that nothing short of the most incontrovertible proof ought 
to be accepted in support of such a view. Fortunately, I 
am in a position to afford that proof. 

In sounding midway, in the direct line between Cape 
Farewell, the southern point of Greenland, and the north¬ 
west coast of Ireland, in lat. 590 27' N., and long. 26° 41' 
W., the depth being 1260 fathoms (or 2520 yards), whilst 
tl e sounding apparatus itself brought up a considerable 
quantity of minute granular particles, looking like a fine 
oolite, but which was, in reality, a nearly perfectly pure 
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Globigerina deposit, 13 star-fishes, from a to 5 inches in 
diameter from tip to tip of rays belonging to a genus 
plentifully represented on our own coasts, came up adher¬ 
ing to the extreme 50 fathoms of sounding line. These 
Ophiocomce were not only alive on being brought up out of 
the water, but some of them continued for fully a quarter 
of an hour to move about their long spinous arms. To 
render intelligible the significaney of the entire circum¬ 
stances, I must mention, that in order to ensure accuracy, 
it is always necessary, when sounding in deep water, to 
ascertain the depth by one sort of apparatus, and to bring 
up the sample of bottom by another. In the present case, 
the ascertained depth was 1260 fathoms, and 50 fathoms 
was accordingly “paid out” in the second operation of 
bringing up bottom, in order to make sure that the more 
complicated and unmanageable apparatus required for this 
purpose fairly rested on the bottom. 

Now, supposing it possible that these star-fishes were 
drifting about in some intermediate stratum of water, 
between the bottom and surface, it is evident that they 
would have attached themselves indiscriminately to any 
portion of the entire 1260 fathoms of line ; unless, indeed, 
they chanced to have been directing their course in a 
closely compacted column, which was traversed by the 
last extra 50 fathoms of line at the precise moment of their 
crossing it. Whether it be possible that they were drifting 
in such a column, or floating on a bed of seaweed or other 
substance, is immaterial, inasmuch as they could only 
have attached themselves as they did to the portion of line 
referred to under this one condition. But the very act of 
attachment would, I maintain, be impossible in the case of 
creatures whose movements are so sluggish, when the 
object which they had to grasp was moving upwards at the 
rate of two miles per hour (as it does when hauled up by 
the steam-engine), and without a moment’s intermission. 
But even assuming it to be possible that they had drifted 
to the position in which they were captured, from distant and 
less profound depths, the fact of their vitality and vigor¬ 
ously healthy condition would be scarcely less extraordinary; 
for the distance from the nearest point of land, which is a 
rock off Iceland, is 250 miles ; whilst the next nearest 
land, Greenland, is distant no less than 500 miles. But it 
must be obvious to every one who is at all conversant with 
the structure of the Ophiocomce and Echinoderms generally, 
that they are essentially creeping and crawling creatures, 
and of far too great specific gravity to float at all, under any 
circumstances. 

Taking into consideration, then, the circumstances 
under which these Ophiocomce were taken, the extreme 
improbability of their having drifted to the locality in 
which they were found, from distant and shallower waters ; 
and lastly, the peculiarities of structure, which render 
them wholly unfit to float or swim for even a brief period, 
we should have been fully warranted, I think, in believing 
that they existed in a living state at the bottom. In order 
to obtain some clue to the solution of the question, I very 
carefully dissected and analysed the contents of the diges¬ 
tive cavity of a specimen, immediately on its being brought 
up; and was most amply repaid by the detection of 
numerous Globigerince in every stage of comminution, and 
with the contained sarcodic matter in greater or lesser 
quantity. Whilst, therefore, the detection of these 
organisms in the digestive cavities of the Ophiocomce, 
afforded a most conclusive proof that the Foraminifera 
were living on the sea bed at the profound depth from 
which they were obtained; the fact of the star-fishes 
being captured with the fresh remains of the Foraminifera 
in their digestive cavities, proves that their normal habit¬ 
ation is at the same great depth, inasmuch as it has been 
sufficiently established that the Globigerina are present 
only at the bottom. I may mention that, within the past 
few days, in examining a sample of the Globigerina deposit 
brought up by a previous sounding on the same spot, I 
detected some Echinoderm spines, which at once struck 

me as being identical with those on the Ophiocomse ; and 
that, on comparison, my surmise proved to be quite correct: 
a further and very striking proof of the vitality of the 
Ophiocomse at the bottom being thus afforded. 

ROYAL INSTITUTION OF GREAT BRITAIN. 

William Robert Grove, Esq., Q.C., F.R.S., Vice- 

President, in the Chair. 

On the Action of Gases and Vapours on Radiant Heat, by 
John Tyndall, Esq., F.R.S, Professor of Natural 
Philosophy, Royal Institution. 

The discourse commenced by a reference to the researches 
of Leslie, Forbes, and Knoblauch ; but more especially to 
the admirable investigations of Melloni on radiant heat. 
These eminent men had left the gaseous form of matter 
practically untouched, and to extend our knowledge into 
this wide region was the object of the investigation on 
which the present discourse was founded. 

The apparatus made use of, and which was applied in 
the experiments of the evening, consists of the following 
parts : — 

1. A copper cube, C, containing water kept constantly 
boiling, and one of whose faces, coated with lamp black, 
forms the source of radiant heat. 

2. A brass tube, 2-4 inches in diameter, which is divided 
into two portions, a and /3, 

a. The portion of the tube intended to receive the gases 
and vapours ; it is stopped air-tight at its two ends by 
plates of rock-salt, and is attached to a good air-pump, by 
which it can be exhausted at pleasure. The length is 4 feet. 

j8. An air-tight chamber between the tube a and the 
cube C. It is kept constantly exhausted, and the calorific 
rays therefore pass from the radiating plate through a 
vacuum into the tube, thus retaining the quality which 
belonged to them at the moment of emission. 

To prevent the transmission of heat by conduction from 
the cube C to the tube a, the chamber /3 is partly embraced 
by an annular space, in which cold water continually 
circulates. 

3. A thermo-electric pile, furnished with two conical 
reflectors, and connected with an excellent galvanometer. 
One of the faces of the pile receives the rays which have 
passed through the tube a. 

4. A second copper cube C', also filled with boiling 
water, and whose rays fall upon the second face of the 
thermo-electric pile. The two cubes C and C', thus 
radiating upon the opposite faces of the pile, tend, of course, 
to neutralise each other. 

Between the cube C' and the adjacent face of the pile a 
screen S is introduced, being attached to an apparatus of 
Ruhmkorff’s, capable of extremely fine motion; by the 
partial advance or withdrawal of this screen the two 
sources of heat can be caused to neutralise each other 
perfectly. 

The tube a and the chamber /3 being both exhausted, the 
needle of the galvanometer is brought exactly to zero by 
means of the screen S. The gas or vapour to be experi¬ 
mented with is now admitted into the tube a, and if it 
possesses any sensible absorbing power, it will destroy the 
previously existing equilibrium. The consequent deflection 
of the galvanometer, properly reduced, is the measure of 
the absorption. In this way the action of eight gases and 
thirteen vapours have been examined, and also the action 
of atmospheric air. 

Oxygen, hydrogen, nitrogen, and atmospheric air, 
respectively absorb about 0^3 percent, of the calorific rays ; 
this is the feeblest action which has been'observed. 

The most energetic action is that of olefiant gas, which 
at the tension of one atmosphere absorbs 81 per cent, of 
the calorific rays. Between those extremes stand car- 
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bonic oxide, carbonic acid, nitrous oxide, and sulphuretted 
hydrogen. 

Below a certain tension, which varies for different gases, 
the amount of heat absorbed is exactly proportional to the 
density of the gas. Above this tension the rays on which 
the principal absorptive energy is exerted become gradually 
exerted, so that every augmentation of density produces a 
diminished effect. 

In the case of olefiant gas, for example, where a unit 
measure -6Vth of a cubic inch in capacity was made use 
of; for a series of fifteen such measures, the absorption 
was exactly proportional to the quantity of gas ; subse¬ 
quently, the ratios of the successive absorptions ap¬ 
proached gradually to equality. The absorption produced 
by a single measure of olefiant gas of the above volume 
moved the index of the galvanometer through an angle of 
2*2 deg.; the tension of the gas being only Tioooth of an 
atmosphere. 

In the case of vapours, the most euergetic is that of 
sulphuric ether ; the least energetic is that of bisulphide 
of carbon. Comparing small volumes and equal tensions, 
the absorptive energy of sulphuric ether vapour is ten 
times that of olefiant gas, and ten thousand times that of 
oxygen, hydrogen, nitrogen, or atmospheric air. 

On a fair November day the aqueous vapour in the 
atmosphere produced fifteen times the absorption of the 
true air itself. It is on rays emanating from a source of 
comparatively low temperature that this great absorbtive 
energy is exerted. Hence.the aqueous vapour of the 
atmosphere must act powerfully in intercepting terrestrial 
radiation; its changes in quantity would produce corre¬ 
sponding changes of climate. Subsequent researches 
must decide whether this vera causa is competent to 
account for the climatal changes which geologic researches 
reveal. 

Oxygen obtained from the electrolysis of water exerted 
four times the absorptive energy of the same substance 
when caused to pass through iodide of potassium, the 
greater action being due to the presence of ozone. 

The radiative power of gases was examined by causing 
them to pass over a heated sphere of metal, and ascend in 
a column in front of the thermo-electric pile. Yarious 
precautions w'ere taken to secure accuracy in the results. 
It was found that the order of radiation wras exactly that 
of absorption ; that any atom or molecule which is capable 
of accepting motion from agitated ether is capable in 
precisely the same degree of imparting motion to still 
ether. Films of gas on surfaces of polished metal were 
found to act like coats of varnish. 

The speaker also investigates the physical connection of 
radiation, absorption, and conduction. In the foregoing 
experiments free atoms and molecules wrere dealt with, and 
upon them individually was fixed the responsibility of the 
effects observed. These effects are thus detached from 
considerations of cohesion and aggregation, which suggest 
themselves in the case of liquids and solids. 

The reciprocity of absorption and radiation is a simple 
mechanical consequence of the theory of an ether. 

But why is one molecule competent to stop or generate 
a calorific flux so much more powerfully than another ? 
The experiments prompt the following reply :—The ele¬ 
mentary gases which have been examined all exhibit 
extremely feeble powers both of absorption and radiation, 
in comparison with the compound ones. In the former 
case we have oscillating atoms, in the latter oscillating 
systems of atoms. Uniting the atomic theory writh the 
conception of an ether, it follows that the compound mole¬ 
cule which furnishes points d’appui to the ether must be 
capable of accepting and generating motion in a far 
greater degree than the single atom, w'hich we may figure 
to our minds as an oscillating sphere. Thus oxygen and 
hydrogen, which taken separately, or united mechanically, 
produce a scarcely sensible effect, when united chemically 
to form oscillating systems as in aqueous vapour, produce 

a powerful effect. Thus, also, nitrogen and hydrogen, 
which, when separate or mixed, produce but little action, 
when combined to form ammonia, produce a great action. 
So also, nitrogen and oxygen, which when mixed as in 
air, are feeble absorbers and radiators, when united to 
oscillating systems, as in nitrous oxide, are very powerful 
in both capacities. Comparing small volumes and equal 
tensions, the action of nitrous oxide is 250 times that of 
air ; a fact which perhaps furnishes a stronger presumption 
than any previously existing, that air is a mixture, and not 
a compound. Carbonic oxide is about 100 times as powerful 
as its constituent oxygen; carbonic acid is 150 times as 
powerful, while olefiant gas, as already remarked, is 1000 
times as powerful as its constituent hydrogen. In the 
case of the hydro-carbon vapours, where the atomic 
groups attain a higher degree of complexity, the action is 
even greater than that of olefiant gas. 

The speaker also refers to the experiments and observa¬ 
tions of Niepce, Angstrom, and Foucault; but more 
especially to the admirable researches of Kirchhoff and 
Bunsen, as regards the influence of the period of oscilla¬ 
tion on the rate of absorption. He points out how the 
grouping of atoms to systems in a resisting medium must 
tend to make their period of oscillations longer, and thus 
bring them into isochronism with the periods of the obscure 
radiations made use of in the experiments. 

With regard to conduction, the speaker would illustrate 
his views by reference to two substances—rock-salt and 
alum. He was once surprised to observe the great length 
of time required by a heated mass of rock-salt to cool; 
but this was explained by the experiments of Mr. Balfour 
Stewart, who shows that rock-salt is an exceedingly feeble 
radiator. The meaning of this is that the molecules of the 
salt glide through the ether with small loss of vis viva. 
But the ease of motion which they are thus proved to 
enjoy must facilitate their mutual collision. The motion 
of the molecules, instead of being expended on the ether 
between them, and then communicated in part to the 
ether external to the mass, is transferred freely from particle 
to particle; or, in other words, is freely conducted. 
This a priori conclusion is completely verified by the 
author’s experiments, which prove rock-salt to be an 
excellent conductor. It is quite the reverse with alum. 
Mr. Balfour Stewart's experiments prove it to be an 
excellent radiator, and the author’s experiments show it 
to be an extremely bad conductor. Thus it imparts with 
ease its motion to the ether, and for this very reason finds 
difficulty in transferring it from particle to particle ; its 
molecules are in fact so constituted that when one of them 
approaches its neighbour, a swell is produced in the inter¬ 
vening ether; this motion is immediately communicated 
to the ether outside, and is thus lost for the purposes of 
conduction. The lateral w'aste prevents the motion from 
penetrating the alum to any great extent, and hence it is 
pronounced a bad couductor. These considerations seem 
to reduce the phenomena of absorption, radiation, and 
conduction to the simplest mechanical principles. 

CORRESPONDENCE. 

Magenta Dye. 

To the Editor of the Chemical News. 

Sir,—In your Number for April 13,1 observe a letter from 
“ Magenta,” stating that he has made on a new principle a 
Magenta powder soluble in water and which will dye 
either silk, wool, or cotton without any mordant, the 
powder only requiring hot water poured upon it and 
filtering to separate insoluble matter. 

Now, my experience almost daily both in the manufac¬ 
ture and consumption of the above colour warrants me in 
asking “Magenta” to excuse me telling him that he is mis- 
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taken in having made colouring matter of the above 
character that can be practicably applied in the dyeing of 
cotton goods without a mordant having been first applied 
to the cotton, and without which mordant, cotton will not 
imbibe more of the colour than a mere tint; indeed cotton 
has no attraction for the colour until it has received a 
mordant. 

With respect to the silk and wool, both those substances 
have a powerful attraction for the above colouring with¬ 
out any mordant, the silk in particular ; both substances 
are dyed in quantities in a few minutes without any 
mordant: by the simple addition of the colour to hot 
water, both silk and wool will even attract the colour from 
a weak solution, when cold, in a few hours. I am not 
aware of another colour that will combine so freely with 
animal substance when the solution is cold. 

In reference to ‘‘Magenta’s” colour being soluble in water, 
I may tell him that all colours of this character are 
soluble in boiling water, no matter which of the metallic 
salts ars used in the manufacture of the colour, water being 
always used to extract the colour from its carbonaceous 
impurities, after which it is filtered to separate them: 
although boiling water holds a large quantity of colour 
in solution, most of it will precipitate when the aqueous 
solution becomes cold, the precipitate being of a beautiful 
green bronze colour. The mere cost of methylated 
spirit requisite to hold the colour in solution is not worth 
a consideration when the advantages are compared with 
the disadvantages. Some of the salts make the colour much 
more soluble in water than others. 

I have tried several of the French Magenta powders and 
paste, parts of which I have, but have found none that dye 
silk Magenta, but would also dye wool the same colour; 
but I fear that attempts to make the colour in England 
have been more numerous than successful, judging from the 
amount of patents and the inconsistency of the majority 
of them, as it would be quite impossible either to produce 
the very bright colour, or to produce it at a price that 
would sell it, by simply adhering to the patents. 

I am, &c. James Sharp. 

Leeds. 

Adulteration of Food. 

To the Editor of the Chemical News. 

Sir,—One day last week some very fine-looking pickled 
girkins were placed on my dinner table ; having partaken 
of them, a peculiar metallic taste I fancied they possessed 
induced me to leave a steel fork in the vinegar (from 
them) all night; the next morning it was found thickly 
coated with metallic copper. This, I believe, indicates 
the existence of the metal in poisonous proportions. The 
bottle from which they were taken bore the label of one 
of the oldest manufacturers in London.—I am, &c. 

Cu. 
London. 

Natural Oxide of Silver. 

To the Editor of the Chemical News. 

Sir,— Having perused the letters which you have re¬ 
published from the Times and London Beview on the 
subject of Oxide of Silver in Cornish Gozzans, and it 
having come to my knowledge that the fortunate possessor 
(or possessors) of the gozzans have at the present moment 
(i. e., say they have) 800Z„ worth of silver in a lot of ore, 
or gozzan, ready to be operated on by the plan of the 
equally fortunate gentleman who has discovered the 
process of obtaining in bulk four times as much precious 
metal as can be found by the existing old-fashioned 
method of assay,—I would respectfully suggest that 
the party who has formed the above estimate 

will inform your readers whether it is founded on the 
new or old system of assay. As it follows, if calculated 
on the new, the ore cannot be worth more than ^ool.. if 
sold in the market, while if valued on the old method of 
assay, it must be worth 3200?. by the new system of 
reduction, if we are to believe that this system yields at 
least four times as much as those hitherto in use. 

An answer to this question before the reduction, with a 
report of the yield after, will throw more light on this 
curious question than pages of theoretical discussion. In 
questions of this nature, an ounce of fact is worth a ton 
of theory,—and if this matter will bear enquiry, the dis¬ 
coverer of this new process, and the owner or owners 
of the gozzans, will not fail to adopt the above suggestion, 
as a simple and expeditious means of putting themselves 
in a true position with the public.—I am, &c. 

Argentum. 

Chemical Notices from Foreign Sources. 

I. mineral chemistry. 

The* P«b'snlplai(lc§ of the Heavy Metals.— 
It is generally supposed that alkaline polysulphides give 
the same precipitates with the heavy metals as a solution 
of sulphuretted hydrogen. It is not so, however. Berzelius 
observed that the salts of lead give a red precipitate with 
the pentasulphide of potassium, and that after a little time 
the red sulphide blackened, and sulphur separated. lie 
observed a similar phenomenon with the salts of copper. 
The investigation has been extended by Schiff to all the 
heavy metals, who gives (Annalender Chemie und Pharm., 
bd. cxv. s. 68) the following as the results of his experi¬ 
ments. He precipitated dilute solutions of various salts 
with an excess of liver of sulphur, or yellow sulphide of 
ammonium, in an equally dilute solution :— 

Salts of Lead.—A deep red precipitate ; very unstable, 
whether in water or alcohol. 

Salts of Copper.—A dirty-yellow or yellowish-brown 
precipitate, which loses sulphur without changing colour 
much. In alcohol it deposits easily, and may be separated 
from the greater part of the excess of sulphur. It does 
not appear to be obtained of a constant composition. 

Salts of Silver.—A light yellow precipitate, which 
becomes first green and then black after standing suffi¬ 
ciently long. 

Mercuric Salts.—A light yellow precipitate, soon be¬ 
coming deeper, the containing liquid becoming opaline. 

Mercurous Salts.—A clirty-yellow precipitate, which 
rapidly turns black. 

Salts of Nickel, Cobalt, and Protoxide of Iron.—Black 
precipitates. 

Salts of Peroxide of Iron.—A violet precipitate, becoming 
instantly yellow, and afterwards taking a dirty tint. Per- 
chloride of iron added, drop by drop, to a solution of liver 
of sulphur produces a beautiful deep blue colouration, 
which lasts nearly an hour. A yellow precipitate falls at 
the same time, which first turns green and then blue. The 
blue colouration is a little disguised by the sulphide of 
iron which is separated. 

Chromic Salts.—A yellow precipitate, w'hich is immedi¬ 
ately decomposed, with the separation of sulphur and the 
disengagement of IIS. The precipitate which remains 
consists principally of hydrated oxide of chrome. 

Salts of the Protoxide of Manganese.—A yellow preci¬ 
pitate, which soon changes into ordinary sulphide of 
manganese. Heat produces the change immediately. 

Bichloride of Tin.—A yellow precipitate, from which 
sulphur separates immediately, but without change of 
colour. 

Protochloride of Tin.—A liver-coloured precipitate, 
which in time changes into bisulphide of tin. 

Chlorides of Gold and Platinum.—Yellow precipitates, 
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soluble with heat in an excess of liver of sulphur; the 
reddish-brown solution is precipitated yellow by acids. 

Subnitrate of Bismuth.—Liver of sulphur colours it a 
dark yellow, and, after some time, black. 

Salts of Antimony.—A bright yellow precipitate, from 
which sulphur soon separates. The change into the penta- 
sulphide only takes place slowly in the ccid, but rapidly 
when heated. The precipitate is at first soluble in an excess 
of liver of sulphur. Acids separate the orange-yellow 
pentasulphide. 

Arsenic and Arsenious Compounds.—In a neutral liquid 
a yellow precipitate is produced, which is composed of 
sulphur and pentasulphide of arsenic, and soluble in an 
excess of the precipitant. 

Salts of Zinc.—A white precipitate, sometimes a little 
yellowish, which, pressed between folds of blotting-paper 
and dried over sulphuric acid, contains no water, and is of 
a straw-yellow colour. It dissolves in acids, giving off 
HS and separating sulphur. When heated, sulphur is 
disengaged, and there remains 43*2 per cent, of the mono¬ 
sulphide of zinc, mixed with a very small quantity of 
sulphate. It follows that the precipitate is ZnS5. 

Salts of Cadmium.—A precipitate exactly like the 
monosulphide when dried, but with a slightly different 
shade in w'ater. It loses sulphur when heated, and leaves 
53*4 per cent, of monosulphide ; hence the precipitate is 
CdS5. 

The tersulphide of potassium gives precipitates analogous 
to those produced by the pentasulphides. 

Tile Tungstates.—Scheibler writes (Journal fur 
prakt. Chemie, bd. lxxx. s. 204) that the tungstates which 
chemists have hitherto regarded as Zhtungstates are really 
salts, whose composition may be expressed by the general 
formula,— 

3RO 7WO3 + X HO. 
The author has analysed the tungstate of soda, and found 
that, when crystallised in the cold, this salt contains 
3NaO 7WOo + 16HO ; when crystallised from a hot solution 
it has only 14 HO. After calcination, water splits up 
this salt into two others,—one soluble and alkaline, 
2NaO 3WO3 ; the other insoluble and crystalline, 
NaO 4WO0. 

Tungstate of Potash (3KO 7WO3 + 6HO).—Slightly 
soluble ; lammellar crystals. 

Tungstate of Ammonia (3NH40 7WO3).—Crystallises in 
the cold with 6 molecules of water, and in a hot solution 
with only 3. 

Tungstate of Lithia (3LiO 7WO3 + [16HO?]).—Is 
obtained in beautiful oblique, rhomboiclal prisms, which 
are very soluble. 

Metatnngstates.—These salts are produced when a 
strong acid is added to a soluble tungstate, as long as the 
tungstic acid is re-dissolved; or better when an alkaline 
tungstate is boiled for along time with an excess of tungstic 
hydrate. The metatungstates are very soluble. 

Metatungstate of Ammonia (NII40 4WO3 + 9HO), ac¬ 
cording to Margueritte, crystallises in beautiful octahedra. 
It may be obtained by keeping the dry tungstate of 
ammonia at 250° to 300°, as long as ammonia is given off, 
and then re-dissolving in water. 

Metatungstates of Potash and Soda have a similar com¬ 
position to the preceding salt. All three give, by double 
decomposition with chloride of barium, a salt crystallisable 
in beautiful octahedra with a square base, Ba0 4W03 + 
9HO. This salt is decomposable by cold water into an 
insoluble barytic salt and free metatungstic acid, which 
will combine again on boiling. 

Metatungstic Acid is obtained by precipitating the meta¬ 
tungstate of baryta with sulphuric acid. It has a taste at 
once strongly acid and bitter. Evaporated in a vacuum 
over sulphuric acid, it deposits small crystals, which appear 
to be octahedra, with a square base, and contain 2HO 
WO3 + 7HO. Metatungstic acid may be evaporated over 

a water-bath to a syrupy consistence; but when the 
concentration by heat is pushed too far, it suddenly changes 
into yellow, insoluble tungstic acid. 

Metatungstic acid and the metatungstates completely 
precipitate the organic alkaloids. A solution containing 
only 2“oo1oiroth of quinine or strychnine is rendered cloudy 
by these re-agents. Other metatungstates may be easily 
prepared by double decomposition with the metatungstate 
of baryta. The author has obtained metatungstic ether by 
the action of iodide of ethyl on crystallised metatungstate 
of silver in a sealed tube. 

The blue, crystallised oxide of tungsten may be pre¬ 
pared by calcining alkaline metatungstates. 

II. ORGANIC CHEMISTRY. 

lew Hydroselenocyanides.—Kypke and Neger 
describe (.Annalen der Chem. und Pharm., bd. cxv., s. 207) 
two new compounds which they have obtained by passing 
slowly a current of chlorine through a sufficiently strong 
solution of pure selenocyanide of potassium. A red 
precipitate separates at first, which is soluble in an excess 
of the liquor, but, by degrees, the precipitate becomes 
permanent and the liquor acid. The precipitate is composed 
of minute red prisms. By continuing the action of the 
chlorine they turn yellow'. The action is accompanied by 
the disengagement of an intense heat, and (more particu¬ 
larly during the latter change) chloride of cyanogen is 
evolved. The red and yellow bodies are not chlorinated 
compounds ; for they are also produced by the action of 
nitric and hyponitric acids, and even the oxygen of the 
air on the selenocyanide of potassium. They are very 
unstable in moist air. 

The red body is deliquescent; dissolves in water and 
hydrochloric acid, with the deposition of selenium. 
Sulphuric acid sets free hydrocyanic acid, and nitric acid 
gives rise to the formation of the yellow body. Caustic 
soda, ammonia, and cyanide of potassium dissolve it, and 
the solution gives the reactions of hydroselenocyanic acid. 
Ether and a diluted alcohol dissolve it, and the new body 
crystallises from these solutions in beautiful red prisms. 

The yellow body is an oxidised product of the red. 
When dry it forms a yellow powder, which turns red or 
blackens in moist air. Water and hydrochloric acid 
separate selenium from it. Concentrated sulphuric and 
nitric acids dissolve it. Alcohol and ether dissolve it, 
leaving a red powder, which rapidly blackens, and the 
solutions deposit yellow crystals. 

A concentrated etherial solution changes, when heated, 
into a red crystalline mass, identical with the red body 
above described, hydrocyanic acid being evolved. Heated 
to 130°, out of contact with the air, the yellow body fuses 
and evolves white vapours, which condense in white 
crystalline plates, soluble in water, alcohol, ether, potash, 
and nitric acid, and which are perhaps seienide of carbon. 

The authors do not give the composition of the red and 
yellow' bodies, but remark that they appear to correspond 
to the bodies called pseudo-sulphocyanogen and per- 
hydrosulphocyanic acid. 

MISCELLANEOUS. 

A. Hew Alloy of Copper.—A substance resembling 
gold, and known as “ oreide of gold,” is extensively 
manufactured in the United States under the licence of 
the French patentees, MM. Mourier and Valiant. It is 
composed of 100 parts (by weight) of pure copper, 17 of 
zinc, 6 of common magnesia, 3-60 sal ammoniac, i'8o 
quick lime, and 9 of crude tartar. The copper is first 
melted in a crucible, then the magnesia added, then the 
sal ammoniac, lime, and tartar separately, and in powder. 
These are kept from contact with the air, and are "well 
stirred for about twenty minutes, until they are incorporated 
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together. The zinc is now added in strips, which are 
thrust below the scum formed on the top of the crucible. 
The mass is now stirred, the lid put on the crucible, and 
its contents kept fused for about twenty-five minutes; after 
which the crucible is opened, the slag skimmed carefully 
from the surface, when the molten alloy is poured out into 
ingot moulds if it is required tobe rolled, or into iron moulds 
if designed for casting. When designed for works of art, 
however, it is best to cast it into ingot form first, then melt 
it in a furnace and cast it. This alloy is very ductile, and 

'may be rolled into very thin leaf, but it is nearly as easily 
tarnished as common brass. 

Chemical Society.—At the next meeting on May 
and, the following papers will be read :—“On the Absorp¬ 
tion of Poisons by Plants,” by Dr. Daubeny. “ On the 
Amount of Water displaced from the Hydrates of Potash, 
Soda, and Baryta, by Boracie and Silicic Acids,” by 
Prof. Bloxam. “ On the Graphite of Cast Iron,” by 
Prof. Crace Calvert. “ On the Action of Dibromide of 
Ethylene on Pyridine,” by J. Davidson, Esq. “ On 
Bromide'of Carbon,” by A. W. Eennox, Esq. 

Improved mode of Extracting’ Phosphorus 

from hones.—Le Genie Industriel describes a process 
recently patented by M. Cari Mantrand, of Paris, for 
extracting phosphorus from bones more economically than 
by the processes heretofore employed. The calcined bones, 
reduced to a fine powder, are mingled with a sufficient 
quantity of pulverized charcoal to combine, as carbonic 
oxide, with all the oxygen of the phosphate. The mixture 
is placed in an earthenware cylinder varnished on the 
inside, filling the cylinder to three-fourths of its capacity. 
The cylinder is then heated red hot, and a current of 
hydrochloric acid gas is blown into it. The phosphate of 
lime is immediately decomposed, forming chloride of 
calcium and carbonic oxide, while the liberated phosphorus 
is evaporated and driven through a copper tube, which 
leads into a vessel of cold water, -where the phosphorus is 
condensed. The chloride of calcium, disembarrassed of 
the charcoal, in contact with sulphuric acid, regenerates 
hydrochloric acid for a new operation. The labour of 
pulverizing the bones may be saved by digesting them 
with a solution of hydrochloric acid; using for this purpose 
the water of the condenser from the preceding operation. 

Tlie Cause of Eernieiitation.—In a recent com¬ 
munication to the Academy of Sciences, M. Pasteur, 
whose labours on fermentation are highly appreciated, 
gives an account of a curious microscopic insect, which 
is not merely produced during the process ; but which is 
actually the cause of it. In lactic fermentation various 
substances are produced, viz., lactic acid, gum, mannite, 
butyric acid, alcohol, carbonic acid, and hydrogen. M. 
Pasteur having found that the vegetable ferment which 
transforms sugar into lactic acid, differs from those which 
produce gum, and which in their turn do not produce 
lactic acid, soon ascertained that none of those produced 
butyric acid. The existence of a special butyric ferment 
was therefore highly probable, and after many experiments 
during whichM. Pasteur vainly endeavoured to get rid of the 
infusoria which infested his preparations, he was at length 
struck with this curious pertinacity, and at length came to 
the conclusion that these infusoria were themselves the 
ferment which he was in search of! This view was speedily 
confirmed by a great many experiments, which showed 
that the transformation of sugar, mannite, and lactic acid 
into butyric acid was exclusively due to these animalculee. 
Their form is that of small cylindrical rods rounded off 
at their extremities, generally straight and connected 
together in chains of two, three, or four links each, some¬ 
times more. Their length does not exceed the fifteen- 
thousandth part of a millimetre ! These diminutive 
creatures advance with a creeping motion, their body re¬ 
maining nearly rigid, or at best experiencing but slight undu¬ 
lations. They are often bent at one or both of their 

extremities, but this seldom happens in their youth. 
They are fissiparous, that is, they multiply by separation, 
one link after another dropping off from the parent animal, 
and becoming a parent of others itself. These vibrios 
may be regularly sown in any medium which affords them 
appropriate nourishment; but the most singular circum¬ 
stance connected with them is, that they can live and 
multiply without the assistance of the smallest particle of 
air or free oxygen ; nay, air and oxygen kill them, while 
a current of carbonic acid, a most deleterious gas, as we 
know, may be made to pass through the liquid in which 
they are, without affecting them in the slightest degree. 
This is the first instance on record of animal life being 
supported without free oxygen. 

ANSWERS TO CORRESPONDENTS. 

Numerous applications having been made for Monthly 
Parts of the Chemical News, we have determined 
upon issuing a Part with the Magazines each Month, 
strongly sewn in a wrapper. The price of each Part 
will be Is. 5d., post free Is. 7d. ; or when consisting 
of five numbers, Is. 9d. and Is. lid. Part III. of the 
present Volume is now ready. 

%* In publishing letters from our Correspondents we do not thereby 
adopt the views of the writers. Our intention to give both sides of a 
question will frequently oblige us to publish opinions with which we 
do not agree. 

*** All Editorial Communications are to be addressed to Mr. Crookes, 

and Advertisements and Business Communications to the Publishers, 

Griffin, Bohn & Co., at the Office, 10, Stationers’ Hall Court, 
London, E.C. 

Vol. II. of the Chemical News, containing a copious Index, is now 
ready, price 12s., by post, 12s. 8cL, handsomely bound in cloth, gold 
lettered. The cases for binding may be obtained at our Office, price 
is. 6<L Subscribers may have their copies bound for zs. if sent to 
our Office, or, if accompanied by a cloth case, for 6d. A few copies of 
Vol. I. can still be had, price 10s. 6d„ by post 11s. zd. Vol. III. com¬ 
menced on January 5, 1861, and will be complete in 26 numbers. 

E. R. S.—The numbers are now out of print, but will he shortly 
reprinted. Thanks for the report. 

/. W. W.—Silvering Glass.—We have a communication for this 
correspondent : where shall it be sent ? 

R. C. C.—Apply to Messrs. Munn and Co., publishers of the Scientific 
American, New York. 

Ignotus.—What you ask is impossible, only small pictures can be so 
treated, and then it takes a long time. The ordinary process is the 
best. 

J. Goold.—1. The silver or acid evidently contained’some impurity. 
2. It is the old name for the salt, 3. The alkali metal forms with abso¬ 
lute alcohol what is called “ sodium alcohol.” 

W. R. R.—Beceived with thanks : they shall be inserted. We have 
heard something of the case you mention, and should like to hear 
further particulars. Can you favour us with them, not necessarily 
for publication ? 

Parchment-paper is made by immersing unsized paper in sulphuric 
acid, made by diluting the strong acid with half its bulk of water and 
allowing it to cool. Keep the paper in for about five seconds, and 
then remove to a large vessel of water. Wash well till all the acid is 
removed, and dry. The paper will have to be rolled to remove the 
crumpled appearance. 

W. R.—No good description has yet been published : one will 
shortly appear in our pages. 

T. E. D.—Clean the plates by rubbing them with very fine emery, 
and when bright platinise by immersion in a dilute solution of bichlo¬ 
ride of platinum, connecting them at the same time with a battery. 

Silver Ores.—A correspondent writes as follows :—“ The copper mine 
which presents itself to my notice for experimental purposes is one in 
which the ore is boiled in muriatic acid to extract the copper, which 
is then pi’ecipitated by the addition of iron. 1st, therefore, Do you 
suppose that in either of those stages, or from the muriate of iron 
residue, the silver could be extracted; and how ? 2nd. Suppose the 
case of the waste ore—too weak in copper to be worth the above 
process,—how would you advise me to proceed in order to ‘ globu- 
late ’ the silver from its oxide, in however minute quantity it may be 
present V* 
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SCIENTIFIC AND ANALYTICAL 

CHEMISTRY. 

The Action of Heat on Nitrate of Aniline, 
by M. Bechamp. 

Nitrate of aniline crystallises in large hard transparent 
crystals, unalterable by air. They lose no water when 
kept for several hours at a temperature of from ioo° to 
1200 C., nor when heated in a retort to 150°. This salt, 
then, may be regarded as anhydrous, and may be repre¬ 
sented by the formula N05, C12H7N.HO. Its stability 
is, as I before said, very great. It may be remarked 
that it represents nitraniline plus two equivalents of 
water: N05.C12H7N. HO == C12H6. N04. N + 2HO. 

It was this point of view which induced me to under¬ 
take the experiment and to attempt to produce nitrani¬ 
line in this manner. If we heat (in an oil bath) nitrate 
of aniline in a retort furnished with a receiver, it at 
first resists, without decomposing, 2100. But if the tem¬ 
perature is maintained for several hours at 150° to 180°, 
it will be seen to sublime without melting or disengaging 
water. The portions of the retort above the bath become 
covered with a crystalline coating, and beautifully white 
penniform crystals are deposited there. These crystals 
possess the characteristics of nitrate of aniline; they 
are soluble in water, and a violet tint is imparted to the 
solution by hypoclilorate of lime; if thrown into a 
mixture of crystallised sulphate of iron and ordinary 
sulphuric acid, they give to it the colour of the red 
peach blossom. But as the last reaction belongs also to 
the nitrites, the question cannot be decided until after 
the analysis of the sublimed salt. 

The temperature being then raised beyond 1900, the 
crystals at the bottom of the horn retort appear to 
become humid, then suddenly a vivid reaction is esta¬ 
blished and abundant vapours are disengaged. To con¬ 
dense these, it is requisite that the receiver should be 
followed by several flasks surrounded with cold water. 
The condensed liquid is a tarry product mixed with a 
little water. This substance is next treated under heat 
by equal proportions of concentrated hydrochloric acid 
and water; a yellow solution is thus obtained, and a 
semi-liquid black matter remains. The acid liquid, 
supersaturated with carbonate of soda, furnishes a light 
precipitate, and a yellow solution, which, if placed in a 
retort and distilled to dryness, yields a liquid of the 
same colour in the receiver, the odour of which slightly 
resembles that of aniline, and it dyes silks and the skin 
yellow. This product, supersaturated with hydrochloric 
acid, remains yellow; but when sufficiently concentrated 
in a water-bath, it ends by yielding colourless crystals of 
hydrochlorate. The solution, concentrated until it crys¬ 
tallises, and treated with ammonia, deposits a yellow, 
flaky, crystalline precipitate. That is to say that the 
hydrochlorate and the base present all the characteristics 
which have been assigned to nitraniline derived from 

dinitrobenzole.1 Thus, nitrate of aniline, submitted to 
the action of heat, decomposes according to the following 
equation :— 

N05.C12H7N.H0 = 2 110 + C12H6N.N04 

which may be compared to the decomposition of oxalate 
of ammonia in M. Dumas’ celebrated experiment: 

CoO3.NH3.HO = 2H0 + NH2C20, 

oxamide. 

or to that of oxalate of aniline in Gerhardt’s experiment 
founded on the above : 

C203.C12H7N.H0 = 2H0 + C12H6N.C202 

oxanilide. 

According to this method of formation, nitraniline will 
be nitranilide, that is to say, a compound which is to 
nitrate of aniline what nitramide would be to nitrate of 
ammonia. However this may be, the yield is scanty 5 
but my intention is again to attempt to regulate this 
reaction, which is the first of its kind, and which I 
propose to study on other organic nitrates. 

When, instead of heating the nitrate of aniline alone, 
aniline is added to it, the products and phenomena are 
of a different kind; but nitraniline is always the result 
of the reaction. Here is the resume of an experiment: 
In a retort heated in a water-bath place 100 grammes of 
nitrate of aniline, in large crystals, and 50 grammes of 
aniline. This quantity of aniline is sufficient to dissolve 
at 1600 all the nitrate, which re-crystallises out un¬ 
altered by cooling. But if the temperature is maintained 
between 1800 and 1950, the colour of the liquid deepens 
and becomes more and more violet; it remains liquid, 
the surface being troubled as by a disengagement of 
gas, while in reality none takes place. The reaction 
occupies eight hours, during which time about 30 
grammes of aniline and water are distilled. The residue 
in the retort solidifies while cooling. Recovered by hot 
water, it forms a red solution and a viscous residue. 
After cooling, decant the supernatant liquid and con¬ 
centrate it; it will deposit crystallised nitrate of 
aniline, coloured by a red base. 

Wash the viscous mass in water, and boil it several 
times in a weak solution of carbonate of potash. This 
treatment hardens it, and renders it pulverizable. The 
potash solution is yellow ; distilled almost to dryness it 
furnishes in the receiver a yellow liquid which, if 
acidified by hydrochloric acid and concentrated, produces 
colourless crystals of hydrochlorate of nitraniline, from 
which the yellow base can be separated by the ordinary 
methods. 

The viscous mass remaining after this treatment con¬ 
tains fuchsine—a substance yielding a blue solution— 
with hydrochloric acid, and the before-mentioned 
violet. But to this subject a special paper will be 

1 Care lias been taken to determine that this yellow base differs 
from picric acid, and also from the yellow base mentioned] in another 
memoir. 
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devoted. I now only wish to state further, that, in the 
action of nitrates on aniline, nitric acid is recovered 
combined with this aniline, and that it is only By a 
secondary action that nitrate of aniline can he attacked, 
as will by-and-by be set forth. In a regular operation, 
1 repeat, all the nitric acid of nitrates is recovered; 
there is no reason, seeing the great stability of nitrate 
of aniline, to suppose that fuchsine is a product of the 
action of nitric acid. The equation of the formation of 
fuchsine by mercurous nitrate is the following, abstract¬ 
ing the accessory products:— 

2 C12H7N = aN05Hg9Q2 HO = 2N05, C12H7NH, HO + 
C12H6ON + 3 HO. 

Let me be permitted, for this purpose, to call to mind 
that the equation given touching the formation of 
fuchsine is not, as M, E. Kopp stated (Repertoire de 
Cliemiepure et applique e, January, 1861) the following: 

3 (Cl2H7N) + 2Cl2Sn + HO = 2ClSn + C12H7N,C1H + 
Cl2H6NOs C1H, 

but rather the following, brackets being placed :— 

3 (C12H7N) + 2Cl2Sn + HO = 2 [CISn, C1H.C12H7N] + 
C12H6ON. 

The compound CISn. C1H. C12H7N (chlorostannite of 
hydrochlorate of aniline) being an isolated combination 
with very determinate characteristics (soluble, fusible, 
and volatile), which does not combine with anhydrous 
aniline, and which refutes any hypothesis admitting the 
presence of chlorine in fuchsine. Anhydrous aniline 
being still unknown, I intend specifying its character¬ 
istics in a future paper.— Comptes-Rendus, tome lii. 

Additional Remarks upon Arsenical Taper-hangings, 
by Dr. W. Frazer, Lecturer on Medicine to the 
Carmichael School of Medicine. 

In the last number of the Dublin Hospital Gazette there is 
a note from I)r. Mulock, referring to a brief communica¬ 
tion of mine, wdiich recently appeared in the same 
journal.1 He says that I did not in that paper, mention 
“ the degree of heat required to make arsenic, or its 
various compounds diffusible;” and he also states that 
he is of opinion that “ its deleterious properties entirely 
depend on this” volatility, and further, that “ if not 
acted on by a heat under 150° F., it could scarcely be 
injurious to the inhabitants.” 

It is quite true that I did not say one word in the 
paper which I published as to the degree of temperature 
necessary to volatilise arsenical compounds, my chief 
object being not so much to explain the modus operandi 
of the poison, or even to describe the symptoms which 
it causes when absorbed in repeated small quantities, as 
to call attention to the remarkable fact, that a lawT 
appears to exist as to the action of minute doses of 
certain mineral substances upon the human frame, and 
that when these minute quantities are absorbed, the 
effects which are noticed as the result of such a mode of 
exhibition can be distinctly separated from the ordinary 
action of full medical doses of these same substances, 
and still further from the effects of w'hat we commonly 
call poisonous or excessive doses, and which we are most 
familiar with as the result of the exhibition of a large 
quantity of the substance at once. I fully coincide in 
Dr. Mulock’s opinion, that absorption, the result of either 
volatility or diffusion, must in some way occur to explain 

the effects of the arsenic upon the system; that, as a 
general fact, we must admit the truth of the old idea, 
that insoluble bodies are inert, meaning by insoluble, 
those which neither dissolve readily nor vaporise; but 
even this statement requires some qualification, for I do 
not consider that any satisfactory explanation has yet 
been given as to how calomel or trisnitrate of bismuth 
act, or in what manner these very insoluble substances 
become capable of influencing the human body, as they 
admittedly do. However, in the case of arsenic, its 
volatility would appear to be the most likely solution to 
explain the symptoms of poisoning which occur in rooms 
hung with papers largely charged with compounds of 
such a well-known poison, for I can hardly believe that 
the mechanical diffusion of particles of flock coloured 
with arsenical tints, and their subsequent ingestion, 
would suffice as an explanation. I, however, cannot 
assent to the statement that less than 150° F. would 
not render several of the arsenical compounds volatile, 
and as it may be of interest to some of my readers to 
have a brief statement of all that is at present known 
upon this point as far as my information extends, and 
also to have the deficiencies which still exist in this 
interesting inquiry pointed out, and the directions in 
which further researches are desirable, I shall give the 
following brief summary:— 

Metallic arsenic does not fuse under 356° F.; it has 
the remarkable property at that temperature of passing 
into vapour directly from the solid form without previous 
melting. To effect this change it must be heated within 
closed vessels, as when the heated metal is exposed to 
air it absorbs oxygen, burns with a pale blue flame, and 
is converted into white fumes of arsenious acid. We 
know, as yet, little or nothing accurately as to the extent 
of its evaporation at common temperatures in dry or 
moist air ; in the latter there are grounds for supposing 
that it would be considerable in amount. 

Arsenious acid, when heated to 380°, softens, and is 
sublimed without undergoing previous fusion ; its vola¬ 
tility at ordinary temperatures appears to be slight, but 
we know little or nothing definitely on the subject. 

Arsenic acid when strongly heated becomes anhy¬ 
drous, and at nearly a red heat is decomposed, yielding 
arsenious acid and oxygen; it is one of the most fixed 
of the arsenical compounds. 

Ar senur etted hydrogen is permanently gaseous at 
ordinary temperatures, and very poisonous; when 
exposed to a cold of 400 it condenses into a limpid, 
colourless fluid. This gas might readily be formed from 
arsenical papers hanging on damp walls, with a layer of 
sour paste underneath. 

Terchloride of arsenic is a heavy fluid boiling at 270°, 
but forming fumes in the air at ordinary temperatures, 
and escaping into vapour when the bottle containing it 
is unstopped. 

Kakodyl, C4 H, As, when pure, is a heavy oily liquid, 
which emits offensive fumes, and takes fire spontaneously 
in the air, although it does not boil under 338°. It can 
be obtained with ease by fusing together minute frag¬ 
ments of arsenious acid and acetate of potash, when its 
disagreeable odour becomes perceptible. It is not at all 
impossible that this or an analogous compound may be 
generated in some instances from arsenical wall-papers. 

Oxide of kakodyl is procured in an impure state in 
Cadet’s fuming liquid or Alkarsm. It is likewise inflam¬ 
mable, and evolves fumes in the air, requiring when 
pure a temperature of 248° for boiling. 

Chloride of kakodyl boils at 2120; it also is inflam¬ 
mable and fuming in the ah’. Several other easily 1 See Chemical News, No. lxx. p. 210. 
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volatile arsenical compounds are already known, but the 
above will suffice to show that ai’senic does escape from 
what we might consider a very permanent state of com¬ 
bination, which is further proved by an experiment of 
Dr. Davy’s. On making superphosphate of lime with 
arsenicated sulphuric acid the resulting compound is at 
first largely charged with arsenic, but in the course of 
time, when freely exposed to the air, the arsenic 
gradually passes off, so that Dr. Davy has detected the 
arsenic thus escaping by suitable apparatus. 

As a further proof that arsenical compounds become 
disseminated from wall-papers throughout the rooms 
where they are hung, wre have the evidence of many 
Avho have examined the dust collected in these rooms 
from the tops of presses, picture-frames, philosophical 
instruments, &c. ; thus I might mention Professor 
Taylor and Dr. Davy, as well as others, who have 
obtained arsenical sublimates on testing these dusty 
deposits, and even by the eye the light fibres of green 
flock have been recognised in this same dust, in some 
instances giving it a distinct yellow colour. Thus we 
perceive that the flock must adhere but slightly to the 
paper, and we are not without evidence that the colour¬ 
ing matter also adheres only loosely to tissues on which 
it is deposited, which might be expected from these 
colours being insoluble mineral substances not mordanted 
to the stuffs on which they are laid rather as a coating 
than a true dye. It may be worth while to recall one 
of Dr. Davy’s experiments; he took a piece of green 
tarlatan about nine inches square, which weighed t wenty 
grains, and by simply washing in water he removed five 
grains of colouring matter, the greater portion of which 
consisted of arsenite of copper, and if we merely shake 
this flimsy tissue enough of the colouring will be 
detached to satisfy any observer as to its dangerous 
character. 

In many of these rooms in which persons have com¬ 
plained of injurious effects from exposure to arsenical 
papers or colourings, a peculiar odour has been described 
as perceptible to visitors, and sometimes to the inhabit¬ 
ants themselves, and a circumstance which I became 
acquainted with a few years since may throw light on 
the source of some of these odours. In old houses it 
often happens that wall-papers are hung again and 
again upon the walls without previous removal of the 
dirty or old paper underneath. This sometimes occurs 
from the laziness or carelessness of the workmen, but it 
may also take place from a desire to avoid the disturb¬ 
ance of old rotten partitions, cracks in walls, loose 
plastering, &c. We have in this way a succession of 
layers of old paper covered with all kinds of paints 
which have been agglutinated by size originally, and 
alternating with the paper of course are layers of paste, 
the entire being ready for putrefactive change, and 
should any damp attack the wall, it is little wonder that 
offensive odours will be developed, and if arsenic be 
present, it might, under such circumstances, be readily 
vapourised. A painter informed me that in these old 
rooms covered with successive strata of paste and paper, 
disagreeable odours were not uncommon, and he ascribed 
them altogether to the decomposing state of the wall¬ 
paper, and also asserted that the only way of getting 
rid of the annoyance was by the total removal of the 
paper which caused it. 

In rooms in which gas is extensively burned we have 
a plausible explanation of one manner in which arsenic 
may be volatilized. In all the coal gas supplied to our 
houses there is an abundance of ammonia present, as 
any one can satisfy himself by examining the water in 

his gas-meter after being a short time in use. In 
addition to this we have more than traces of sulphuretted 
hydrogen, or some sulphur compound, wThich has in some 
instances been in such injurious excess as to destroy the 
gilding on books, corrode the binding, and injure the 
paper (as, for example, in the library of the London 

.Reform Club in London), and also to tarnish curtains, 
hangings, etc. Now a sulphide of arsenic might be 
readily formed by the sulphuretted hydrogen, and as it 
is freely soluble in ammonia we can understand how it 
might become disseminated through a room and prove 
injurious; but still I freely admit that we have no 
evidence as to the mode in which arsenic does become 
volatilized from wall-papers. There is strong probability 
for thinking that two or more different reactions occur, 
and it would be well worth studying the subject tho¬ 
roughly ; but even without this information as to the 
manner in which the poisoning occurs, we have, I think, 
fair evidence that these arsenical papers do in certain 
instances affect the health, and therefore the comfort of 
persons exposed to their influence ; that they are further 
dangerous to children, who may ignorantly suck or 
swallow fragments of such paper, and above all, that 
their preparation must expose the workmen employed in 
their fabrication to serious risks and illness of a cha¬ 
racter which we have the means and the opportunity of 
preventing, and which, if not so obviated, we have good 
grounds for concluding must often prove fatal, suffering 
and even death being the exorbitant price demanded for 
our indulgence in a gaudy and highly dangerous colour.— 
Dublin Hospital Gazette. 

On Some Metallic Phosphides, by M. P. VlGIER. 

Certain defined and crystallised metallic phosphides 
can be obtained by making the vapour of phosphorus 
react on the metal in a state of fusion in a hydrogen or 
nitrogen current. The following is an easy method for 
combining phosphorus and zinc :—- 

Introduce two vessels—one containing zinc, the other 
phosphorus,—in a porcelain tube, furnished at each 
extremity with two small tubulated globes. The zinc 
should be placed about the centre of the furnace; the 
phosphorus beyond, on the side whence the dry hydrogen 
arrives. Heat that part of the tube where the vessel of 
zinc is situated, and when the zinc begins to distil (which 
is very easy to perceive, on account of the two globes, 
which expose all that passes in the tube), boil the phos¬ 
phorus by means of a spirit-lamp or hot charcoal ; the 
two vapours combine with explosion, and the excess of 
phosphorus condenses in the second globe. By the 
disengaging tube of this receiver, the phosphuretted 
hydrogen is seen to burn at the moment of the reaction. 
Docs this proceed from the direct combination of phos¬ 
phorus with hydrogen, or from the partial decomposition 
of the phosphide formed P This important fact I shall 
explain further on. 

When the cooled porcelain tube is broken, there will 
be found in it beautiful and well-defined prismatic 
crystals, one to two centimetres long, presenting a play 
of colours similar to bismuth crystals, an inflated and 
friable gray substance, and against the sides of the tube 
prismatic needles and a fused substance with very 
brilliant fracture. Analysis proves that these three 
substances have the same composition, PZn3,—that is to 
say, pure phosphide of zinc. 

This body can be decomposed in the air only at a 
temperature sufficiently elevated to form phosphate of 
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zinc. It is less fusible than zinc, and is attackable, with 
the aid of heat, by hydrochloric and sulphuric acids, 
disengaging phosphuretted hydrogen, PH3. Nitric acid 
dissolves it completely,—a circumstance which has helped 
me in analysing it. When pulverised it emits a slight 
odour of phosphorus. It is this phosphide which I gave 
to M. Cahours, who, by making it react on iodide of 
ethyle, obtained a compound of iodide of zinc and iodide 
of tetrethylphosphonium. 

During the preparation of phosphide of zinc, small, 
red, transparent needles, of the same crystalline form as 
the phosphide, are almost always formed at the extremity 
of the porcelain tube. 

Marggraf, of Berlin, wishing, in 1740, to combine 
phosphorus and zinc, mixed the two substances and 
submitted them to the action of heat in an earthen 
alembic. The phosphorus distilled off, the surface only 
of the zinc being attacked. In the cover of the alembic 
he found some little tufts of reddish needles, the compo¬ 
sition of which he was unable to discover. Chemists 
since then have given them the name of Marggraf s 
flowers. I believe I have determined their composition 
and method of formation. 

Phosphide of zinc crystals become phosphates by 
contact with a little oxygen without change of shape, 
and retain the red phosphorus produced during the 
reaction. Repeated experiments have assured me that 
Marggraf’s flowers are crystallised phosphate of zinc, 
coloured by red phosphorus. I have been able to obtain 
far larger quantities by operating with sand-stone tubes, 
which are porous and allow air to pass through them. 

If, in the above-mentioned process, the zinc is replaced 
by cadmium, and the temperature a little lowered, fused 
and crystallised gray phosphide of cadmium is obtained, 
breaking like phosphide of zinc, but in smaller needles. 
When the air is allowed to penetrate the tube we obtain 
needles of phosphate of cadmium and red phosphorus, 
identical with Marggraf’s flowers. 

Phosphide of tin is formed in the same manner as the 
two preceding. It preserves the form of the vessel, and 
on its surface can be traced the disposition of its crystals, 
which are very brilliant when they are separated from 
each other by fracturing the mass. 

E^laosplftiele of SoeSiiaiia anal its isa 

tlie JPfi’epai'afioji of S®laospiaoris€;<il JSseses.—Phos¬ 
phorus combines energetically with alkaline metals. 
When phosphorus is thrown on sodium, melted in an 
iron crucible, placed in a receiver full of carbonic acid, 
phosphide of sodium is the result; but this body is not 
definite, and its preparation is dangerous. The following 
is the method for obtaining a definite compound :—Pour 
some rectified oil of naphtha or coal oil, boiling at about 
1200, into a tubulated retort, furnished with a receiver. 
Introduce a globule of sodium and a piece of phosphorus, 
and when the two bodies are melted they combine, 
producing a glimmering light, and sufficient heat to distil 
the liquid rapidly. Then the sodium is seen to float, 
surrounded with black pellicles, which detach themselves 
and fall to the bottom of the retort. With a glass rod 
crush this substance, so that it may retain no sodium 
globules, and the combining process continues. Add the 
phosphorus, little by little, until there is an excess of it, 
which will be evidenced by the phosphorus crystallising 
on the sides of the cooled retort. Treat the phosphide 
thus formed with sulphide of carbon, and when it is 
perfectly free from phosphorus dry it in a water-bath in 
a current of carbonic acid. Black, pulverisable phosphide 
of sodium is thus obtained. 

This compound can be preserved in dry air, but humid 

air destroys it promptly. A considerable disengagement 
of phosphuretted hydrogen results from the contact of 
water and acids. 

Chlorine readily attacks it, transforming it into 
chloride of sodium and perchloride of phosphorus. 

Potassium and calcium behave in the same manner as 
sodium, and, doubtless, it is the same with the other 
alkali metals. 

Phosphate of sodium placed in a retort in contact with 
hydriodic ethers speedily transforms them into iodide of 
sodium and pliosphorised radicals. 

I have thus obtained the trimethylphosphine and 
triethylphosphine with their iodides, and that in a 
quantity sufficiently large to allow me to hope I may 
complete the study of these interesting bodies.—Societe 
Chimique de Paris. 

On Some Applications of the Ferrocyanide of Potassium 
in Chemical Analysis, by Edmund W. Davy, A.B., 
M.B., M.R.I.A., Professor of Agriculture and 
Agricultural Chemistry to the Royal Dublin Society} 

I have recently been engaged in making some experi¬ 
ments on the ferrocyanide of potassium or yellow 
prussiate of potash, with a view to extend its applica¬ 
tions in chemical analysis; for though this important 
salt has already been applied to a number of useful 
purposes in analytical research, still my experiments 
have shown me that its use might be advantageously 
extended, particularly as a re-agent in volumetric 
analysis, a form of analysis which has of late come into 
very general adoption, especially for technical purposes, 
011 account of the great quickness, and at the same time, 
accuracy with which differentsubstancesmaybyits means 
be determined. The principles upon which volumetric 
analysis depend are so well known, that I need not 
refer to them ; and though it possesses so many advan¬ 
tages over the older gravimetrical method, in which the 
different substances are determined by weight instead of 
by volume, it yet has this drawback, that the prepara¬ 
tion of the necessary standard solutions often takes con¬ 
siderable time, first, in order to obtain the substance to 
be used for this purpose in a sufficiently pure and dry 
state, and secondly, to form a solution of it the exact 
strength of which may be known : for though it may 
appear a very simple operation to dissolve a known 
weight of a certain substance in a given bulk of watet* 
or other solvent, yet, when this has to be done with such 
great precision as is necessary in these cases, it is a 
tedious and troublesome operation, and any inaccuracy 
in the graduation of the standard solution will render 
all determinations made with it more or less inaccurate 
It is obvious, therefore, that it would be most desirable 
that the substances which are intended to be used as 
re-agents in volumetric analysis should be easily 
obtained in a pure state, and that where considerable 
time and trouble have been expended in graduating 
solutions of those substances, they should not be liable 
to undergo changes whereby their strength would be 
more or less altered, but that when standard solutions 
have once been made, they might be kept and used for 
a great number of determinations. 

The ferrocyanide of potassium fulfils both these con¬ 
ditions ; for it is in general met with in commerce 
almost chemically pure, and in a state in which it can 
at once be employed as a volumetric re-agent; and if at 

1 From'the Philosophical Magazine, being part of a paper read before 
the Royal Dublin Society, December 17, i860. 
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any time it should happen to occur not quite so pure, it 
can readily be purified by re-crystallisation ; and, in 
addition to these important considerations, its solution 
is not prone to change, especially if it bo not left 
exposed to the action of the light. In this latter 
respect it has a decided advantage over several of our 
most useful volumetric re-agents, viz., the permanganate 
of potash, the protosalts of iron, sulphurous acid, &e., 
which, from their being so prone to undergo spontaneous 
decomposition, must be either freshly prepared, or the 
strength of their solutions accurately ascertained everyr 
time they are used, if a day or so has elapsed between 
each determination. 

The employment of the ferrocyanide of potassium as 
a volumetric re-agent depends on the following circum¬ 
stances : viz., that it is readily converted into the ferrid- 
cyanide of potassium (red prussiate of potash) under dif¬ 
ferent circumstances, and that the point where the whole of 
the former salt has been changed into the latter may easily 
be known, either by the use of a diluted solution of a 
persalt of iron (which gives with a drop of the mixture 
a blue or green colouration as long as any of the ferro¬ 
cyanide remains unchanged) or by some other simple 
indication. Thus, for example, when chlorine is brought 
in contact with the ferrocyanide of potassium, this 
change, as is well known, takes place, which is expressed 
by the following symbols :— 

2 (K2,EeCy3) + Cl = (K3Fe^Cy6) + K Cl. 

The same occurs, as far as. the conversion of the ferro¬ 
cyanide into ferridcyanide, when an acidified solution of 
the former salt is brought in contact with a solution of 
the permanganate of potash, which is instantly decolo¬ 
rised by the reducing action of the ferrocyanide of 
potassium, which is thereby converted into the ferrid¬ 
cyanide, and this decoloration of the permanganate con¬ 
tinues as long as any of the ferrocyanide remains in the 
mixture. 

Again, if a solution of the ferrocyanide of potassium, 
acidified strongly with either hydrochloric or sulphuric 
acid, be brought in contact with a solution of the bichro¬ 
mate of potash, the same change of the ferrocyanide 
into the ferridcyanide.immediately takes place. 

The first reaction has been long known, and is the 
means employed at present for obtaining the ferrid¬ 
cyanide or red prussiate of potash for manufacturing 
and other purposes ; the second reaction has been more 
recently discovered; but I am not aware that the third, 
in the case of the bichromate, is generally known, or 
that the changes which occur in the reaction have been 
previously studied. 

From experiments which I made, it would appear that 
when a solution of ferrocyanide of potassium, acidified 
with hydrochloric acid, was mixed with one of the 
bichromate of potash, the following reaction was pro¬ 
duced, viz. 6(K2FeCy3) + KO, 2 Cr 03 + 7HCI = 3(K3 
Fe2Cyf)) + 4 KC1 + Cr2Cl3 + 7ITO ; for, amongst other 
facts, I may observe, that when I mixed together solu¬ 
tions of the two salts in the proportions corresponding' 
to 6 equivalents of the ferrocyanide of potassium to x 
of the bichromate of potash (as indicated in the above 
formula), acidifying the mixture with hydrochloric acid, 
I found that the whole of the ferrocyanide was con¬ 
verted into the ferridcyanide, and that any quantity less 
than that proportion of the bichromate of potash left 
more or less of the ferrocyanide unchanged. The same 
results followed the use ot sulphuric acid ; and it appears 
that a similar reaction occurs with this acid as with 
hydrochloric acid, with the exception that in this case 

275 

the 4 equivalents of chloride of potassium and the 1 
equivalent of sesquichloride of chromium are replaced 
by 4 equivalents of sulphate of potash and 1 of the 
sesquisulphate of chromium. 

The proportion of either acid used, provided there is 
enough to strongly acidify the mixture, does not appear 
to affect the reaction; for I obtained precisely the same 
results where a very large amount of acid was employed 
as where the quantity necessary only to strongly acidify 
the mixture had been added. 

On these three reactions which I have noticed, may 
be based the means of employing the ferrocyanide of 
potassium in several useful determinations, the first, and 
one of the most important, of which is the ascertaining 
the amount of available chlorine in the chloride of lime 
or bleaching powder, which is a matter of much im¬ 
portance in many of the chemical arts, but particularly 
in bleaching ; for not only does the commercial value of 
this substance depend on the quantity of available 
chlorine that it contains, which is subject to great varia¬ 
tion from exposure to the air and other causes, but 
likewise it is of the greatest importance that the 
bleacher should readily be able to determine from time 
to time the strength of the bleaching liquor which he 
employs : for if it be too strong, he knows that the 
fabric which he bleaches will be injured; and if too 
weak, it will not be sufficiently bleached, and the process 
must be repeated, which incurs much additional expen¬ 
diture of time. 

Various methods have from time to time been proposed 
for the determination of the value of chloride of lime; 
but the greater number of them, from the trouble 
required to make the test-solutions, and their not keep¬ 
ing when made, as well as the skill required in their use, 
render them inapplicable for general purposes. 

I shall, .therefore, merely refer to the two methods 
which are chiefly used at present to determine the value 
of this important substance. The first is Gay-Lussac’s, 
in which the amount of chlorine is ascertained by seeing 
how much chloride of lime is necessary to convert a 
given quantity of arsenious into arsenic acid; the second 
is Otto’s, in which protosulphate of iron is substituted 
for arsenious acid, and the determination of chlorine is 
made by seeing how much of the bleaching powder is 
required to change a given weight of the protosulphate 
of iron into a persalt of that metal: these processes are 
so well known that I need not describe them. 

In both these methods I find that more or less chlo¬ 
rine is always lost, which, however, may be reduced to 
a minute quantity by very carefully adding the solution 
of chloride of lime either to that of arsenious acid, or of 
protosalt of iron ; but in ordinary hands they (especially 
the latter process) will yield results in which too small 
a proportion of chlorine will be indicated, from the loss 
of that, substance which will invariably take place. 

The ferrocyanide of potassium answers admirably for 
the estimation of available chlorine in the chloride of 
lime, when used in the manner I shall presently explain, 
and, according to my experiments, will give in ordinary 
hands far more accurate results than either Gay-Lussac’s 
or Otto’s method. I am aware, indeed, that this salt was 
proposed by Mr. Mercer some years ago for this purpose ; 
but the vray which he recommended it to be used (which 
consisted in dissolving a certain weight of the ferro¬ 
cyanide in water, acidifying it, and then adding the solu¬ 
tion of bleaching powder from a burette till all the ferro¬ 
cyanide was converted into ferridcyanide) is, I find, not a 
good manner of employing the ferrocyanide in this esti¬ 
mation, and, like the other methods, will lead to a loss of 
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chlorine; for when the solution of chlorideof lime is added 
to the acidified ferrocyanide, a portion of the chlorine is 
separated, especially if the bleaching1 liquor be added too 
quickly, or is not greatly diluted. But the way I propose 
of using the ferrocyanide of potassium in this important 
valuation is to mix together a certain quantity of a 
standard solution of ferrocyanide with a given amount of 
a graduated solution of the chloride of lime, using more 
of the former salt than the latter can convert into ferrid- 
cyanide; then adding hydrochloric acid to dissolve the 
precipitate formed and render the mixture strongly acid, 
and finally ascertain, by means of a standard solution of 
bichromate of potash, how much of the ferrocyanide 
remained unconverted into the ferridcyanide by the action 
of the chlorine of the chloride of lime,—which is effected 
by adding slowly from a graduated burette the standard 
solution of bichromate, till a minute drop taken from 
the well-stirred mixture by means of a glass rod, ceases 
to give, with a small drop of a very dilute solution of 
perchloride of iron, placed on a white plate, a blue or 
greenish colour, but produces instead a yellowish-brown.1 
When this latter effect is observed, it indicates that all 
the ferrocyanide has been converted into ferridcyanide; 
and as 147*59 (ono equivalent) of bichromate of potash 
is capable of converting 1267*32 (six equivalents) of 
crystallised ferrocyanide of potassium into ferridcyanide, 
and as 422*44. (two equivalents) of the ferrocyanide are 
converted into the same substance by 35*5 (one equiva¬ 
lent) of chlorine, as is seen by the formulae already given, 
knowing the amount of chloride of lime employed, we 
have all the data necessary to calculate the per-centage 
of chlorine. 

(To be continued.) 

TECHNICAL CHEMISTRY. 

On the Composition of Cast Iron and Steel, 
by M. E. Fremy. 

I have already shown that iron, cast iron, and steel do not 
appear tome to be allied, in relation to their composition, 
as is generally admitted ; and it is not correct to say that 
steel is simply a combination of iron and carbon less 
carburetted than that forming cast iron. 

Without absolutely denying the influence exercised by 
carbon on the properties of steel and cast iron, I purpose 
nevertheless to show that several other metalloids possess 
the property of greatly modifying the characteristics of 
cast iron and steel, and that these bodies do not exist 
accidentally in these compounds ; and that all the uncer¬ 
tainty connected more especially with the manufacture of 
steel may probably be traced to the action, hitherto little 
studied, of foreign bodies. 

The object of the experiments which I now make 
known is to determine the conditions under w’hich 
nitrogen can combine with iron. 

Every chemist is aware that to M. Despretz we owe 
the important discovery of nitride of iron; to him we 
owe the demonstration that iron, at red heat, decom¬ 
poses ammoniacal gas, fixes the nitrogen, becoming itself 
white and brittle, and augmenting in weight, sometimes 
to the extent of 11*5 per cent. Submitted to the action 

1 The vellowish-brown colouration which is at first produced when 
enough of the bichromate has been added, quickly changes to a 
greenish colour by some secondary reactions which take place when 
the per salt of iron is left in contact with the mixture. But this does 
not interfere with the test; for it is the first effect which is produced 
which indicates the completion of the reaction, and not the after 
changes which may result 

of acids, this body produces a salt of iron and an ammo¬ 
niacal compound. 

These clear results have, however, been doubted by 
some chemists. Some have thought the increase in the 
metal’s weight was owing to an oxidation produced by 
the water or air which ammoniacal gas is capable of 
retaining; others, that the modifications of the physical 
properties of the iron were due to an alternate pheno¬ 
menon of the oxidation of the metal and the reduction 
of the oxide by the hydrogen of the ammonia. 

Though convinced that the experiments of M. Despretz 
have no need of confirmation, I wished, however, to 
repeat the contested experiments in eliminating all 
sources of error wThich could arise from impurity in the 
ammonia or the humidity of the gas. I feel it incumbent 
upon me to state that every trial has completely con¬ 
firmed M. Despretz’s position. In numerous experiments 
I have invariable seen red-hot iron decompose ammo¬ 
niacal gas, producing the brilliant white body called 
“ nitride of iron ” by M. Despretz. 

The opinion has been advanced that the product of 
the decomposition of ammonia by iron might be a com¬ 
bination of metal with a hydride of nitrogen less 
hydrogenated than ammonia. 

This question must be decided by experience. I11 
fact, under the influence of oxygen, the compound 
studied by M. Despretz produces peroxide of iron. In 
conducting this decomposition in a porcelain tube, com¬ 
municating with the tubes designed to fix the water 
produced by the reaction, it is easy to distinguish whether 
the compound was a nitride or an amidide of iron. 

This experiment has been made with the greatest care. 
A known weight of the nitrogen compound was made 
red-hot in a current of oxygen, the metal was trans¬ 
formed into pure peroxide of iron, nitrogen was disen¬ 
gaged, and the tubes for absorbing the water underwent 
no alteration in weight. This experiment appears to 
me conclusive, and proves that the body produced by the 
action of ammoniacal gas on iron is actually nitride of 
iron, and that it contains no hydrogen. 

This essential point being once established, it became 
necessary to determine under what other circumstances 
iron would combine with nitrogen. 

I have first examined the action of pure nitrogen on 
metallic iron. The nitrogen was obtained either by 
decomposing nitrite of ammonia, or by the action of 
copper on atmospheric air, and the gas was purified and 
dried by the most efficacious means. It results from 
these experiments that nitrogen combines with great 
difficulty with the iron prepared by the processes usually 
employed in manufacture, but that it unites with the 
metal when presented to it in a nascent state. Thus, I 
have obtained nitrogenised iron by making nitrogen 
impinge on the oxide of iron at the moment of its reduc¬ 
tion by either hydrogen or charcoal. 

Cyanogen also modifies the properties of iron ; but I 
have reserved the study of this reaction for another 
paper, to be devoted to the study of the phenomena 
resulting from the combined action of nitrogen and 
carbon on iron. 

The processes to which I am about to refer doubtless 
yield nitride of iron, but the reactions are slow and 
incomplete. Thus, completely to nitrogenise small 
fragments of iron wire by ammonia, I have been obliged 
to pass the current of gas over the red-hot metal for three 
entire days. 

In order to submit nitride of iron to a thorough 
chemical examination, and, above all, to study what 
influence this body is capable of exercising on the con- 
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stitution and properties of steel, I have been obliged to 
devise a new method, which enables me to prepare this 
metallic nitride with facility.. I have been so fortunate 
as to arrive at this result by decomposing at red heat 
protochloride of iron by dry ammoniacal gas. I intro¬ 
duced into a porcelain tube about 200 grammes of anhy¬ 
drous protochloride of iron. This tube I made red-hot, 
and passed over the salt a current of ammoniacal gas, 
furnished by ordinary liquid ammonia, slightly heated, 
the gas being dried by passing through long tubes filled 
with caustic potash. 

Under the influence of ammoniacal gas the metallic 
chloride decomposes rapidly; chloride of ammonium and 
a curious amide salt are disen gagfed. This salt is instantly 
decomposed by water, producing ammonia and oxide of 
iron. After the operation an inflated and partly melted 
mass is found in the tube; it is sometimes gray and often 
also metallic, white, and brilliant. This body is nitride 
of iron. 

I submit to the inspection of the Academy about 200 
grammes of nitride of iron obtained in this way. This 
body, till now hardly known to chemists, can henceforth 
be prepared with the greatest facility. It will, I have 
no doubt, become a new and valuable adjunct to our 
researches, by furnishing nitrogen to mineral substances 
or organic bodies. This process for the production of 
nitride of iron applies to the preparation of other 
metallic nitrides. By the same method I have obtained 
combinations of nitrogen with the metals of the iron 
group. A special paper will be devoted to these 
compounds. 

I have proved that nitride of iron, proceeding from 
the decomposition of protochloride of iron by ammoniacal 
gas, possesses all the properties of that obtained by 
passing ammoniacal gas on red-hot iron. 

This nitride is easily reduced to powder; it is less 
oxidisable than pure iron ; it is very slowly attacked by 
nitric acid, but very speedily by sulphuric and by hydro¬ 
chloric acids. 

Nitride of iron when dissolved in acids produces 
ammoniacal and ferruginous salts. 

According to the experiments made at my request by 
M. E. Becquerel, nitride of iron becomes magnetised 
readily and permanently like steel, only this property 
appears less developed than in ordinary steel. 

Nitride of iron is remarkable for its fixity, and, in 
this respect, is allied to nitride of titanium, which has 
been so carefully studied by MM. Wohler and H.Deville; 
in fact, it may be made red-hot without undergoing 
decomposition. Oxygen attacks it only at a high tem¬ 
perature, and then transforms it into peroxide of iron. 

Nitride of iron, when heated in a charcoal fire, under¬ 
goes an important modification, to which I must revert 
when treating of the chemical constitution of steel. It 
is transformed, in this case, into a metallic mass 
analogous to steel, and, like it, becoming very hard by 
tempering. If nitrogen is present in this new compound 
it does not exist in the same state as in nitride of iron ; 
for when the hardened product is heated in a hydrogen 
current no trace of ammonia is disengaged. 

The most remarkable reaction of nitride of iron is that 
which it exercises on hydrogen. When slightly heated 
in this gas it decomposes immediately, yielding ammonia, 
and leaving a residue of pure iron. 

This direct combination of hydrogen with the nitrogen 
contained in a metallic nitride appears to me a very 
curious fact. It, however, proves that nitride of iron 
can be employed to yield nitrogen toother compounds. 
The easy decomposition of nitride of iron by dry 

hydrogen has enabled me to determine the different 
circumstances in which iron can unite with nitrogen. 
This experiment, in fact, removes all doubt. 

It would be otherwise were the nitride attacked by an 
acid and the liquid then decomposed by potash, lie- 
agents, and especially potash, often contain nitrates 
which, under the influence of protoxide of iron, produce 
ammonia. 

The action also of hydrogen on nitride of iron has 
enabled me to analyse this compound readily. To 
determine the composition of nitride of iron it is neces¬ 
sary only to estimate the loss this body undergoes when 
heated in dry hydrogen. 

It results from my analyses that nitride of iron 
obtained by means of protochloride of iron contains 9*3 
per cent, of nitrogen, this composition corresponding to 
a nitride represented by the formula Fe5N. By making 
ammoniacal gas react on iron, M. Despretz has proved 
that the weight of the metal augments sometimes as 
much as 11*5 per cent.; the nitride formed in this case 
would be represented by Fe4N. 

I shall not now dwell upon the formula of nitride of 
iron, for there is no proof -that this compound has yet 
been obtained in a state of absolute purity; the tem¬ 
perature at which it is formed, and the hydrogen 
atmosphere then surrounding it are capable of varying 
its composition. It is, however, to be presumed that 
iron can unite with nitrogen in several proportions, as is 
shown by the following experiment:—Submit to the 
action of ammoniacal gas for twenty hours some small, 
red-hot cylinders of pure iron, sufficiently large to render 
the chemical action incomplete, and the weight of the 
metal, under these circumstances, does not augment more 
than 6 per cent. 

After this experiment, the metallic cylinders, when 
examined, will be found to be composed of two very 
different parts : the externa! one almost melted, exceed¬ 
ingly friable, and may be detached by the slightest 
blow ; the other, internal, rather hard, and still metallic. 
The external part is formed of 9*8 per cent, of nitrogen 
and 90*2 per cent, of iron, corresponding to the formula 
Fe5N. Thus, the nitride produced by the action of 
ammoniacal gas in excess on iron has the same composi¬ 
tion as that resulting from the decomposition of proto¬ 
chloride of iron by ammouia. The internal and still 
metallic portion can be cut by a file ; it is, nevertheless, 
very brittle and contains nitrogen, but in much smaller 
proportion than the preceding. It presents in its general 
aspect a certain analogy with metal called in the foundries 
burnt iron. 

It would be a curious circumstance to ascertain whether 
this accident of its manufacture which deprives iron of 
all its useful properties is not owing to a combination of 
iron and nitrogen. This is a point not to be neglected in 
my future researches. 

Such are the new facts relative to the history of nitride 
of iron which I wish to make known to the Academy. I 
will sum them up in a few words :—• 

1. The object of my first experiments was to re-pro¬ 
duce and prove the exactness of the experiments M. 
Despretz has described in his paper on nitride of iron. 

2. I then established the fact that the body produced 
by the re-action of ammoniacal gas on red-hot iron is 
really nitride of iron and not of amidide: it contains 
no hydrogen. 

3. It results from my experiments that the direct 
combination of nitrogen and iron takes place chiefly 
when the metal is in a nascent state. 

4. I have proved that nitride of iron is formed with 
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the greatest facility by decomposing anhydrous proto- 
chloride of iron by ammoniacal gas. This method 
applies to the preparation of other metallic nitrides. 

5. The composition of nitride of iron prepared by the 
action of ammoniacal gas either on iron or on proto- 
clrloride of iron, is the same; it contains about 9^5 per 
cent, of nitrogen, and may be represented by the formula 
Fe5N. 

6. Nitride of iron is completely modified when heated 
in a charcoal fire; is no longer decomposed by hydrogen; 
and appears to resemble steel. 

In another Memoir I shall ascertain whether nitride 
of iron can be employed in the preparation of steel.— 
Comptes-Pendus. 

PHARMACY, TOXICOLOGY, &c. 

Supposed Case of Poisoning. 

That medical men are sometimes extremely rash in 
expressing opinions, even when they involve a charge of 
murder, is a fact unfortunately too well known to need 
additional illustration. A case, however, has just 
occurred at Cheltenham to which we feel bound to 
allude, not only on account of the want of chemical 
knowledge and skill displayed, but because it serves to 
justify the opinion we expressed a short time ago that 
the generality.of medical men are not possessed of the 
necessary qualifications for the office of public analysts. 
We may relate the case, as we find it detailed in the 
Cheltenham Chronicle, in a few words. An illegitimate 
child died rather suddenly in the Cheltenham Work- 
house, and a post-mortem examination of the body was 
made by the medical officers. The stomach was found 
perforated, and the mucous membrane was of a dark 
colour, with a few minute white spots upon its surface. 
This was held to be occasioned by arsenic, and accord¬ 
ingly an inquest was held, at w’hich the following 
evidence (which we, of course, condense) was given :— 

Dr. Died, of Cheltenham, said he took some mucus 
from the duodenum and stomach, mixed it with distilled 
water and hydrochloric acid, and boiled a piece of clean 
copper wire in the mixture. The copper wire became 
coated with an arsenical deposit. He next cut portions 
of the stomach, colon, and duodenum into small pieces, 
and boiled these with distilled water and potash. He 
then added some hydrochloric acid, and boiled this 
mixture with another piece of copper wire, which also 
showed the presence of arsenic. He then took a portion 
of the same fluid, and added some ammonio-sulphate of 
copper, which gave a bright green colour. To another 
portion of the same fluid he added ammonio-nitrate of 
silver, which gave a precipitate of a “ slight lemon- 
yellow colour.” He then boiled another portion of the 
duodenum with water and hydrochloric acid, and placed 
in the mixture a piece of bright copper ware, which 
quickly became coated with a white coating, indicating 
arsenic. After drying the wire he placed it in a tube, 
and on heating the tube the smell of arsenic wTas very 
distinct. The Doctor added that he had no hesitation in 
saying that the stomach contained a quantity of arsenic. 

Mr. Alfred Sanders, surgeon, said he had tested 
a piece of the stomach by Reinsch’s test, and the copper 
soon became covered with a coating of arsenic. He also 
tried other tests, all of which gave unmistakeable 
evidences of the presence of arsenic. He had not the 
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slightest doubt that the body contained a quantity of 
arsenic. 

At this stage of the proceedings a gentleman suggested 
that some portions of the stomach w'hich remained should 
be handed to a competent analytical chemist and the 
inquest adjourned. The Coroner assented, and the 
remains were placed in the hands of Mr. Horsley, the 
recently-appointed analyst at Cheltenham. When the 
inquest was resumed, Mr. Horsley detailed the experi¬ 
ments he had made, all of wffiich went to prove that not 
a trace of arsenic was discoverable in any*of the matters 
handed over to him. Upon this Dr. Bird and Mr. 
Sanders recalled the evidence they had previously given, 
and expressed themselves perfectly satisfied that no 
arsenic was present in the body, and that the child died 
from natural causes. 

It would be a waste of space to comment at any 
length upon Dr. Bird’s evidence, so manifestly absurd is 
it to the merest tyro in chemical and toxicological science. 
The idea of adding ammoniated sulphate of copper in a 
trial for arsenic to hydrochloric acid and potash (wre are 
not told which was in excess), and, still worse, adding 
nitrate of silver to some of the same fluid, would never 
have occurred to any one having the smallest knowledge 
of chemistry. We may point out, however, one source 
of error which might possibly have serious consequences 
when a medical man without special means sets about 
testing for arsenic. The hydrochloric acid ordinarily 
supplied to surgeons and pharmaceutists is notoriously 
contaminated with the poison. We saw' recently a 
specimen in use in the dispensary of one of our large 
metropolitan hospitals, which contained nearly o*i of a 
grain per cent. Common sulphuric acid also contains it, 
and in this case Mr. Sanders ingenuously confessed that, 
supposing he really did find arsenic, he might have 
added it himself from this very source, although we are 
not told how he used the sulphuric acid in Reinsch’s 
test. The remainder of the evidence of these gentlemen 
we may leave with all its absurdities, only remarking 
that copper boiled with animal matters almost invariably 
suffers some change of colour, which by an inexperienced 
man may be taken for a metallic deposit, and that the 
apparent sublimate which Dr. Bird procured was no 
doubt due to his neglect of the common precaution of 
washing his copper with ether to free it from fatty 
matter, which always adheres. 

Mr. Horsley’s evidence, calls for no remark, except to 
point out his error of ascribing the method of detecting 
arsenic by distilling off the chloride to Dr. Taylor, when 
it has been showm to belong exclusively to Dr. Oclling, 
In a general examination we think Mr. Horsley would 
be needlessly inconvenienced by precipitating the anti¬ 
mony with tannin; but as in this case his attention was 
solely directed to the detection of arsenic, it was of no 
moment. 

In conclusion, we can only express a hope that medical 
men will abstain from undertaking examinations of this 
kind, and in all cases hand the suspected matter over to 
those -who are specially qualified for the task. Such 
mistakes as that reported generally entail a severe 
penalty on the perpetrators by the want of confidence 
which they inspire ;.but when we reflect on the possible 
consequences to the unfortunate mother in this case— 
with already one sin to answer for before a world which 
has little charity—if Dr. Bird’s and Mr. Sanders’ evidence 
had passed uncontradicted, we cannot help thinking that 
the formal censure of a coroner’s jury is but a small 
punishment for “originating a charge of so serious a 
nature, and which had no foundation in fact.” 
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A Course of Two Lectures on Musical Acoustics, and on 
the Physiological and Psychological Causes of Musical 
Harmony and Discord, by Professor Hermann L. F. 

Helmholtz, of Heidelberg. 

Lecture I. 

In the Lectures which I shall have the honour of deliver¬ 
ing before you I will try to explain why there is difference 
between consonant musical intervals and dissonant 
intervals. The law which rules this difference has been 
known, partially, at least, for a long time. The old Greek 
musicians knew what was the proportionate length of 
strings of the same materials, make, and tension, adapted 
for giving consonant intervals. The discovery of this law 
is ascribed to Pythagoras. He found out that if you wish 
to get the octave of the sound which any string gives, 
you must shorten the string to half its length; if you 
wash to get the fifth of the fundamental sound of the 
string you must shorten the string so that its length 
becomes two-thirds of the former length, and so on. 

The Greek musicians knew this law only in relation to 
strings. The modern natural philosophers found out that 
if the nature and tension of the strings are alike, the 
length of a string is in inverse proportion to the number 
of vibrations. They, therefore, found out the real cause 
of this law, which was at first adopted for strings. They 
concluded from the old Greek law of consonance that 
there was a definite proportion and a simple proportion of 
the numbers of vibrations between two sounds which give 
consonantal intervals. The sound of the higher octave is 
produced by twice as many vibrations as the lower octave, 
or fundamental sound. A sound which is higher by 
one-fifth makes three vibrations in the same time where 
the fundamental sound makes two vibrations. A sound 
which is higher by one-fourth makes four vibrations in 
the same time that the fundamental sound makes three 
vibrations; and in the same proportion for the major 
fifth and minor third. In this way the proportions for 
all simple consonant musical intervals can be given by the 
first six numbers of the series of the whole numbers. 
This is a curious law. We do not understand at first 
what the series of the whole numbers has to do with the 
consonantal intervals. But you see also that this law is 
a fundamental law for the whole construction of the 
musical scale, for the musical scale must contain those 
consonant intervals ; and, therefore, the series of sounds 
which are used in our musical scale is given by these 
proportions of the whole numbers. There has been much 
discussion about this law. Several natural philosophers 
have tried to find an explanation of it. The common 
hypothesis was that the human soul found a peculiar 
pleasure in sample ratios and a dislike of complex ratios, 
—ratios which could not be expressed by the simple 
number. But you see this explanation is no explanation 
at all; because it may be, if you have not studied 
natural philosophy, you do not know that a sound is 
produced by vibrations, you do not know that higher 
sounds have therefore more vibrations in the same time 
than lower sounds, and you do not know anything about 
these simple proportions of consonont intervals. There¬ 
fore this explanation cannot be considered as sufficient, 
and I will try in these Lectures to describe those 
physiological and psychological phenomena which explain 
this fundamental law of the musical scale. 

In this first Lecture I will explain the different qualities, 
the physical differences in the sound, and the physiological 
functions and faculties of the human ear, which are neces ¬ 
sary for distinguishing and perceiving those differences of 
sound which are really distinguished and perceived. I 
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will suppose that all of you know by common experience 
that every sound is produced by the vibrating movement of 
the air, or by the vibrating motion of any elastic body by 
which sound is transported by the air to the ear. In many 
cases you can see these vibrations, if they are vibrations of 
solid elastic bodies ; in other cases you can, if the sounds 
are strong enough, feel the vibrations of the air ; this refers 
principally to the vibrations of the lower sounds, which 
are the most easily felt. 

These vibrations are produced, as you know, in many 
different ways. The common law for the production of 
musical sounds is that the motion of the air which is per¬ 
formed during every single vibration is repeated regularly 
a great number of times. We distinguish, as you know, 
between such sounds as are called noises and musical 
sounds. The motion of the air which corresponds to noise 
may be quite regular, but in such cases there is no regular 
repetition of the same motion. In musical sounds we have 
a regular repetition of the motion w'hich was executed 
during the first vibration ; this motion is repeated in equal 
periods of time, and quite in the same way. That consti¬ 
tutes the principal and fundamental difference between a 
musical sound and a regular sound or noise. Therefore, 
the motion of the air which corresponds to musical sounds 
is commonly a motion which goes backward and forward; 
it is not constant and continuous, but a vibrating and 
oscillating motion. 

These oscillations of the air, and of all elastic bodies, are 
produced in different musical instruments in very different 
ways. You have, first, instruments constructed with 
strings, as the monochord, the piano, the harp, the guitar, 
or the violin. In those instruments a certain string is 
moved and put into vibration, and the vibrations of such a 
string continue during a certain time, and give regular 
shakes to the ends of the string, which are fastened upon 
the sounding-board, and from thence transmitted by the 
air to the ear. In other cases you have vibrations of the 
air produced, as in organ pipes. A thin current of air is 
moved against the lip of the pipe and there broken, and by 
this breaking the vibrations are produced. In other cases 
you have elastic plates, which alternately open and close 
apertures for the air. In this way all reed pipes are con¬ 
structed, the air is blown into a box with openings. An 
elastic plate closes the openings, and when vibrating 
sometimes opens the hole by which the air escapes, and 
then closes it again, so that the current of air is interrupted, 
and becomes separated into single pulses of air. In this 
way the sound is produced in the harmonium, the reed 
pipes of the organ, the oboes, the clarionets, and so on. 
In the trumpet there is a similar mode of interrupting the 
current of the air, which comes out of the mouth by the 
lips, which are vibrating themselves, so that they close 
and open the mouth, and the current of the air coining in 
small pulses into the instrument, the sound is strengthened 
by its resonance. 

So you see that the manner in which such vibrations of 
the air are produced is very different, and, indeed, the 
form of the motion of the air itself which is produced by 
these different musical instruments, is itself very different. 
For explaining these facts which I have brought before 
you we have a very convenient instrument called a siren. 
A siren in its simple form is composed of a brass box into 
which air is blown from beneath. The covering of this 
box is perforated by a series of holes; and above this 
covering a brass disc is rotating, which has a correspond¬ 
ing series of holes. [In explanation, the Lecturer exhibited 
two cardboard discs perforated with corresponding holes 
at regular distances ; so that when the one disc rotated 
the holes in both would be alternately opened and closed.] 
If you move the upper disc slightly the box will be closed, 
and the current of air passing out is interrupted ; moving 
it a little further you have again the opening. If the 
motion is very swift we can have a great number of inter¬ 
ruptions to the current of air during a very small time, by 
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•which it is divided into single pulses which give the 
vibrations to the outer air,—these are transported to the 
ear, and you hear the sound. Now I will use a more 
complicated instrument. In this one [pointing] the disc 
and the covering of the box have four series of holes ; the 
interior series has eight openings, and the exterior one has 
sixteen openings. Then you see that if the disc turns, in a 
given time the interior series or holes will give eight vibrations 
to the air during the time of one revolution of the disc, and 
the exterior series of holes will give sixteen revolutions, and 
therefore will give the higher octave. And you see that 
in this case the number of pulses which the air receives 
from the instrument are fixed by the nnmber of the holes, 
so that the proportion between the sounds which corres¬ 
pond to the different series of these holes, corresponds 
exactly and accurately to whole numbers. In this more 
complicated instrument I have two such boxes, and two 
discs. You cannot see the discs as you have seen in the 
other instrument, because I have put some resounding 
boxes above the discs that they may give a better quality 
of sound. There is another peculiarity in the construc¬ 
tion of this instrument. I can turn by this axis [pointing] 
the upper box so that it rotates itself. And by this rota¬ 
tion the number of the pulses of air can be altered a little. 
You see if the disc turns in one direction and the box it¬ 
self turns in the opposite direction, then because the holes 
go in an opposite direction they will reach each other 
more swiftly than they do if the box is reposing. And if 
I move the box in the same direction as the discs are re¬ 
volving thev will not reach each other with quite so much 
rapidity. So I can get small alterations of the tone, and 
can alter the pitch of the higher box a little. [The 
Lecturer proceeded to make the experiment; the air 
being forced into the siren by a pair of bellows.] 

I make this experiment principally to show you 
that the consonant intervals correspond quite accurately 
to these simple proportions of the vibrations. I can 
alter the pitch ; I can get consonant tones by the appa¬ 
ratus, and the proportion of the whole numbers is kept 
quite accurately as long as our box is standing. As soon 
as I move it the pitch is altered, and you will hear the 
alteration of the consonance. [Experiment.] You hear 
that the sounds become higher and higher as the velocity 
of the revolving discs is increased by the effort of the 
current of air. Now, opening the series of twelve holes, 
we get a fundamental note. Opening in the same box the 
series of eighteen holes, we get the fifth, a perfect fifth 
going on quite continuously and without roughness. 
Taking the fundamental note again, and shifting the box 
in the manner I have described, you can perceive the altera¬ 
tion in tone, higher and lower, by this means 1 can alter 
the tone in a very small degree. Tire proportion between 
the sounds is given and fixed by the number of holes in 
these boxes which number cannot be altered. You 
heard the sound become higher at first by the increased 
velocity of the disc and by the increased number 
of vibrations. Then I obtained the pure and actual conso¬ 
nants by these intervals, and you saw that if I moved the 
upper box so that I altered the higher tone by a very small 
amount, then the consonance was damaged, it was neither 
so good ncr so beautiful as before. 

Now, with regard to the differences of the sounds, the 
first thing we have to speak on is the intensity o.f the 
sound. The intensity of the sound depends on the ampli¬ 
tude of the vibrations. If we cause a string or any elastic 
body to vibrate slowly, we have sound of small intensity; 
if we make the vibrations more rapid, then we have a 
sound of greater intensity. Therefore, the amplitude of 
the vibrations corresponds with the intensity of the sound. 
Then we have to distinguish the pitch of the sound. I 
have just said that the pitch depends only on the number 
of the vibrations made during a certain time, and we 
express it by the number of vibrations made during one 
second. The lowest sounds are produced by the fewest 

vibrations, and the lowest number of vibrations which we 
can hear as real musical sounds, is about thirteen or fourteen 
in the second. It was erroneous, as stated by some one, that 
sound could be produced by eight vibrations in the 
second, and that it was wrong was afterwards shown by 
Despretz. Those tones of thirty vibrations have no good 
musical body, one begins to hear the single beats. Good 
musical sound is only produced by forty vibrations in the 
second. This corresponds to the lowest F on the piano. 
Those of you who play that instrument will know that the 
lowest notes are too low to give the ear the good impression 
of a musical sound. This depends not upon the construc¬ 
tion of the instrument; it is the same with the lowest 
sounds of organs and all other instruments. The makers 
only go down to the sound of forty vibrations on the violen- 
cello and basso. We can go to an extremely high number 
of vibrations to produce high tones, In the scale which we 
commonly use for music, as for example, the compass of 
the piano-forte, the highest note corresponds to nearly 
4000 vibrations. But we can get higher sounds still by small 
tuning-forks, and Despretz found out that he could get 
sounds of 30,000 vibrations or more by their use. But if 
you go only a small interval boyond the limits of the 
piano, then these sounds become very disagreeable and 
their musical pitch is not very distinct. You can hear 
that they become higher and higher, and it is very difficult 
to say whether they become higher by an octave or a 
fifth and so on, and therefore they cannot well be used in 
music. 

The next difference is in the quantity of sound. You 
know that the same note formed by the violin or the 
trumpet or the human voice has quite a different quality 
of sound. The Trench call this the timbre. Now, this 
difference of the quality must depend on the form of the 
vibrations. We have seen that the amplitude of the 
vibrations corresponds to the intensity of the sound ; that 
the number of the vibrations corresponds to the pitch; 
therefore there remains nothing else than the form of the 
vibrations tor explaining the different quality of sounds. 

And, indeed, the form of the vibrations can be extremely 
different even if we take such a simple instrument as a 
single string. For showing this I have fastened before 
the black board a string, the motions of which are the 
same as those of a musical string, only slower ; and I 
will show you the different forms of motion which such a 
string can produce. At first I can move the string in 
such a way that every point of it moves according to the 
same law, moves in the same way as the point of the 
pendulum would move if the pendulum was put into 
vibration. This motion [causing the string to vibrate] 
would give a very soft and simple sound. Then I can 
strike the string in the same way as it is done in the 
piano, and you perceive the wave runs up and down along 
the string. In giving it the motion it would have in the 
guitar or in the harp, I draw it to the side and let it go 
when you see the motion of the waves. Then I can put 
the string in another kind of motion, which is the motion 
it receives on a violin. There, one end of the string is 
going slowly across, and it falls down with great velocity, 
and the other end of the string goes down slowly and 
jumps up swiftly. 

We know that if we excite the same string by striking 
against it, or by drawing it up with the finger or with the 
violin bow, we have always the same musical sound ; but 
the sound is different as to its quality. Therefore, we see 
that it is necessary to consider the form of motion given to 
elastic vibrating bodies to find out on what the quality of 
the sound depends. That is the main subject on which 
we have to treat. Now, the number of forms in which a 
string can vibrate is infinitely great; but however compli¬ 
cated they are, we can consider them as a sum of motions 
of a very similar kind. Mathematicians distinguish a sort 
of vibration which they call simple vibrations, or you may 
also call them pendulum vibrations, because every point 
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of the string moves according to the same law which rules 
the motion of the pendulum. Such a string as we have 
here can execute very different pendulum or simple vibra¬ 
tions. Vibrations in which every point of the string does 
not move according to the law of the pendulum we may 
call complex vibrations. [The Lecturer proceeded to 
show the different forms of simple and complex vibrations 
that could be produced from a single slack wire,] If I 
touch any point of the monochord string with the hairs of 
a painting-brush, that point is obliged to repose ; and 
when I strike the string, the sound beyond that point 
ceases, and is abolished by the friction of the hairs. The 
number of vibrations of these simple sounds of the string 
is very different. You saw that I could bring the string 
into different forms of vibration by altering the mode of 
striking it and the position in which it was struck. "When 
the string is divided into two parts it has twice as many 
vibrations as before, when it is divided into three parts it 
has three times as many, and so on. And in this way we 
get a number of sounds which can be given by the same 
string. If I touch one part of the string with the brush 
and then strike it, you hear the sound, and I would have 
you observe that I can take away the brush after I have 
excited the string without altering the sound. Now, such 
vibrations of the string can be compound ; one string can 
execute two such systems of motions in the same time. 
As, for instance, I can move this string as before, so that it 
makes simple vibrations, and whilst it is doing so I can 
strike it in the centre and it will have the up and down 
motion combined with the first swinging motion. In this 
way I can combine two systems of simple vibrations. You 
may compare the motions of the string with the waves on 
the surface of water. If you look down on to the sea 
from any high point of view you will commonly see long 
systems of straight waves coming on from the horizon to 
the shore; then they are reflected from the shore, 
and go back into another direction. You may throw 
a stone into the water, and you will have the circular waves 
going out from the point where the stone fell down and 
spread over the wavy surface, quite in the same way as they 
would spread on the plain surface of reposing water. If 
you consider this, you see that the circular waves are 
added to the wavy surface in the same way as to the plain 
surface. Every point of surface, indeed, becomes as high as 
the same circular movement of the same plain waves would 
make, and if you consider the points between the waves 
as the level, then you may see that the height of every 
point of the surface above the level is like the sum of the 
heights, which would be brought on by the single systems 
of waves. Now, in the same way the vibrations can be 
composed on the string. If we execute such different 
kinds of such composition of vibrations then we can bring 
forth and produce every possible form of vibration. And 
every form of vibration of the string which is possible can 
be composed by such simple vibrations only in one wray. 
I have a diagram here to explain this. The first waves 
are such forms of the string as would be made by simple 
vibrations. Beneath you have the second simple vibra¬ 
tion given by the red line. If you put all the heights of 
this curve above the other you get the black curve there 
above which is composed. To that black curve, which is 
represented in the lowest diagram as a green line, the 
third vibration is added, and you see the black line is as 
high above the green line as the red line is above the 
black line in the second diagram. In this way we get 
the second black curve, and by putting together those 
vibrations we get the red at the bottom. The vibrations 
can also be shown by the aid of the electric light. Here 
the electric light is reflected by a little mirror on one of 
the points of the branches of this tuning-fork [pointing] 
on to the screen. If the tuning-fork is put into vibration 
then its vibrations are reflected on to the screen, but in a 
very increased manner. [The Lecturer proceeded to 
show the vibrations by the aid> of the electric light and 
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he screen. He first showed the vibrations of a large 
tuning-fork producing fewer vibrations, and then of one 

an octave higher. He then reflected the vibrations from 
both tuning-forks at the same time producing a composed 
system of vibrations.] There are a great variety of forms, 
and if we take a number of simple oscillations it is 
possible to get every possible form of composed vibrations. 

Now, we have seen that a great number of simple vibra¬ 
tions can exisl together on the surface of water. They 
can exist together in the same way in a room filled with 
air ; as, for instance, if you take a room where a dancing 
party goes on, there you have the sounds of instruments, 
the sounds of voices, the rustling of dresses, and so on. 
You have a great number ot* sounds which are con¬ 
fused altogether in the same mass of air, but you can per¬ 
ceive them all separately. Even by your ear you can 
perceive that all these sounds co-exist at the same time in 
the same place. Now, the motion of the air in such a room 
must be a very complicated one. You must suppose that 
from the mouths of the gentlemen there are going out waves 
of the length of four to eight feet, and from the mouths of 
the ladies waves of the length of two to four feet. Then the 
rustling of the dresses and silk gives a little crisping in 
the air, like the crisping on the water produced by the 
wind blowing on its surface. These air-waves are reflected 
by the walls, return and pass through each other, and 
although the whole system is so complicated, the human 
ear can distinguish all the single sounds which are com¬ 
bined. This is a very wonderful fact; but more so because 
the ear distinguishes the sounds under difficult circum¬ 
stances. If you look down upon the water you see the 
whole surface at the same time,—you overlook the whole 
of the system,—and you can see the motion and compare 
the motion of all parts of the surface. But if you hear 
the sounds in a room you carl perceive only the motion 
of that air which is next to your ear, you perceive only the 
motion of a single point in the whole mass. It would 
correspond to what would happen if, instead of looking 
on the water itself, you put a stick on the surface, so that 
the stick would be moved, and only watched the motions 
of the stick. If you did that, I do not believe you would 
be able to separate them to the single systems of waves 
which go and come to this point. Therefore this separa¬ 
tion of different undulations is far more difficult to the ear 
than the same is to the eye. Now, we have seen that the 
ear separates such a mass of sound co-existing in the room, 
which is really composed by different voices and instru¬ 
ments. But if it composes such a mass of sound, it must 
also analyse sounds which are not composed, from their 
original source ; because every quantity can be considered 
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as the sum of parts. The number five can be considered 
as the sum of three and two, or as the sum of three and 
one and one, and so on. So, as there exists such a number 
of sounds produced really by different instruments, the 
ear can also decompose sounds into their simple elements. 
So, for instance, we have seen the motion of the string can 
be considered as a composition of different oscillations. 
We can distinguish these simple oscillations also by the 
ear. If you listen, I will first touch the string with the 
brush, so that we have only the second harmonic of the 
string. If I cause the fundamental sound to come out, 
you will hear the harmonic and the fundamental sound, 
and at last you will have the natural sound of the string. 
So much about the compositions of the musical sounds. 
In the next Lecture I will try to make the application. 

CORRESPONDENCE. 

Adulterated Milk of Sulphur. 

To the Editor of the Chemical News. 

Sir,—A friend of mine recently handed over to me a 
small quantity of Milk of Sulphur which he more than 
suspected had been doctored.” 

I submitted it to heat in a covered crucible, and was 
surprised to find that only 48*92 per cent, of sulphur was 
driven off, leaving 51*08 per cent, of a w'hite pulverulent 
substance, which, on analysis, proved to be sulphate of 
lime. An instance of this sort needs no comment, and 
the fact that it was sold at i^d. per oz. and only costs to 
the shopkeepers about 3d. per lb. does nof improve it. 

By publishing this, you may lead people to be on the 
look out when purchasing it for the future.—I am, &c. 

W. Crossley, Analytical Chemist. 
Ormesby Iron Works, Middlesbro’ on Tees. 

P.S. I send you a sample in the very paper in which I 
received it. 

Chemical Notices from Foreign Sources. 

I. MINERAL CHEMISTRY. 

Actioia of §ulphni’«n§ Acid on TOEetals and 

metallic ©xicles at Wig-la Temperatures.--- Scliiff 
records (Annal. der Chem. und Pharm., bd. cxvii. s. 392) 
the following results of his experiments with sulphurous 
acid and some of the metals and metallic oxides at high 
temperatures :— 

Cupric oxide when heated in the dry acid is only 
partially changed to cuprous oxide; a third of it passes 
into sulphate of cupric oxide : 3Cu202 + S204 — S2Cu208 + 
2Cu20. 

Zinc Oxide undergoes no alteration. 
Lead Oxide.—The greater part is changed into sulphide, 

and some into lead sulphate. Quantitative analysis of the 
products gave widely different results. The carbonate of 
lead behaves like the oxide. 

Tungstic acid could only be reduced to the blue coni' 
pound of tungstic acid and tungstic oxide. 

Iron (finely divided) undergoes combustion more or less 
actively even at a low temperature, and forms sulphide 
and a small amount of sulphate of the protoxide. 

Lead (precipitated from the acetate by means of zinc) 
does not undergo combustion, but by longer action is 
changed mostly into the sulphide. 

Tin (reduced from the chloride by zinc) undergoes active 
combustion below the melting-point, and the metal is 
changed into a yellowish mass, which is a mixture of 
stannic oxide and bisulphide. If this product is heated 
in the sulphurous acid until the stannic oxide becomes 
insoluble in dilute acid, the bisulphide may be extracted. 

Antimony is attacked with difficulty : it is converted 
to the red amorphous sulphide. 
Arsenicum is only acted on by sulphurous acid when in 

the form of vapour, and then but slowly. Two sublimates 
are obtained ; that nearest to the heat is in most part 
sulphide of arsenic, the furthest is arsenious acid. Both 
have some sublimed arsenicum with them. 

Metallic copper, mercury, and bismuth undergo no 
change. 

Potassium burns rapidly when heated in sulphurous 
acid, and leaves a yellow residuum which contains little 
or no sulphurous acid, but consists of sulphate, hypo¬ 
sulphite, and polysulphuret of potassium—the last being 
the principal ingredient. 

II. ORGANIC CHEMISTRY. 

Compounds of Sesquistannethyl.—These-—a very 
short notice of which, by Cahours, appeared in the 
Chemical News, Yol. i. p. 157,—have been further inves¬ 
tigated by Kulmitz (Journal fur Prakt. Chem., bd. lxxx. 
p. 60), who describes more minutely the salts of this 
radical. 

Chloride of Sesquislannethyl is prepared from the sulphate 
by the addition of the chloride of barium ; the bromide by 
the action of hydrobromic acid on the hydrated oxide of 
sesquistannethyl. The iodide may be prepared either by 
acting on the sulphate of sesquistannethyl by iodide of 
potassium, or by treating an alcoholic solution of the 
oxide with iodine. It forms a clear mobile liquid, which 
has a very irritating odour; it boils between 180° and 200°, 
and has the specific gravity 1*850. 

Sulphide of Sesquistannethyl.— Sulphuretted hydrogen is 
passed to excess through one-half of an alcoholic solution 
of oxide of sesquistannethyl; the excess of HS is then 
driven off by heat, and the other half of the solution is 
added. At the end of twenty-four hours a heavy oil 
deposits, which contains an amount of sulphur correspond¬ 
ing to the formula Sn2 (C4 H5)3 S. When the alcoholic 
solution of the oxide of sesquistannethyl is saturated 
with IIS, a crystalline mass is formed, which probably 
contains hydrosulphuret or a higher sulphide. The liquor 
decanted from this, deposits other crystals having a repulsive 
odour somewhat resembling that of mercaptan. 

Carbonate of Sesquistannethyl.—The alcoholic solution of 
the hydrated oxide of sesquistannethyl, when evaporated 
slowly in the air, absorbs carbonic acid and deposits small 
brilliant crystals of the carbonate. It can be made more 
easily by the double decomposition of the sulphate of the 
radical and carbonate of ammonia, and then is obtained in 
the form of a white powder, which crystallizes from an 
ethereal solution in oblique prisms. 

Phosphate of Sesquistannethyl is formed by the action of 
phosphoric acid on the carbonate. It is a crystalline 
powder soluble in dilute alcohol. The arseniate may be 
prepared in the same way. The iodate and bromate are 
deposited in small crystals when the iodide or bromide is pre¬ 
pared by the action of iodine or bromine on the oxide of 
sesquistannethyl. The author has also prepared the formiate, 
acetate, butyrate, and oxalate of sesquistannethyl. Two 
tartrates are obtained by the action of tartaric acid on the 
carbonate,—one a bibasic salt which crystallizes in cubes, 
the other, an acid salt which separates in rhombic crystals 
after the former has deposited. The chloride of sesqui¬ 
stannethyl forms double salts with the chlorides of 
platinum, gold, and mercury. With the chloride of 
platinum it forms two compounds : the first is obtained by 
beautiful crystals of a deep red colour, and has the 
formula Sn2 (C4 H5)3 Cl. 2Pt Cl2; the solution which 
yielded this, afterwards deposits yellow crystals, which 
have a disagreeable odour, and the composition Sn2 (C4II5)3 
Cl IPt Cl2. 

Cyanate of Sesquistannethyl is formed by the action of 
eyanate of silver on the iodide in alcoholic solution. The 
action of ammonia on an alcoholic solution of the cyanate 
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forms crystals of a body which the author regards as 
urea, in which an atom of hydrogen is replaced by sesqui- 
stannethyl. The crystals contain No H3 [Sn3 (C4 H5}3] C3 
03. Kulmitz has also formed acicular crystals of what he 
supposes to be the iodide of sesquistannethyl-ammonmm, 
N [Sn2 (C4 H5)3] H3 I, by heating in a sealed tube an 
alcoholic solution of the iodide saturated with ammonia. 

MISCELLANEOUS. 

INTERNATIONAL EXHIBITION OF 1862. 

Amended and Additional Decisions of Her Majesty’s 

Commissioners on Points Relating to the Exhibition. 

April, 1861. 

1. Her Majesty’s Commissioners have fixed upon Thurs¬ 
day, the 1st day of May, 1862, for opening the Exhibition. 

2. The Exhibition building will be erected on a site 
adjoining the gardens of the Royal Horticultural Society, 
and in the immediate neighbourhood of the ground 
occupied in 1851, on the occasion of the first International 
Exhibition. 

3. The portion of the building to be devoted to the 
exhibition of Pictures will be erected in brick, and will 
occupy the entire front towards Cromwell Road ; the por¬ 
tion in which Machinery will be exhibited will extend 
along Prince Albert’s Road, on the west side of the gardens. 

4. All works of industry to be exhibited should have 
been produced since 1850. The decision whether goods, 
proposed to be exhibited, are admissable or not, must, in 
each case, eventually rest with Her Majesty’s Commis¬ 
sioners. 

5. Subject to the necessary limitation of space, all per¬ 
sons, whether designers, inventors, manufacturers, or pro¬ 
ducers of articles will be allowed to exhibit; but they 
must state the character in which they do so. 

6. Her Majesty’s Commissioners will communicate with 
Foreign and Colonial exhibitors only through the Com¬ 
mission which the Government of each Foreign Country 
or Colony may appoint for that purpose ; and no article 
will be admitted from any Foreign Country or Colony 
without the sanction of such Commission. 

7. No rent will be charged to exhibitors. 
8. Every article produced or obtained by human in¬ 

dustry, whether of 
Raw materials, 
Machinery, 
Manufactures, or 
Fine Arts, 

will be admitted to the Exhibition, with the exception of, 
1. Living animals and plants. 
2. Fresh vegetable and animal substances, liable to 

spoil by keeping. 
3. Detonating or dangerous substances. 

Copper caps, or other articles of a similar nature, may be 
exhibited, provided the detonating powder be not inserted ; 
also Lucifer Matches, with imitation tops. 

9. Spirits or alcohols, oils, acids, corrosive salts, and 
substances of a highly inflammable nature, will only be 
admitted by special written permission, and in well-secured 
glass vessels. 

10. The articles exhibited will be divided into the 
following classes:— 

Section I. 

Class 1. Mining, Metallurgy, and Mineral Products. - 
,, 2. Chemical Substances and Products, and Pharma¬ 

ceutical Processes. 
,, 3. Substances used for Food, including Wines. 
,, 4. Animal and Vegetable Substances used in Manu¬ 

factures. 

Section II. 

Class 5. Railway Plant, including Locomotive Engines 
and Carriages. 

,, 6. Carriages not connected with Rail or Tram Roads. 
,, 7. Manufacturing Machines and Tools. 
,, 8. Machinery in general. 
,, 9. Agricultural and Horticultural Machines and 

Implements. 
,, 10. Civil Engineering, Architectural, and Building 

Contrivances. 
,, 11. Military Engineering, Armour and Accoutre¬ 

ments, Ordnance, and Small Arms. 
,, 12. Naval Architecture, Ship’s Tackle. 
,, 13. Philosophical Instruments and Processes depend¬ 

ing upon their use. 
,, 14. Photographic Apparatus and Photography. 
,, 15. Horological Instruments. 
,, 16. Musical Instruments. 
,, 17. Surgical Instruments and Appliances. 

Section III. 
Class 18. Cotton. 

,, 19. Flax and Hemp. 
,, 20. Silk and Velvet. 
,, 21. Woollen and Worsted, including Mixed Frabics 

generally. 
,, 22. Carpets. 
,, 23. Woven, Spun, Felted, and Laid Fabrics, when 

shown as specimens of Printing or Dyeing. 
,, 24. Tapestry, Lace, and Embroidery. 
,, 25. Skins, Fur, Feathers, and Hair. 
,, 26. Leather, including Saddlery and Harness. 
,, 27. Articles of Clothing. 
,, 28. Paper, Stationery, Printing, and Bookbinding. 
,, 29. Educational Works and Appliances. 
,, 30. Furniture and Upholstery, including Paper- 

hangings, and Papier-mach6. 
,, 31. Iron and General Hardware. 
,, 32. Steel and Cutlery. 
,, 33. Works in Precious Metals, and their imitations, 

and Jewellery. 
,, 34. Glass. 
„ 35. Pottery. 
,, 36. Manufactures not included in previous classes. 

Section IV.—Modern Fine Arts. 

Class 37. Architecture. 
,, 38. Paintings in Oil and Water Colours, and 

Drawings. 
,, 39. Sculpture, Models, Die-sinking, and Intaglios. 
,, 40. Etchings and Engravings. 
11. Prizes, or rewards for merit, in the form of medals, 

will be given in Sections I. II. III. 
12. Prices may be affixed to the articles exhibited in 

Sections I. II. III. 
13. Her Majesty’s Commissioners will be prepared to 

receive all articles which may be sent to them, on or after 
Wednesday the 12th of February, and will continue to 
receive goods until Monday, the 31st of March, 1862, 
inclusive. 

14. Articles of great size or weight, the placing of which 
will require considerable labour, must be sent before 
Saturday, the 1st of March, 1862;'and manufacturers 
wishing to exhibit machinery, or other objects that will 
require foundations or special constructions, must make a 
declaration to that effect on their demands for space. 

15. Any exhibitor whose goods can be properly placed 
together, will be at liberty to arrange such goods in his 
own way, provided his arrangement is compatible with 
the general scheme of the Exhibition and the convenience 
of other exhibitors. 

16. Where it is desired to exhibit processes of manu¬ 
facture, a sufficient number of articles, however dissimilar, 
will be admitted for the purpose of illustrating the pro- 



284 Miscellaneous—Answers to Correspondents. { 
cess; but they must not exceed the number actually 
required. 

26. Exhibitors will be required to deliver their goods at 
such part of the building as shall be indicated to them, 
with the freight, carriage, porterage, and all charges and 
dues upon them paid. 

27. The vans will be unloaded, and the articles and 
packages taken to the places appointed in the building, 
by the officers of Her Majesty’s Commissioners. 

28. .Upon receipt of notice from Her Majesty’s Com¬ 
missioners, that the articles are deposited in the building, 
exhibitors, or their representatives, or agents, must them¬ 
selves unpack, put together, and arrange their goods. 

29. Packing cases must be removed at the cost of the 
exhibitors or their agents, as soon as their goods are 
examined and deposited in charge of the Commissioners. 
If not removed within three days of notice being given, 
they will be disposed of, and the proceeds, if any, applied 
to the funds of the Exhibition. 

35. No counters, or fittings, will be provided by Her 
Majesty’s Commissioners. Exhibitors will be permitted, 
subject only to the necessary general regulations, to erect, 
according to their own taste, all the counters, stands, 
glass frames, brackets, awnings, hangings, or similar con¬ 
trivances which they may consider best calculated for the 
display of their goods. 

36. Exhibitors, or their representatives, should provide 
whatever light temporary covering may be requisite (such 
as sheets of oiled calico), to protect their goods from dust; 
and, in the case of machinery and polished goods, should 
make the requisite arrangements for keeping the articles 
free from rust during the time of the Exhibition. 

43. Exhibitors must be at the charge of insuring their 
own goods, should they desire this security. Every pre¬ 
caution will be taken to prevent fire, theft, or other losses, 
and Her Majesty’s Commissioners will give all the aid in 
their power for the legal prosecution of any persons guilty 
of robbery or wilful injury in the Exhibition, but they 
will not be responsible for losses or damages of any kind 
which may be occasioned by fire or theft, or in any other 
manner. 

44. Exhibitors may employ assistants (male or female) 
to keep in order the articles they exhibit, or to explain 
them to visitors, after obtaining written permission from 
Her Majesty’s Commissioners ; but such assistants will be 
forbidden to invite visitors to purchase the goods of their 
employers. 

50. Articles once deposited in the Building will not be 
permitted to be removed without written permission from 
Her Majesty’s Commissioners. 

55. Her Majesty’s Commissioners will provide shafting, 
steam (not exceeding 3clbs. per inch), and water, at high 
pressure, for machines in motion. 

56. Persons who may wish to exhibit Machines, or trains 
of Machinery, in motion, will be allowed to have them 
worked, as far as practicable, under their own superin¬ 
tendence, and by their own rnen. 

70. Intending exhibitors in the United Kingdom are 
requested to apply, without delay, to the Secretary to 
Her Majesty’s Commissioners, for a Form of Demand for 
Space, stating, at the same time, in which of the four 
Sections they wish to exhibit. 

100. Foreign and Colonial exhibitors should apply to 
the Commission, or other Central Authority appointed by 
the Foreign or Colonial Government, as soon as notice has 
been given of its appointment. 

101. Her Majesty’s Commissioners will consider that 
to be the Central Authority in each case which is stated 
to be so by the Government of its country, and will only 
communicate with Exhibitors through such Central Body. 

102. No articles of foreign manufacture, to whomsoever 
they may belong, or whosoever they may be, can be 
admitted for exhibition, except with the sanction of the 
Central Authority of the country of which they are the pro- 
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duce. Her Majesty’s Commissioners will communicate to 
such Central Authority the amount of space which can 
be allowed to the productions of the country for which it 
acts, and will also state the further conditions and limita¬ 
tions which may from time to time be decided on with 
respect to the admission of articles. All articles forwarded 
by such Central Authority will be admitted, provided 
they do not require a greater aggregate amount of space 
than that assigned to the country from which they come ; 
and, provided also, that they do not violate the general 
conditions and limitations. It will rest with the Central 
Authority in each country to decide upon the merits of 
the several articles presented for exhibition, and to take 
care that those which are sent are such as fairly represent 
the industry of their fellow-countrymen. 

103. Separate space will be allotted to each foreign 
country, within which the Commissioners for that country 
will be at liberty to arrange the productions entrusted to 
them in such manner as they think best, subject to the 
condition that all machinery shall be exhibited in the 
portion of the building specially devoted to that purpose, 
and all pictures in the fine art galleries, and to the observ¬ 
ance of any general rules that may be laid down by Her 
Majesty’s Commissioners for public convenience. 

104. By arrangements made with Her Majesty’s Govern¬ 
ment, all Foreign or Colonial goods intended for exhibition, 
sent and addressed in accordance with regulations hereafter 
to be issued, will be admitted into the country, and 
transmitted to the Exhibition building without being pre¬ 
viously opened, and without payment of any duty. But 
all goods which shall not be re-exported at the termina¬ 
tion of the Exhibition will be charged with the proper 
duties, under the ordinary Customs’ Regulations. 

109. It is not the intention of Tier Majesty’s Commis¬ 
sioners to take any steps in reference to the protection of 
inventions or designs, by patent or registration, the law on 
these points having been materially simplified since 1851. 

ANSWERS TO CORRESPONDENTS. 

%* In publishing letters from our Correspondents we do not thereby 
adopt the views of the writers. Our intention to give both sides of a 
question will frequently oblige us to publish opinions with which we 
do not agree. 

*** All Editorial Communications are to be addressed to Mr. Crookes, 
and Advertisements and Business Communications, to the Publishers, 
Griffin, Bohn & Co., at the Office, 10, Stationers’ Hall Court, 
London, E.C. 

Yol. II. of the Chemical News, containing a copious Index, is now 
ready, price 12s., by post, 12s. 8ch, handsomely bound in cloth, gold 
lettered. The cases for binding may be obtained at our Office, price 
is. 6d. Subscribers may have their copies bound for 2s. if sent to 
our Office, or, if accompanied by a cloth case, for 6d. A few copies of 
Yol. I. can still be had, price 10s. 6c?., by post ns. 2d. Vol. III. com¬ 
menced on January 5, 1861, and will be complete in 26 numbers. 

0. A. P.—The article you refer to was given three weeks ago in our 
pages. 

JV. H. JV.—The diagrams will be given. Chevreul’s “ Cercles Chre- 
matiques ” can be obtained at Bailliere’s, in Regent Street. 

F. R. S. A.—Hypochlorous acid is best prepared by passing well- 
washed and dry chlorine gas over-precipitated and dried red oxide of 
mercury in a glass tube. The tube must be kept cool, and the gas 
passed slowly, when chloride of mercury and hypochlorous acid are 
produced ; the latter is to be collected by displacement. Precipitated 
oxide of mercury must he used, as the crystalline oxide will not 
answer. 

W. P.—We will try and give you the desired information next weeka 

A Lover of Science.—1. Use benzol instead of camphine. The whole 
of the gum will net dissolve; the solution must be strained from the 
residue. 2. Chloride of lead is precipitated as a white powder upon 
the addition of chloride of sodium to acetate of lead—both in solution. 
3. Aldehyde is prepared by carefully distilling 6 parts of oil of vitriol, 
4 parts of rectified spirits of wine,'and 4 parts of water, with 6 parts 
of powdered binoxide of manganese. Distil at a gentle heat till 6 parts 

; hare come over. Collect in a receiver cooled with ice. 
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WATER ANALYSIS. 

STATEMENT OF THE RESULTS. 

No branch of analytical chemistry is, perhaps, better 
defined or less liable to error than the methods usually 
employed to detect the presence, and determine the 
amounts respectively, of the several bases and acids 
likely to occur in the examination of a sample of spring 
water; but no sooner is an accurate estimate of the 
individual constituents arrived at, than difficulties are 
experienced in drawing up a statement of the results 
which shall correctly represent the mode of combination 
and arrangement of the several saline constituents held 
together in solution by the water. Much diversity of 
opinion appears yet to exist with regard to the system 
to be adopted in these cases ; some Analysts following 
the recommendation of Fresenius, whilst others, working 
according to systems peculiarly their own, have arrived 
certainly at very anomalous conclusions in reference to 
the co-existence of salts in solution. 

We remember to have heard, many years since, an 
anecdote bearing so directly on the subject in hand that 
we may be excused for mentioning it here. It is related 
of one of our early but distinguished Chemists, who, on 
reporting the analysis of an ordinary spring water sent 
to him for examination, had combined the sulphuric 
acid with the magnesia, sodium with chlorine, lime with 
carbonic acid, &c., and thus represented the water to 
contain not only common salt and chalk, but also a large 
proportion of Epsom salt; whereupon his clien t became 
alarmed at the highly medicinal character of the spring, 
which, in his neighbourhood, had acquired some celebrity 
as an agreeable drinking water. This led to a re-consi- 
deration of the analytical results, and it was found that 
by substituting chloride of magnesium for the objection¬ 
able sulphate, and gypsum for chalk, that the amended 
report became then completely satisfactory to all parties. 

A recent example of discrepancy in stating the results 
of the chemical examination of samples of water from 
the same locality is presented in the April issue of the 
Quarterly Journal of the Chemical Society. The saline 
water of Purton, near Swindon, has been analysed inde¬ 
pendently by Dr. Noad and by. Dr. Voelcker, of 
Cirencester. Their results were communicated to the 
Chemical Society on the same evening, and the tabulated 
statements are brought together on contiguous pages of 
the Society’s Journal and in the columns of the Chemical 

News.1 It will be seen that there are many points of 
general agreement in these analyses, but there is also a 
notable discrepancy as regards the state of combination 
of the lime. Dr. Noad advances experiments to prove 
that nearly half the amount of lime is present in the 
water as carbonate, since this proportion is precipitated 
on boiling. Dr. Voelcker maintains, on the contrary, 
that potash is present as carbonate, and the lime all as 
sulphate. This latter supposition may not, perhaps, be 

directly contradicted by the known reaction of carbonate 
of potash upon sulphate of lime, but involves at least 
the necessity of assuming this to be the more prohble 
state of combination. In regard also to that frequent 
constituent of saline waters, chloride of magnesium, Dr. 
Noad’s analysis exhibits a fair proportion, but in Di. 
Voelcker’s Table this item is altogether unrepresented. 

What has been stated above in reference to the satis¬ 
factory nature of the tests for inorganic constituents in 
water does not, unfortunately, equally apply to the 
determination of organic matter. It were much to be 
desired that better methods could be found for deter¬ 
mining with greater accuracy the amount of dissolved 
organic impurities contained in samples of water. The 
process usually followed is difficult of execution, and 
takes no account of the particular hind of organic matter 
which may be present. Whether peaty or nitrogenous 
in its nature, harmless or injurious, all come under the 
general category “organic matter.” Neither can it be 
said that the division into crenic and apocrenic acids has, 
since the first introduction of these names, served to 
convey any clearer idea of the nature of these organic 
bodies. 

SCIENTIFIC AND ANALYTICAL 

CHEMISTRY. 

Chemical Researches on Combustible Minerals, 
by M. E. Fremy. 

My long-pursued studies on vegetable tissues, of which 
the Academy already knows the principal results, have 
naturally led me to wish to determine the chemical 
characteristics of the combustible minerals, and to try 
to discover whether their constituent materials present 
any analogy with those forming unaltered vegetable 
tissues. 

Admitting, as do all geologists, that turf, lignite, coal, 
and anthracite, are formed under different circumstances, 
and that they appertain to the strata of different epochs, 
my desire is to discover in these combustibles the degree 
of alteration of the organic tissue. 

In studying turf, I have discovered no really new fact. 
By the side of the unaltered elementary organs, found 
in such large quantities in fibrous turf, I have found, 
according to the degree of alteration the combustible 
has undergone, various proportions of those brown 
compounds, neutral or acid, nitrogenised or not, which, 
in our ignorance, we designate by the general term of 
ulmic compounds. The presence of these bodies, which 
M. Payen has already investigated, establishes a very 
clear distinction between turfs and unaltered organic 
tissues. 

The chemical examination of lignites was likely to 
prove more interesting. In this examination I have 
taken oare to distinguish those specimens still presenting 1 See Chemical News, Vol. iii. p. 77. 
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a ligneous organisation from those which have the 
appearance and compactness of coal. The former con¬ 
stitute the xvloid lignite, or fossil-wood; the latter, 
compact and perfect lignite. Regarding their chemical 
characteristics, all the varieties of lignite I have examined 
are included in the two preceding species. 

Although the fossil-wood lignite has often the tenacity 
and appearance of ordinary wood, I have come to the 
conclusion that in this combustible the ligneous tissue 
undergoes a great change ; trituration reduces it to fine 
powder; submitted to the action of a weak solution of 
potash, it yields to the alkali a considerable quantity of 
ulmic acid. 

The following two reactions establish a very marked 
difference between ordinary wood and fossil-wood 
lignite 

When nitric acid, by the aid of heat, reacts on wood, 
it dissolves a portion only of its fibres and medullar 
rays, and leaves untouched the cellulose matter, which 
dissolves without colouration in concentrated sulphuric 
acid, and possesses all the properties ascribed to it by 
M. Payen. 

Under the same circumstances, fossil-wood lignite is 
attacked with great energy and completely transformed 
into a yellow resin, soluble in alkalies and in excess of 
nitric acid. 

By submitting wood and fossil-wood lignite compara¬ 
tively to the action of hypochlorites there is a marked 
difference in their effects on the two substances. 

Hypochlorites re-act on w7ood in a manner which may 
be compared to that of nitric acid. They dissolve rapidly 
a portion of the fibres and medullary rays, leaving tire 
cellulose untouched. 

Alkaline liyhochlorites attack fossil-wood lignite, 
almost entirely dissolving it, leaving only imponderable 
colourless traces of the fibres and medullary rays. 

It results, then, from the preceding facts, that when 
ligneous tissues arrive at that state of modification 
constituting fossil-wmod lignite, and while preserving 
the appearance of wood, their substance has undergone 
a very material modification, and then contains new 
proximate principles, characterised by their perfect 
solubility in nitric acid and in hypochlorites. 

After determining the chemical characteristics of 
fossil-wood lignite, it becomes interesting* to ascertain 
whether the compact lignite, in which the texture of 
the ligneous tissues is no longer observable, and 'which is 
black and brilliant like coal, to which it bears so much 
analogy as to mystify the most experienced, preserves 
the chemical characteristics of fossil-wood lignite or 
whether it resembles coal. 

In a geological point of view, the comparative study 
of fossil-wood lignite, of compact lignite, and of coal 
appears to me to be also of great importance. If, in 
fact, there is a positive connection between the state of 
alteration of combustible minerals and the age of the 
strata containing them, it becomes apparent how much 
geology w ould benefit by possessing a chemical cha¬ 
racter, by means of which it w*ould be possible to 
determine accurately the extent of the modification of 
an organic body, and of determining the age of the 
stratum by the state of alteration of the combustible 
mineral found therein. Therefore, I have applied myself 
to find a series of chemical re-agents acting* differently 
on combustibles, minerals, and to arrange their varieties 
conformably to the degree of their modifying action 
and the chemical characters they would thus present. 
The re-agents I have employed are potash, hypochlo¬ 

rites, sulphuric and nitric acids. I also take into account 
the excellent characteristic given by M. Cordier. 

I have previously shown that it is impossible to 
confound ligneous tissue with fossil-wood lignite, the 
latter being soluble in hypochlorites and nitric acid. 
Compact lignite presenting no longer the appearance of 
organisation could be confounded only with certain 
varieties of coal. The mode of combustion, the reaction 
of the volatile products on litmus, and the colour of the 
dust, constitute already distinctive and very important 
characteristics. To this subject chemical re-agents will 
give a yet greater degree of certainty. When compact 
lignite is submitted to the action of concentrated potash, 
the liquid sometimes becomes coloured brown, dissolving 
a small quantity of ulmic acid; but alkaline liquid does 
not generally re-act on the combustible. Thus a distinc¬ 
tion is immediately established between fossil-wood and 
compact lignite. 

I have always observed that the lignites which resist 
the action of potash are those which, by their bearing, 
approach nearest to the coal series. 

Compact lignites, black and brilliant like coal, dissolve 
entirely in alkaline hypochlorites, are rapidly attacked 
by nitric acid, and produce the yellow resin w*hich I 
have already mentioned while treating of fossil-wood 
lignite. 

The two characters just indicated prevent, then, the 
confounding lignites with coals. Coal, in fact, is not 
dissolved by hypochlorites, and is attacked but feebly by 
nitric acid. I have submitted to the test of the hypo¬ 
chlorites almost all the important coals belonging to 
different strata, and have found that these combustibles 
always resist the action of these chemical re-agents. To 
me this characteristic appears so valuable that I think 
were a sample of coal met with slightly attackable by 
hypochlorites, it would be advisable to examine whether 
the combustible possessing this exceptional property were 
really coal; for it may well be imagined that in coal¬ 
fields there may exist vegetable matters unequally 
decomposed. 

Coal and anthracite which resist the action of alkaline 
and hypochlorite solutions dissolve completely in a 
mixture of monohydrated sulphuric acid and nitric acid ; 
the liquid takes a very deep brown colour, and holds in 
solution an ulmic compound, which water completely 
precipitates. 

It is not my intention in this paper to consider the 
influences by which organic tissues are transformed into 
combustible minerals. I ought, however, here to put on 
record what seems to me an interesting observation. 
I have ascertained that ligneous tissue, exposed for 
several days to a temperature of 200°, undergoes succes¬ 
sive modifications, and yields bodies very similar to those 
found in lignites. The first are soluble in alkalies, and 
correspond to fossil-wood lignite; the second are insoluble 
in alkalies, but dissolve entirely in hypochlorites, like 
compact lignite. These are the new facts which it is 
my wish to submit to the Academy. Their evident 
object is to introduce chemical characteristics into the 
study of combustible minerals, and they appear to me 
to lead to the following deductions :—■ 

1. By treating combustible minerals by the above- 
mentioned re-agents, it is ascertained that in proportion 
to the age of the lignite so the chemical characteristics 
of the tissues gradually disappear, and the organic matter 
more resembles graphite the older the stratum whence 
it is derived. One exception I make in respect of the 
strata which have been modified under the influence of 
metamorphism. My researches accord completely with 
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those of M. Regnault, who has already arrived at the 
same conclusions as myself in his important researches 
on combustible minerals. 

2. The first degree of modification of ligneous tissues 
represented by turf is characterised by the presence of 
ulmic acid, and also by the ligneous tissues or cellules of 
the medullary rays, which can be extracted and purified 
in considerable quantities by means of nitric acid or of 
hypochlorites. 

2. The second degree of modification corresponds to 
fossil-wood, or xyloid lignite. It is partly soluble in 
alkali, like the preceding body; but it undergoes a 
greater alteration, for it dissolves almost entirely in nitric 
acid and hypochlorites. 

4. The third state of modification is represented by 
compact or perfect lignite. Re-agents indicate in this 
substance a transition from organic matter to coal: thus, 
alkaline solutions have generally no effect on perfect 
lignite ; this combustible is characterised by its complete 
solubility in hypochlorites and nitric acid. 

5. The fourth degree of modification corresponds to 
coal, which is insoluble in alkaline solutions and in 
hypochlorites. 

6. The fifth degree of alteration is anthracite, which 
is obviously allied to graphite, which resists the re-agents 
capable of modifying the preceding combustibles, and 
which is but very feebly attacked by nitric acid. 

It is, then, evident that chemical reactions confirm the 
classification of the combustible minerals admitted by 
geologists. I am, however, far from thinking that 
lignite, coal, and anthracite, which are now characterised 
by their elementary composition and chemical reactions, 
constitute the only modifications which organic matters 
undergo while changing into combustible minerals. 
There doubtless are intermediate transformations of the 
organic tissues corresponding to the differences established 
by commercial practice between the different species of 
coal and lignites. But are the re-agents sufficiently 
sensitive to be capable of characterising these different 
varieties of the same combustible mineral in glance- 
coal or smith-coal, or even in the different layers of the 
same coal-bed ? I shall investigate this question in 
another communication.— Comptes-Rendus. 

On Some Applications of the Ferrocyanide of Potassium 
in Chemical Analysis, by Edmund W. Davy, A.13., 
M.B., M.R.I.A., Professor of Agriculture and 
Agricultural Chemistry to the Royal Dublin Society3 

(Continued from page 276.) 

Having made two standard solutions, the first con¬ 
taining 21’i22 grammes of ferrocyanide of potassium in 
a litre of the solution, and the second 14759 grammes 
of bichromate of potash in the same quantity of solution 
(weights which are to each other as their atomic equiva¬ 
lents), I made several estimations of chloride of lime 
with them, adopting the method I have just described, 
and found that it gave the most consistent results, and 
which agreed very closely with those obtained by 
Gay-Lussac’s and Otto’s methods when the latter wrerc 
performed with the greatest care, the only difference 
being that the results obtained by my method indicated 
a few hundredths of a part more of chlorine than either 
of those methods did, which may be accounted for by the 
unavoidable loss of a minute quantity of chlorine which 
takes place in those processes. 

1 From the Philosophical Magazine, being part of a paper read before 
the Royal Dublin Society, December 17, i860. 

In order to simplify the process and render the calcu¬ 
lation as short as possible, I would recommend for 
commercial valuations the following way of carrying- 
out this principle :—Having obtained a flat-bottomed 
flask or bottle, which will contain 10,000 grains of 
distilled water when filled up to a certain mark in the 
neck, make two standard solutions, the first by placing 
in the flask or bottle 1190 (or exactly ii89'972) grains 
of the purest crystallised ferrocyanide of potassium 
(yellow prussiate of potash), reduced to powder, adding 
distilled water to dissolve the salt, and when this is 
effected, filling up w ith water to the mark ; and having 
mixed the solution thoroughly, place it in a well- 
stoppered bottle. The second standard solution is made 
in the same manner, substituting for the ferrocyanide 
138-6 (or exactly 138-58) grains of bichromate of potash 
which has been purified by re-crystallisation and fused 
in a crucible at as lowr a heat as possible. Both these 
solutions will keep unchanged, and will answer for a 
number of determinations if they are preserved in well- 
stoppered bottles, and the ferrocyanide solution be kept, 
when not in use, excluded from the light. Get a burette 
or alkalimeter capable of holding or delivering 1000 
grains of distilled water, and divided into 100 equal 
divisions; also two small bottles, one capable of delivering 
1000 grains, and the other 500 grains of distilled water 
when filled up to a certain mark on the neck of each,3 
which may both be readily made by filling them with 
water, emptying them, and, after they have drained for 
a minute or two, -weighing into each the above weights 
of distilled water; or, what will be sufficient^ accurate 
for most purposes, pour from the burette into one 100 
divisions of distilled water, and into the other 50, and 
mark with a file where the fluid stands in the neck of 
each bottle. Having these all ready, take an average 
specimen of chloride of lime, and weigh out 100 grains 
of it, and make in the usual way a solution of it by 
trituration in a mortar with some water; pour it into 
the flask which was used in preparing the two standard 
solutions, and, having filled up with water to the mark 
in the neck, mix the solution thoroughly ; and before 
each time that any of the chloride of lime is taken out, 
shake well the contents of the flask. 

Measure out into a beaker-glass, by means of the two 
little bottles, 100 divisions of the chloride of lime solu¬ 
tion, and 50 of the standard solution of ferrocyanide ; 
and, having mixed them well together, add some hydro¬ 
chloric acid to dissolve the precipitate formed and acidify 
the mixture strongly ; and having mixed the whole well, 
pour from the burette slowly the standard solution of 
bichromate, stirring well all the while, till a drop taken 
from the mixture and brought in contact with a drop of 
a very weak solution of perch loride of iron produces a 
yellowish-brown colour, as already noticed. Then read 
off the number of divisions of the standard solution of 
bichromate which was necessary to produce this effect, 
and this being deducted from 50, gives the per-centage 
by weight of chlorine. 

For the standard solution of ferroevanide having been 
made so that the 10,000-grain measures should be equi¬ 
valent to 100 grains of chlorine, and as every division of 

2 The above numbers are obtained as follows:—3 5*5 parts of chlorine 
are capable, as before stated, of converting 422-44 parts of the crystal¬ 
lised ferrocyanide of potassium into ferrideyanide; therefore, 100 
parts of the former will convert 1189-97 parts of the latter into the 
same compound. Again, as before observed, 1267-32 parts of the 
crystallised ferrocyanide require 147-59 parts of the bichromate of 
potash to convert them into the ferrideyanide ; 1189-97 parts, there¬ 
fore, will take 138-58 parts of that salt to produce th« same effect. 

3 Two small pipettes capable of delivering the above quantities 
would be found still more convenient. 
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the burette equals io grains, each of these divisions of 
the ferrocyanide solution converted into ferridcyanide 
will indicate o'i grain of chlorine. Again, the ioo 
divisions of the solution of chloride of lime represent io 
grains of that substance, and we want to know how 
many divisions of the ferrocyanide solution its chlorine 
has converted into ferridcyanide. This is readily ascer¬ 
tained by the bichromate solution, which has been so 
graduated that each division represents a division of the 
ferrocyanide solution. So that to determine the per¬ 
centage of chlorine, we have only to deduct, as before 
stated, the number of divisions of the bichromate solution 
employed from the 50 of the ferrocyanide solution, and 
the difference gives us the per-centage of chlorine by 
weight in the sample; thus, in four experiments 50 
divisions of the ferrocyanide solution, mixed with 100 
divisions of the solution of chloride of lime, required 
i8’5 divisions of the bichromate solution to convert the 
whole of the ferrocyanide employed into ferridcyanide ; 
this number, taken from 50, leaves 31*5 divisions of 
ferrocyanide, which were converted into ferridcyanide by 
the chlorine of the chloride of lime ; and as each division 
represents o’i grain of chlorine, 31*5 will bo equivalent 
to 3'15 grains of chlorine, which is the amount contained 
in 10 grains of the sample ; consequently, 100 grains 
will contain 31-5 grains of chlorine, which is the same 
amount as is obtained by simply deducting the number 
of divisions of bichromate solution employed from 50 of 
ferrocyanide used in the estimation. 

Though this process appears a long one, from the 
details which are necessary to explain its principle, yet 
in practice it is very expeditious, and requires only a 
very few minutes for its performance, and is much 
quicker than either Gay-Lussac’s or Otto’s method. 

Though I have as yet chiefly confined my attention to 
the use of the ferrocyanide of potassium in the estimation 
of chlorine in bleaching powder, I have no doubt that it 
may be advantageously employed in many other useful 
determinations by carrying out the principles already 
explained : thus, for example, it maybe used as a means 
of determining the amount of bichromate of potash 
present in a sample of that salt, or the quantity of 
chromic acid that exists under different circumstances. 
Again, the same salt mav be used in different determina- 
tions where a certain amount of chlorine is liberated,' 
which represents a proportional quantity of some other 
substance : thus, for example, in the estimation of man¬ 
ganese ores for commercial purposes, where they are 
heated with hydrochloric acid, the quantity of chlorine 
disengaged will indicate a certain amount of peroxide of 
manganese in the ore, on the presence of which its 
commercial value almost entirely depends; and the 
chlorine evolved may be estimated by absorbing the gas 
in a dilute solution of caustic potash, and then deter¬ 
mining the amount of chlorine in it by precisely the 
same process as that I have recommended in the valua¬ 
tion of chloride of lime. To test the accuracy of this 
method, I heated in a small flask a given quantity of 
pure bichromate of potash with an excess of strong 
hydrochloric acid, and collected the evolved chlorine by 
means of a dilute solution of caustic potash, employing 
the bulbed retort and curved dropping-tube, as recom¬ 
mended by Bunsen in the “ Analysis of the Chromates ” 
(see the last edition of Fresenius’s “ Quantitative 
Analysis,” page 234), and ascertained afterwards, by the 
use of the ferrocyanide of potassium, the amount of 
chlorine evolved, which corresponded almost exactly 
with the calculated amouilt of that substance which 
should have been obtained by the action of the quantity 

of bichromate used on the hydrochloric acid. Again, a 
standard solution of ferrocyanide of potassium may be 
used, asE. deHaenhas shown, to determine the strength 
of the permanganate of potash in the analysis of the 
ferrocyanide and ferridcyanide of potassium, as an 
acidified solution of the ferrocyanide, as before stated, 
rapidly decolorises a solution of permanganate of potash, 
whereas the ferridcyanide has no action on that salt; 
and this reaction might be taken advantage of, in the 
valuation of chloride of lime, to determine the excess of 
ferrocyanide used in my process, but from my experi¬ 
ments I found that more precise and accurate results 
were obtained by the use of the bichromate of potash. 

The reaction of the bichromate of potash on the ferro¬ 
cyanide might be employed in the valuation of the 
ferrocyanide of potassium and other ferrocyanides, 
having previously, in the case of those which were 
insoluble, converted them into the ferrocyanide of potas¬ 
sium by boiling them with caustic potash, and separating 
the insoluble oxides by filtration. 

It might also be employed for the valuation of the 
commercial red prussiate of potash, which is now to 
some extent employed as a bleaching agent in calico 
printing, and wThich consists of varying quantities of 
ferro- and ferridcyanide of potassium together wTith 
chloride of potassium. By ascertaining first how much 
a given quantity of the sample requires of a standard 
solution of bichromate of potash to convert the ferro¬ 
cyanide present into ferridcyanide, the per-centage of 
that substance would be known; and then by taking 
another portion of the sample and converting the ferrid¬ 
cyanide it contained, by reducing agents, such as the 
sulphites of soda and potash, &c., into the ferrocyanide, 
and finally determining the amount of bichromate 
necessary to bring the whole of the ferrocyanide then 
present into the state of ferridcyanide, the difference in 
the two results would indicate the proportion of ferrid¬ 
cyanide originally present in the sample. 

The last application of ferrocyanide of potassium 
which I shall notice in the present communication is its 
employment as a reducing agent. It has long been 
known that the cyanide of potassium possesses most 
powerful reducing properties, and has been very usefully 
employed for that purpose in the reduction of different 
metallic salts under various circumstances; but I am not 
aware that the ferrocyanide of potassium has been pro¬ 
posed or used for similar purposes; at least, I have 
referred to a great number of analytical and general 
chemical works, and in none of them is this salt recom¬ 
mended as a reducing agent, though the cyanide is so 
much extolled for that purpose. According to my expe¬ 
riments, the ferrocyanide is a far more convenient 
reducing agent than the cyanide, and may be substituted 
for it in many cases of reduction with the best results, 
as it possesses many unquestionable advantages over 
that salt for this purpose. Thus, the ferrocyanide does 
not deliquesce and decompose when exposed to the air, 
whereas the cyanide rapidly absorbs moisture, and, 
unless kept in very well-stoppered bottles, becomes quite 
wet, and in this state quickly decomposes; and this 
deliquescence on the part of the cyanide is often a source 
of much inconvenience in its use as a reducing agent, 
owing to the almost unavoidable absorption of more or 
less moisture which takes place in mixing it with the 
substance to be reduced, and during the introduction of 
the mixture into the reducing-tube. The ferrocyanide, 
on the other hand, in a thoroughly dried and finely- 
powdered state, can be intimately mixed with the 
substance without any appreciable absorption of moisture. 
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I made the following comparative experiment to ascer¬ 
tain the relative absorptive properties for moisture of the 
two salts under the same circumstances:—Having 
thoroughly dried in a water-oven, till it ceased to vary 
in weight, some finely-powdered ferrocyanide, I placed 
50 grains of it in a ' counterpoised watch-glass, 
and powdering in a warm mortar some fresh cyanide 
of potassium, I placed the same quantity of it in 
a similar counterpoised watch-glass, and left them 
both exposed to the air. On examining them after 
four hours’ exposure, I found that the former had only 
gained jffijth parts of a grain of moisture, whereas the 
latter had taken up 3-6 grains, or sixty times as much 
moisture under the same circumstances. After two days’ 
exposure I found that nearly all the cyanide had passed 
into the liquid condition, having taken up 46 grains of 
water; whereas the ferrocyanide appeared perfectly dry, 
and had only absorbed 1*4 grain. 

The great fusibility of the cyanide is sometimes rather 
a disadvantage, which has to be lessened by mixing it 
with a certain proportion of dried carbonate of soda; 
but the ferrocyanide not fusing at so low a temperature, 
does not require in most cases this admixture to lessen 
its fusibility. Again, the ferrocyanide is not a poisonous 
salt, whereas the cyanide is highly so, and must be used 
with great caution; and, lastly, the former salt is little 
more than half the price of the latter. Combined with 
the above advantages, I find that the ferrocyanide is 
equally effective in reducing metallic oxides and 
sulphurets, and is especially convenient for the reduction 
of different combinations of arsenic and mercury, which 
are reduced by it with the greatest ease. 

I made several comparative experiments with the dried 
ferrocyanide and with the cyanide as reducing agents 
for the sulphuret of arsenic and arsenious acid, employing 
the same quantity of arsenical compound with each salt, 
under similar circumstances ; and in almost every case, 
particularly where the quantities operated on were 
minute, I obtained more satisfactory results with the 
dried ferrocyanide than with the cyanide. 

The following were amongst my experimentsI 
mixed the -J^th of a grain of sulphuret of arsenic with 
3 grains of the dried ferrocyanide, and made a similar 
exjjeriment, substituting the same quantity of cyanide; 
and, on heating the mixtures in similar glass tubes, 
obtained almost identically fine and characteristic rings 
of metallic arsenic. 

I then intimately mixed the same quantity of sulphuret 
of arsenic with 49-9 grains of very finely-powdered 
glass, and taking 5 grains of this mixture, containing 
the Y-Q-oth part of a grain of the sulphuret, mixed it with 
5 grains of the dried ferrocyanide, and made a compara¬ 
tive experiment with another 5 grains of the mixture, 
substituting the same quantity of cyanide: on heating 
both these mixtures in small reduction-tubes, I got the 
characteristic metallic rings in both, but better defined 
in the case of the ferrocyanide. 

I finally took 2-5 grains of the mixture of sulphuret 
and glass, containing about yfiVo^1 parts of a grain of 
sulphuret of arsenic, arid treated them in the same 
manner, using in one case 2*5 grains of ferrocyanide, 
and in the other 2*5 grains of cyanide, and obtained in 
each case a minute metallic ring, which, however, Avas 
much more distinct and satisfactory where the ferro¬ 
cyanide had been used as the reducing agent. 

The same comparative experiments were made Avith 
arsenious acid, when results similar to those in the case 
of the sulphuret of arsenic Avere obtained. 

The ferrocyanide, therefore, is a most delicate reducing 

agent in the case of arsenical compounds, and where 
very minute quantities have to be detected, appears 
from my experiments to give more satisfactory results 
than the cyanide. 

Whether the addition of dried carbonate of soda 
would improve the ferrocyanide for some cases of reduc¬ 
tion, I am not at present able to say; but in one experi¬ 
ment which I made Avith the sulphuret of arsenic, I 
obtained as good results, using the ferrocyanide alone, 
as where it Avas mixed previously with its own Aveight 
of dried carbonate of soda. In many cases the ferro¬ 
cyanide may be used as a reducing agent in a state of 
powder without separating its water of crystallisation ; 
but, in most cases, it will be rendered a far better redu¬ 
cing agent by being previously dried at 2120 in a Avater- 
bath or oven; and in this dried condition it may be 
kept for any length of time in a good-stoppered or well- 
corked bottle. 

Though as yet my experiments have been chiefly con¬ 
fined to the reduction of different compounds of arsenic 
and mercury, I entertain no doubt that the ferrocyanide 
of potassium will be found an equally effective reducing 
agent in the case of the combinations of other metals, 
and that it may with great advantage be substituted for 
the cyanide of potassium in many cases AArhere the latter 
salt is used as a reducing agent. 

On Aniline Red, by M. E. Ivopp. 

I find that aniline red, produced by the action of nitric 
acid or of nitrates of an easily-reducible base, is a 
triamine, representing mononitro-trianiline,-— 

(C12H5)3 
h3 n3. 

h3no4 ) 

The existence of binitro-trianiline seems to me almost 
certain, as, by treating aniline Avith a mixture of sul¬ 
phuric and nitric acid, we obtain a yellowish-brown 
body, possessing in the highest degree the properties of 
a nitro compound; but I have not yet succeeded in 
purifying it sufficiently to make the analysis coincide 
exactly with the formula. 

In trianilines a portion of the hydrogen may be sub¬ 
stituted by methyl, ethyl, and amyl, along with nitrous 
gas. These are very probably the compounds :— 

(C12H5)3 \ (C12H5)3) (C12H6)3) 
(C2H3)H2 n3. (C2H3)2H n3. (C4H5)H2 No, &p, 
(N04)H2J (N04)hJ (NOJHo ) 

I specified in my paper these substances only as 
hypothesis, but they really exist. I have already obtained 
se\reral of them, and it is very remarkable that the red 
tint disappears, becoming from \riolet more and more 
blue, according as the hydrogen is replaced by the 
hydrocarbons. 

The latter are not yet sufficiently pure for analysis, 
though \rery beautiful as shades of colour. They are 
generally almost insoluble in Avater, but easily soluble in 
alcohol or acetic acid. When the trianiline, instead of 
being nitrated, is chloratcd, bromated, or iodised, the 
compound is equally a red matter, but presenting slight 
differences of tint. 

I venture to hope that my work Avill serve to throw 
some light on the mode of formation, the composition, 
and the constitution of the colouring matters, so remark¬ 
able and so important, which are derived from aniline,— 
Comptes-Rendus. 
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On the Properties of Liquid Carbonic Acid, 
by George Gore, Esq. 

In this communication the author shows how a small 
quantity of liquid carbonic acid may he readily and 
safely prepared in glass tubes closed by stoppers of 
gutta percha, and be brought in a pure state into contact 
with any solid substance upon which it may be desired 
to ascertain its chemical or solvent action, or be submitted 
to the action of electricity by means of wires introduced 
through the stoppers. 

By immersing about fifty substances in the liquid 
acid for various periods of time, he has found that it is 
comparatively a chemically inert substance, and not 
deoxidised by any ordinary deoxidising agent except 
the alkali metals. Its solvent power is extremely 
limited. It dissolves camphor freely, iodine sparingly, 
and a few other bodies in small quantities. It does not 
dissolve oxygen salts, and it does not redden solid 
extract of litmus. It penetrates gutta percha, dissolves 
out the dark brown colouring matter, and leaves the 
gutta percha undissolved, and much more white. It 
also acts in a singular and somewhat similar manner 
upon india rubber. The india rubber while in the liquid 
acid exhibits no change, but immediately on being taken 
out it swells to at least six or eight times its original 
dimensions, and then slowly contracts to its original 
volume, evidently from expansion and liberation of 
absorbed carbonic acid, and it is found to be perfectly 
white throughout its substance. These effects upon 
gutta percha and india rubber may prove useful for 
practical purposes. 

The liquid acid is a strong insulator of electricity; 
sparks (from a Ituhmkorff’s coil) which would pass 
readily through 3^2 nds of an inch of cold air, would with 
difficulty pass through about 70th of an inch of the 
liquid acid. 

In its general properties it is somewhat analogous to 
bisulphide of carbon, but it possesses much less solvent 
power over fatty substances.—Proceedings of the Payed 
Society. 

TECHNICAL CHEMISTRY. 

Cyanogen Steel. 

It is curious to observe how frequently several inventors 
are engaged at the same time upon similar discoveries, 
although each of them may be pursuing his labours 
altogether independently of the others, and although 
the discovery may be unquestionably new. At the time 
when the pneumatic process of refining iron was creating 
so much attention, it will be remembered that both Mr. 
Martien and Mr. Bessemer had lodged provisional speci¬ 
fications within three months of each other, consequently 
the provisional protection accorded to each was running 
simultaneously, and before the public or any other person 
but themselves had had an opportunity of ascertaining 
the details of the respective inventions. About the same 
time the presence of nitrogen in steel was positively 
declared by Mr. Christopher Binks, and his project for 
employing cyanogen compounds in the manufacture of 
that metal was brought prominently forward. The 
question, however, of improving the mode of manufac¬ 
turing steel had at that period been discussed to reple¬ 
tion, and Mr. Binks’ assertion was regarded with 
suspicion, or, at least, as the project of an enthusiastic 
patent seller. After loDg remaining in abeyance (the 
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fact of the discovery being only kept from sinking into 
oblivion by the occasional lodging of a specification, in 
which the use of substances capable of yielding cyanogen 
was incidentally mentioned), the subject has been 
revived, and is now restored to more than its pristine 
vigour, by the publication of M. Fremy’s communica¬ 
tion to the French Academy of Sciences ; and it seems 
probable that cyanogen compounds will ere long be 
acknowledged to be as necessary to the manufacture of 
steel as carbon has hitherto been. 

In Mr. Fleury’s process of manufacturing steel with 
electricity cyanogen is regarded as a necessary consti¬ 
tuent of steel; and several other processes, which have 
in practice proved to give excellent results, may owe 
their success to the unintentional introduction of 
cyanogen compounds. Amongst the specifications of 
patents issued during the past week, is one relating to 
an invention by Messrs. Duhesme, De Ruolz, and De 
Fontenay, for improvements in the manufacture of cast- 
steel, and in the re-manufacture of old steel, in which 
the use of cyanogen is again the principal ingredient 
employed. In making cast-steel according to this in¬ 
vention, certain mixtures of wrought-iron, cast-iron, 
oxide of iron, old steel, and ferrocyanide of potassium, 
or ferricyanide of potassium, or some of them are 
to be employed. The ferrocyanide of potassium is 
commonly known as yellow prussiate of potash, while 
the ferricyanide of potassium is commonly known as 
red prussiate of potash. The corresponding sodium 
salts may be substituted for the potassium salts. Were 
the sodium salts used, the process would be almost 
identical with that of Mr. Charles Sanderson, of Shef¬ 
field, also made public several years since. The papers 
read before the Society of Arts by Mr. Binks, advoca¬ 
ting cyanogen, and by Mr. Sanderson, for employing 
substances capable of yielding cyanogen, for improving 
the quality of iron and the allied metals, having been 
presented within a short time of each other. But 
whether the salts of sodium or those of potassium be 
used, it is evident that Messrs. Duhesme, De Ruolz, and 
De Fontenay have been long anticipated, the cyanogen 
being incontestably the ingredient upon which they rely 
for success. In the manufacture of cast-steel, they con¬ 
tinue, one mixture employed consists of—Wrouglit-iron, 
700 parts by weight; white cast-iron, 200 parts ; oxide 
of iron, 100 parts; red prussiate of potash, 8 parts. A 
second mixture consists of—Old steel (old files, tools, or 
springs), 500 parts by weight; wrought-iron, 500 parts ; 
red prussiate of potash, 14 parts. A third mixture con¬ 
sists of—Old steel, 350 parts by weight; wrought-iron, 
350 parts; white cast-iron, 200 parts; oxide of iron, 
100 parts; red prussiate of potash, 7 parts. A fourth 
mixture consists of—Wrought-iron, 1000 parts by 
weight; oxide of iron, 75 parts; red prussiate of potash, 
28 parts. From the small proportion of cyanogen added 
in the several instances, the astonishment that its 
existence did not long previously attract attention will 
at once disappear, the quantity of ferricyanide being 
only such as would cause a very small proportion of 
cyanogen to remain in the iron at the completion of the 
process. 

If the ferrocyanide be employed instead of the ferri¬ 
cyanide of potash in the mixtures described, double the 
quantity indicated for the red prussiate of potash is 
used; but the latter is preferred as giving a more decided 
reaction, and also on account of its containing no water 
of crystallisation. Refined iron, or fine metal, may be 
advantageously substituted for the cast-iron in the 
first and third mixtures, in which case the quantity 
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of fine metal employed must be double that indicated 
for the cast iron, without altering the proportions of red 
prussiate of potash. The cast-iron employed should be 
white, and of at least two qualities, one of which should 
contain manganese. It is to be first broken up into 
small fragments. The wrought-iron should be in the 
smallest possible fragments, and it should be avoided to 
use granular with fibrous iron. Granular iron of a good 
quality is preferred. The old steel should be of a good 
quality, and introduced into the mixture in small pieces. 
For the re-manufacture of old steel one mixture em¬ 
ployed consists of old steel, such as old files, tools, or 
springs, 1000 parts by weight; red prussiate of potash, 
10 parts. Another mixture consists of old steel, 1000 
parts by weight ; yellow prussiate of potash, 20 parts. 
In carrying out the manufacture of cast-steel, as also 
the re-manufacture of old steel, according to this inven¬ 
tion, the above mixtures have to be melted down in 
crucibles, the ingredients having been previously mixed 
as completely as possible. The old steel, as also the 
wrought and cast-iron, should first be broken into small 
pieces, and the prussiate of potash should be well dis¬ 
tributed throughout the mass. The operations take 
place in a common air furnace, for which a very pure 
coke is employed, mixed with a tenth part of wood 
charcoal. The crucibles must be kept hermetically 
closed until complete fusion of the metals ensue, and the 
fire must be managed with the usual precautions. The 
same description of crucible is employed as is generally 
used for the smelting of steel. Those of plumbago are 
preferred; but, if these are used, it is well to increase 
slightly the proportion of prussiate of potash after the 
crucibles have been employed for two successive melt¬ 
ings.—Mining Journal. 

PROCEEDINGS OP SOCIETIES. 

ROYAL INSTITUTION OF GREAT BRITAIN. 

A Course of Ten Lectures on Inorganic Chemistry, by Dr. 
Edward Frankland, F.R.S., Lecturer on Chemistry at 
St. Bartholomew’s Hospital. 

Lecture VII. 
Nitrogen — Preparation and Properties — Compounds of 

Nitrogen with Oxygen and with Hydrogen.—Carbon—its 
Properties in the Form of Diamond, Graphite, and 
Charcoal. 

We have to-day to consider an element which, in many 
respects, presents striking contrasts to the two elements 
we have hitherto studied. This element is nitrogen, a 
body which is rather distinguished for the sluggishness of 
its affinities than for the facility with which it unites writh 
other bodies. On this account, nitrogen exists in nature 
chiefly in the free or elementary condition. It is con¬ 
tained in this state in the atmosphere, and constitutes 
about four-fifths of the total volume of atmospheric 
air, and more than three-fourths of the weight of the 
atmosphere. It exists, however, also in combination, 
although in comparison with the quantity contained in 
the atmosphere this amount in combination should be re¬ 
garded almost as a vanishing quantity. It exists, however, 
in the tissues of plants and animals, and is in fact essential 
to the existence of animal and vegetable life. It is found 
also in the remains of plant life of former ages ; conse ¬ 
quently it is a constituent of our coal formations, and 
exists there to the extent of from one to one and a-half, 
and even, in some cases, up to two per cent. It is also a 
constituent of nearly all those highly poisonous vegetable 

substances, such as strychnine, brucine, narcotine, and 
bodies of that kind. It is also an essential element in 
hydrocyanic acid, that very poisonous prussic acid, as it is 
sometimes termed, with the properties of which we are all 
acquainted. There is scarcely any vegetable poisonous 
substance which does not contain nitrogen. That singular 
vegetable extract with which the Indians poison their 
arrows, is, so far as we know at the present time, entirely 
free from nitrogen. That and the poison of cocculus Indicus 
are nearly the sole exceptions to this general rule that these 
poisonous vegetable substances invariably contain nitrogen. 

We can prepare this element either by abstracting 
it from the atmosphere, or, in other words, by removing 
the element with which it is associated in the air, namely, 
oxygen ; or we can extract it from some of its compounds. 
The first is the most simple mode of proceeding. As 
nitrogen is remarkable for its want of affinity, and as oxygen 
is distinguished for its powerful affinities, there are many 
means by which we can withdraw the oxygen from the 
nitrogen in the atmosphere, thus leaving the nitrogen in a 
free state. A common candle will do this, to a certain extent, 
by burning it in a closed vessel filled with atmospheric air. 
Under such circumstances, after a certain time, the candle 
goes out. Now, it goes out when it no longer finds a 
sufficient quantity of oxygen to continue its combustion; 
but, unfortunately, a candle will not continue to burn 
until all the oxygen has been removed. Besides this, it 
also produces, at first, carbonic acid, and when the candle 
is about to be extinguished for want of more oxygen it 
produces carbonic oxide. From the carbonic oxide it is 
very difficult afterwards to free the nitrogen ; and conse¬ 
quently this process of burning a candle in the air would 
not answer our purpose for procuring free nitrogen. Phos¬ 
phorus, however, is a substance which is more combustible 
than a candle is, and which does not generate, on its 
combination with oxygen, any volatile matter—any gaseous 
substance—which we should have difficulty in subsequently 
removing from the nitrogen. Further, the phosphorus is 
capable of continuing to burn until every trace of oxygen 
has been removed from the air, and phosphorus, conse¬ 
quently, is well adapted for the preparation of nitrogen, 
leaving it in a state of comparative purity. 

Here is the apparatus by which we effect this. We 
place a little piece of phosphorus on a small capsule 
floating on water, and then ignite it by means of a heated 
wire, and invert over it a bell-jar filled with air. At first 
we have an expansion of the air contained in the jar, 
owing to the heat generated by the combustion of the 
phosphorus , but this expansion will soon cease, and give 
place to a contraction as the combustion goes on ; and we 
shall notice, I think, when the phosphorus has become 
extinguished that the gas remaining in the receiver will be 
considerably less than the bulk of air which the vessel con¬ 
tained at first. Those of you who can see over the edge 
of this vessel will perceive that even at the present moment 
the water is gradually rising in the interior. This rising 
of the water will increase as the temperature of the 
enclosed nitrogen diminishes. You see the phosphorus 
burns more and more dimly, and it will finally be extin¬ 
guished. At the moment of its extinction, the last 
particle of oxygen will have been removed from the atmo¬ 
spheric air. Now, as we shall subsequently find, atmo¬ 
spheric air consists of particles of oxygen and nitrogen, 
the nitrogen only remaining after the extinction of the 
phosphorus. The gas which remains may be regarded as 
pure nitrogen, or, at all events, nitrogen very nearly pure. 

That is one mode of preparing the element. Another 
plan consists in causing two compounds of nitrogen to de¬ 
compose each other. If wTe mix together a compound of 
nitrogen and hydrogen, which we term ammonia, and a 
compound of nitrogen and oxygen, which we call hypo- 
nitrous acid, we have a solution containing just a suffi¬ 
cient amount of oxygen in the one compound to combine 

k with the hydrogen in the other compound so as to produce 
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water, leaving the two quantities of nitrogen that were 
contained in those two compounds in the elementary form. 
Now, nitrogen, prepared by either of these processes, 
possesses the following properties : It is a perfectly 
colourless and transparent gas. Here we have a jar 
of it, and just as we saw in the case of the oxygen and 
hydrogen, so here with nitrogen; you cannot distinguish 
a vessel filled with this gas from another vessel filled with 
atmospheric air. Here [in the bell-jar in which the 
phosphorus had just been burnt], at present, we have 
a quantity of white fumes mixed with our nitrogen. 
These white fumes consist of phosphoric acid produced by 
the combustion of phosphorus at the expense of the atmo¬ 
spheric oxygen. This phosphoric acid will gradually 
subside and dissolve, leaving the gas, after a few minutes, 
as clear and transparent as that which we have in the 
other jar, and wdiich was prepared, in fact, by this process. 
Nitrogen possesses nearly the same specific gravity as 
atmospheric air. Taking atmospheric air as unity it is 
slightly more than ’97. It is very slightly soluble in water— 
far less so than oxygen. One hundred volumes of water- 
dissolve only about one and a-half volumes of nitrogen, 
whilst about double this quantity of oxygen is dissolved. 
This greater solubility of oxygen than atmospheric nitro¬ 
gen in water is a most important point connected with the 
existence of animal life beneath the surface of water. 
Pishes live in water by means of the atmospheric oxygen 
which is dissolved in that liquid. They have no power 
whatever of decomposing the water, and separating the 
oxygen from the hydrogen; but they require for their 
respiration free oxygen, just in the same way as animals 
living in the air ; and they receive this oxygen from the 
quantity of air dissolved in water. If you deprive water 
of air by placing it under the exhausted receiver of an air- 
pump for a few moments, fishes placed in that water will very 
soon die, because they cannot obtain the supply of oxygen 
which is necessary to continue their respiratory functions. 
In consequence of water dissolving more oxygen than 
nitrogen, these animals have, so to speak, a dissolved 
atmosphere, far richer in oxygen than our ordinary air; 
and, therefore, by a comparatively much smaller bulk of 
air than land animals require they can continue their 
respiration, and obtain quite a sufficient amount of oxygen 
for their wants. 
"Z In ordinary language we generally describe nitrogen as 
being incombustible in itself, and incapable of supporting 
combustion. If we take ajar of it—let us take this jar 
here, for instance—and plunge into it a lighted taper, we 
shall see, on the one hand, that when the paper comes in 
contact with the gas the latter will not inflame, and, on 
the other hand, that the paper is extinguished when 
it is lowered into the jar; so that we gather from this 
experiment that nitrogen is incombustible; but these 
matters are not to be decided upon the dictum of a single 
experiment of this kind. It is quite possible that nitrogen 
may be very combustible at higher temperatures, and indeed 
we shall find that it is combustible to a certain extent at 
all events. Different combustibles require very different 
degrees of heat to set them a burning—to “ignite” them, 
as we call it. I have here a substance which is so easily 
ignited that the moment it comes in contact with the air, 
even at ordinary temperatures, it bursts into flame. I 
will expel some of it out of this tube—it is a liquid 
body—-into the dish there ; and you see this substance, 
as soon as it comes in contact with the air, ignites and 
burns brilliantly. Now phosphorus is another combustible 
body which will furnish us with a second link in this 
chain. The body which we have just expelled from the 
tube has its igniting point below the temperature of the 
atmosphere. The igniting point of phosphorus is higher 
than the ordinary temperature cf the atmosphere, and 
if we bring a piece of this phosphorus into the air, 
you see it does not take fire; but it will take fire at a 
temperature not yery much higher than that of the 

atmosphere, and if we float it in a copper capsule 
upon hot water, bring it in contact with the heated 
surface, our phosphorus will probably then ignite. 
[A piece of phosphorus was ignited in the manner de¬ 
scribed.] There you see at that temperature our phos¬ 
phorous ignites and enters into combustion. Then, again, 
we have a substance, the bisulphide of carbon, which has 
an igniting point a little higher than phosphorus, but still 
far below an ordinary flame. We will warm this glass 
rod. I need not have it so hot that I cannot bear to draw 
it through my fingers. With this warm rod I dare say I 
shall be able to ignite this bisulphide of carbon. Yes; 
you see it ignites at this temperature, far below any of our 
usual igniting points. The rod is sufficiently hot, but I 
can draw it in this way through my fingers, although it 
possesses power to ignite this inflammable substance. 
Now, proceeding upwards, the ordinary gas flame which 
we burn has an igniting point still higher than this bisul¬ 
phide of carbon, but lower, again, than some other bodies. 
The ordinary coal gas, if exposed to very bright red heat, 
ignites ; but if it be exposed to a temperature below this 
very bright redness, that is, if you take an iron bar heated 
only to dull redness, it will fail to ignite this coal gas. 
Now-, we have here another material which is still less 
combustible than coal gas; this material is a compound 
of nitrogen which I shall presently have to explain 
to you. It is called ammonia, or ammoniacal gas. 
We are generating it here in this vessel, and passing it 
through this iron tube which is heated to redness by a 
gas furnrce. I dare say by the aid of that external 
heat applied to the ammonia we shall get it to burn at the 
extremity of the tube ; but the ammoniacal gas, as we 
shall presently see, is not ordinarily combustible, but only 
when previously heated in this way can it continue its 
combustion. If we allow ajet of ammoniacal gas to impinge 
on a candle-flame it will burn around the flame, but w-ill not 
continue its combustion when the flame has been removed; 
so that if we were to pass this ammoniacal gas simply 
through a cold tube and endeavour to ignite it at the end 
we should get no flame from it. Probably, our tube will 
now be heated sufficiently high. [A light was applied to the 
end of the tube from which the gas was issuing.] Yes, 
there our ammoniacal gas burns at the extremity of the 
tube quite readily. Now we will turn off the gas of the 
apparatus by which the tube is heated, and you will see 
that soon after that gas has been extinguished the flame of 
the ammoniacal gas will gradually withdraw itself from the 
end of the tube and finally be extinguished. It can no longer 
retain its ignition, because the temperature produced by 
the combustion of ammonia is by no means so high as its 
igniting point. We can only keep the temperature at the 
igniting point by previously passing the gas through this 
hot tube. It thus produces a higher temperature, just 
as you get a higher temperature in a furnace fed by 
heated air than you do in a furnace fed by ordinary air; 
and the difference between these five or six hundred 
degrees of heat is sufficient to raise the temperature of 
the burning ammoniacal gas beyond its igniting point, 
and therefore to render it capable of burning in the air. 
The element nitrogen, to which all these experiments 
lead us up, has an igniting point still higher than that of 
any of these substances. It is higher even than that of 
ammoniacal gas ; and wre require to expose it to a still 
higher temperature in order to bring about its combustion 
with oxygen. Purther, like ammoniacal gas, nitrogen on 
its combustion with oxygen, that is, when you get it to 
burn by heating it to the proper temperature to render it 
combustible, produces, in burning, a less amount of heat 
—I mean to say a lower temperature is produced—than is 
equal to its igniting point. Its igniting point is higher 
than the temperature produced on its combustion. On 
this account the combustion cannot be propagated from 
particle to particle, or from mass to mass of the mixture 
of oxygen and nitrogen gases. If this were not the case 
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it is obvious that all the nitrogen in the air would long 
ago have been burnt up. The first time that a philosopher 
obtained the heat of the oxyhydrogen blow-pipe he would 
inevitably .have ignited the atmospheric nitrogen and burnt 
up the whole of the atmospheric oxygen. The com¬ 
bustion would have been propagated from particle to 
particle, had not the igniting point been higher than the 
temperature produced by its combustion. The union 
of the two gases which compose the air must have 
resulted from this ignition at a single point; but 
as the igniting point is higher than the temperature 
produced by the combustion of the nitrogen, the com¬ 
bustion of atmospheric air cannot be communicated from 
one point to another, but can only go on where the 
temperature is sufficiently high. The temperature of 
an ordinary fire is not sufficiently high for this purpose. 
It does not exceed about 4000° Fahr. The temperature of 
our ordinary oil, gas, and candle flames does not exceed 
about 35000 Fahr. The igniting point of nitrogen is con¬ 
siderably above that. It is impossible to measure these high 
temperatures, but I have calculated from an experiment 
with a mixture of oxygen and nitrogen, that a temperature of 
about 54oo°is necessary to ignite nitrogen. Now, you see the 
temperature we have in a common fire, and that which we 
have in common gas and candle flames, are not sufficient 
for the ignition of nitrogen, and therefore we get no com¬ 
bustion of nitrogen in these flames—a circumstance which, 
as we shall presently find, is of great value to us, and 
contributes considerably to the comfort of our lives. 
We should have exceedingly noxious effects produced in 
the atmosphere by the ignition and combustion of nitrogen 
with oxygen. We have, however, some sources of heat 
sufficient to ignite nitrogen. One of these sources is the 
combustion of oxygen and hydrogen gases in the pro¬ 
portions to form water, or nearly so. If we mix these 
gases with nitrogen, and then ignite them, and add at the 
same time a certain excess of oxygen, the nitrogen burns, 
—to a limited extent it is true,—but it undergoes very 
definite combustion. 

The temperature of the electric spark is also high enough 
to ignite nitrogen, being above the igniting point of that 
gas; and consequently if we pass a stream of electric sparks 
through a jar of atmospheric air, such as we have here, 
we shall have an ignition of the nitrogen which it contains, 
and its combustion at the expense of the atmospheric 
oxygen. You see at the present moment [exhibiting 
a glass flask containing air] this is quite colourless. 
If the nitrogen burns on the passage of the electric 
sparks, it will produce ruddy vapours in the flask. You 
will see, in the first place, a yellowish colour, and, finally, a 
reddish colour, produced by the action of the stream 0 (electric 
sparks, as they pass between these two points. [A series 
of electric sparks from a Ruhmkorff’s coil was then 
passed through the flask of atmospheric air.] We shall 
only get our colour after some time ; but it is an experi¬ 
ment wThich is worthy our seeing, we shall therefore wait. 
Oxidation of the nitrogen is caused by the passage of the 
electric sparks through the jar, and consequently such an 
oxidation must take place every time a flash of lightning 
passes through the atmosphere. 

Nitrogen in thus uniting with oxygen, forms an ex¬ 
tensive series of compounds. Here we have a list of 
them in this table :— 

Compounds of Nitrogen with Oxygen. 
Protoxide of Nitrogen . . . NO 
Binoxide of Nitrogen . . . N O, 
Iiyponitrous Acid . . . N Os 
Nitrous Acid . . . . N 04 
Nitric Acid . . . . . N 05 

In any proportions in which the oxygen does not exceed 
two equivalents to one of nitrogen, the compound obtained 
is neutral; when there is a larger proportion of oxygen 
than this, the compound becomes acid. 

We have already a very perceptible yellow colour¬ 

ing produced in that flask [through which the. elec¬ 
tric sparks were still being passed] ; and in the course 
of a minute or two more, I dare say it wilf be more 
perceptible. The compounds produced here are the 
three last mentioned in the table to which I have just 
directed your attention. They consist partly of hypo- 
nitrous acid, partly of nitrous acid, and partly of nitric 
acid. All these three substances are liable to be formed 
in this way; and in the action of lightning in thunder¬ 
storms these three compounds are produced, but the two 
compounds containing the smaller proportions of oxygen 
gradually pass into the last containing the highest propor¬ 
tion of oxygen; and therefore it is that we usually find 
present in the rain that descends after a thunder-storm a 
certain proportion of nitric acid. 

We have now a very decided brown [again referring fo 
the flask through which the sparks had been passing]. 
The operation is a very slow one, but the formation of 
these oxides of nitrogen continues to increase. 

This is one source, then, of the fifth combination of 
nitrogen with oxygen—nitric acid, which we have next to 
consider. It is produced by the combustion of atmo¬ 
spheric nitrogen, and it is also found in a state of 
combination with bases. It forms nitrates with bases. 
Some chemists are of opinion that all the nitric acid 
which we meet with in combination with potash or 
soda, in the so-called “nitre districts,” is due entirely 
to the putrefaction and decay of animal and vege¬ 
table substances ; while others contend that it is due to 
the combustion of nitrogen by atmospheric electricity. 
Probably the proportion of nitric acid generated in the 
atmosphere, and present in the rain in this way, is com¬ 
paratively small; and we find our chief supplies of this 
substance from the oxidation of nitrogen contained in 
animal and vegetable substances, but especially in animal 
substances. Now, nitrogen which is already com¬ 
bined is capable of undergoing this kind of combustion at 
the ordinary temperature of the atmosphere. It is going- 
on around us, in fact, in the soil of London. Permeated 
as it is by the sewerage, we have there animal matters 
containing nitrogen undergoing this process of combustion 
with oxygen without any elevation of temperature what¬ 
ever, producing immense quantities of this substance, 
nitric acid, which may be detected in all the shallow wells- 
in and around London. It is especially abundant in the 
neighbourhood of burial grounds, where animal matter 
is oxidizing to a greater extent than it is in other locali¬ 
ties ; and the wells in those neighbourhoods have been 
found to contain a large proportion of the salts of nitric 
acid. 

Nitric acid may be made by a process such as we have 
proceeding here. It is here being obtained by displacing 
it from its compounds with bases by means of sulphuric 
acid. We have added a quantity of sulphuric acid to 
this nitrate of potash, or common nitre, which is one of 
the best known salts of this body. Sulphuric acid is 
capable, under the influence of heat, of displacing the 
nitric acid. After the reaction we shall have left sulphate 
of potash in the retort, whilst nitric acid distils over. 

Nitric acid thus obtained is a colourless, fuming, limpid, 
highly corrossive liquid, and contains one equivalent of 
nitrogen and five equivalents of oxygen, which we have 
represented on the diagram by the symbol N05, but our 
nitric acid contains also one equivalent of water. It is 
distinguished for its powerful oxidizing properties. It 
oxidizes metals with very great facility, converting them, 
first, into oxides, and, subsequently, into nitrates. Here 
is some of this acid which is used commercially on a 
large scale, being formed by this decomposition which we 
have going on here. The operation is performed in large 
cylinders which are lined with fire bricks in order to 
protect them from the action of the acid. It nitric acid 
is brought into contact with copper a very powerful 

, oxidation of the copper takes place, with the production of 
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these red fumes. These red fumes are the same assthose 
which we have been forming in this flask, only you see here 
they have a greater intensity. Here is a greater amount 
of this red compound produced by the deoxidation of this 
nitric acid. It is from this deoxidation of the final 
compound of nitrogen and oxygen that we usually obtain 
our supplies of the other compounds of nitrogen and 
oxygen. We might perform the same experiment, also, 
with iron, which is oxidized in the same way and gives 
rise to the same red fumes. Nitric acid, however, is 
incapable of oxidizing all the metals in this way. If we 
bring it in contact with gold, for instance, no such 
oxidation occurs. [A piece of gold leaf was placed in a 
glass vessel containing nitric acid.] The gold floats 
about in the nitric acid with its brilliancy unaffected. It 
is also incapable of oxidizing platinum and a few other 
metals ; but the great majority of metallic substances are 
capable ^of being oxidized by it. These oxides, being 
taken up by the remaining nitric acid present, form 
nitrates, and thus we produce our nitrate of copper, 
nitrate of iron, nitrate of zinc, and nitrates of other metals 
which tve wrish to obtain. 

Nitric acid may be very readily detected by this very 
process that we have been performing here,—namely, by 
deoxidizing it by means of copper turnings. If we first 
set the acid free from any combination in which it may 
previously have existed, by the addition of sulphuric acid, 
as we have done here, and then bring copper turnings 
into contact with the liquid in which the nitric acid is thus 
set free, we have these red fumes produced which are 
quite characteristic of the presence of nitric acid. When 
the quantity operated upon is small, we may not, perhaps, 
perceive any of these fumes: in this case we can detect 
the presence of the nitric acid by those papers we em¬ 
ployed on the last occasion for another purpose. Here are 
some papers which have been immersed in a mixture of 
starch and iodide of potassium, and you see they are 
powerfully acted upon by this gas; the action is, indeed, 
too powerful for you to see it properly. They are browned 
very strongly, but with a smaller quantity the paper is 
rendered blue. You see this bluing action better when 
the paper is moistened a little. 

Now, you will remember that this is precisely the test 
which is used for the detection of ozone in the atmosphere. 
We mentioned it in the last Lecture, as being used to 
show the presence of ozone in the atmosphere, and we 
have seen that every electric spark that passes through 
the air produces this acid. How, then, can this be a 
proper test for the presence of ozone in the atmosphere ? 
If we know that this nitrous acid produces the same effect 
upon the papers as was produced by what is supposed to 
be ozone, how can such papers be said to be a test for 
ozone ? It is obviously quite unreliable. The effect would 
be produced, and I think probably is produced, by the 
nitrous acid derived from the passage of electric discharges 
through the air, and not by ozone at all. 

From nitric acid we can obtain, by graduated deoxida¬ 
tion, the remaining compounds of nitrogen with oxygen. 
The first compound resulting from the gradual deoxida¬ 
tion, is nitrous acid, and the next is hyponitrous acid, 
which contains three equivalents of oxygen and one of nitro¬ 
gen ; the next compound which we shall come to, will be the 
so-called “ binoxide of nitrogen," which contains two equiva¬ 
lents of oxygen and one equivalent of nitrogen. This is the 
substance which is produced when nitric acid is acted 
upon by copper turnings; in fact, we had it produced in 
the first experiment. In order to obtain this substance, 
N02, it is necessary to exclude the air; and here is an 
apparatus by which we can perform that experiment. The 
operation shall be going on while we are endeavouring to 
make ourselves acquainted with the properties of this gas. 
Here we have a vessel containing copper turnings. We 
pour a portion of nitric acid through this funnel-shaped 
tube, which passes nearly to the bottom of the jar. The 

gas, on being evolved, will pass out through this flexible 
tube, and be collected here, [referring to a jar inverted 
over the pneumatic trough.] 

Binoxide of nitrogen is a perfectly colourless and 
transparent gas, like those wTe are already acquainted with. 
Here is ajar of it, for example, which has been already 
collected, and in which we shall be able to see some 
of its properties. It possesses a specific gravity only 
slightly greater than that of air, very slightly indeed, it 
being 1*04. It is slightly soluble in water, wrater absorbing 
about 5 per cent, of this gas ; but still we can collect it 
over water without any material loss ; that is, in fact, the 
mode in which this gas is generally collected. One of its 
most distinguishing characteristics is its strong affinity for 
a further amount of oxygen; it is, indeed, a chemical com¬ 
pound in a very unstable position, and it has a great desire 
for a further quantity of the element oxygen. If we pass 
some of this gas up into a jar containing oxygen, we shall 
find that it will at once produce those ruddy fumes that we 
had formed here, owing to the transformation of the 
binoxide into the next two compounds below it on the 
diagram—hyponitrous acid and nitrous acid. Here, for 
instance, is a jar half filled with oxygen, [the jar of 
binoxide of nitrogen was discharged into the jar of oxygen 
standing in the pneumatic trough.] You see where it comes 
in contact with the oxygen, these dense red fumes are pro¬ 
duced, and you will notice after a very short time, that 
there is a considerable absorption of the red compound in 
the interior of the jar. You see how the water is rising 
in the interior of the jar taking the place of the gas which 
it absorbs. These two compounds, hyponitrous acid and 
nitrous acid, which vrere produced by the addition of the 
oxygen to the binoxide of nitrogen, are both of them very 
soluble in water, and are, therefore, very rapidly removed 
from the remaining oxygen present in the jar. 

Binoxide of nitrogen presents a rather remarkable 
character in regard to combustibles. It is difficult to say 
whether it is a supporter of combustion or not. It is not 
inflammable, at all events; we can affirm that of it posi¬ 
tively ; and if we plunge a taper into this gas, you see the 
light is immediately extinguished, so that we should be 
rather inclined to conclude from that experiment that 
binoxide of nitrogen does not support combustion; and 
perhaps we should be quite right in that conclusion. 
The fact is, that unless the burning substance we place in 
the binoxide has sufficient heat in it to decompose the gas, 
transforming it into its elements, oxygen and nitrogen, 
the combustion is not supported. If, however, the com¬ 
bustible can decompose the gas, it will continue to burn 
in the mixture of nitrogen and oxygen which is formed. 
Phosphorus, for instance, is a substance of this kind. 
If we put a fragment of phosphorus into this jar of 
binoxide of nitrogen, if it is only just ignited the tem¬ 
perature of the phosphorus is not enough to decompose 
the gas ; but if actively in combustion it continues to 
burn in the gas with very considerable brilliancy, especially 
after the phosphorus vapourises, and thus comes into 
extensive contact with the binoxide. But it is not in 
the binoxide itself that the phosphorus burns, because 
if we introduce it in only a languidly ignited state, 
it is extinguished. Another substance which is capable 
of burning in this gas is the bisulphide of carbon, 
which we have already used in a former experiment. 
Here is our jar of binoxide of nitrogen; here is 
our bisulphide of carbon. We will pour a little 
bisulphide of carbon into the jar and agitate it a little, 
so that the vapour may mix pretty wrell with the gas. 
[A light was applied to the mouth of the jar, and 
a slight explosion, accompanied with a bright flash, 
took place.] This substance, you see, undergoes very 
brilliant combustion in the binoxide. The temperature of 
its combustion is sufficient to decompose the gas, and then 
the vapour of the bisulphide burns in the mixture, which 
contains an equal quantity of oxygen and nitrogen, and 
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is, therefore, much richer in oxygen than atmospheric air. 
The bright light contains also a large amount of what 
have been called the “ chemical rays,” and therefore it 
has been used in photography. It enables you—in the 
dark, I was going to say—at all events, without sunlight, 
to take photographic pictures. 

Now, the remaining compound of nitrogen with oxygen 
—namely, the protoxide—is obtained by a still further 
reduction of nitric acid, by which we remove a further 
quantity of its oxygen. This protoxide is a compound in 
itself unimportant, but it is rather singular in its effects. 
It is remarkable for its peculiar effect upon animals, and 
on this account it is called “ laughing gas.” If I could 
exhibit some of its effects before you, I should then con¬ 
sider myself justified in speaking longer about it; but as 
we cannot very well do that, I think we had better pass it 
by simply with the remark that it resembles the binoxide 
with regard to combustibles. Some substances will not 
burn in it. Sulphur, for instance, is at once extinguished ; 
therefore we can say of all these gases that they do not 
support combustion when the oxygen is in combination ; 
but if they are decomposed by the heat of the combustible, 
the products of their decomposition, nitrogen and oxygen, 
do exert a supporting effect upon combustion. 

We now come to the compounds of nitrogen with 
hydrogen, — namely, ammonium and ammonia, — the 
respective compositions of which are represented here on 
the diagram:— 

Compounds of Nitrogen with Hydrogen. 

Ammonia, or ammoniacal gas . N H3 
Ammonium . . . . N H4 

These substances can neither of them be formed by direct 
combination with their elements. It requires indirect 
means in order to bring about these combinations. Both 
of these bodies are produced by the gradual decay or 
putrefaction of organic substances. Ammonia uniting with 
acids, or even with water, give rise to ammonium. But 
this ammonium is a somewhat hypothetical body. We 
have never as yet been able to get it in a free state. 
It is contained in chloride of ammonium, which is 
obtained by neutralising hydrochloric acid by ammonia. 
Chloride of ammonium contains one equivalent of 
ammonium united with one equivalent of chlorine. We 
might go a little farther than that, and form a kind of 
alloy, or amalgam, with this hypothetical substance, 
ammonium, by making it combine with mercury. Such 
an amalgam is produced when we act upon a solution of 
chloride of ammonium in water by an amalgam of sodium 
and mercury. The two metals, potassium and sodium, are 
capable of extracting the chlorine and leaving the ammo¬ 
nium disengaged from the chlorine. But the ammonium 
does not appear in a free state. It combines, upon the 
moment of its liberation, with mercury, and forms a kind 
of pasty amalgam, which reminds us of the amalgams 
formed by dissolving tin, zinc, lead, and other metals, in 
mercury. Here we have some amalgam formed with 
sodium and mercury, and I will pour some of it into 
this vessel [a shallow white dish], which contains a solu¬ 
tion of chloride of ammonium. Now, you see this mass 
which I poured into that was not very large, but it is 
growing very considerably- It has nearly filled the lower 
part of the dish, and it has now changed its character. It 
is so light that it is floating upon the surface of the 
liquid here; and you see it forms a kind of butter¬ 
like mass which is capable of being moulded into any 
form, and taking a very high polish. Here we have some 
of this body forming in a tall jar, and you may there 
see it grow more clearly than in this basin. You see from 
that comparatively small portion of material what an 
immense mass of this butteraceous substance we have 
produced. 

The other body, ammonia, is readily produced from 
chloride of ammonium, which we obtain from the destruc¬ 
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tive distillation of animal and vegetable substances. Gas 
liquor, obtained in the manufacture of coal gas, and bone 
liquor, furnish us with a great bulk of the ammonia contained 
in this chloride of ammonium. If we mix chloride of ammo¬ 
nium with quick lime or, better, with hydrate of lime— 
slaked !ime—we remove from it the chlorine, and also 
one equivalent of the hydrogen which it contains, and we 
have then evolved, in the form of gas, ammonia or ammo¬ 
niacal gas as it has been called with greater propriety. 
Here is some of it coming off ; we will collect it at once, 
into this vessel containing water where it will be absorbed, 
and we shall obtain a solution of it. We have some of 
this gas already collected here in these jars ; here is a jar 
of it, so that from this we can ascertain sufficient of its 
properties for our present purposes. It possesses a specific 
weight much less than that of the atmosphere ; it is, 
bulk for bulk, about half the weight of atmospheric air, its 
specific gravity being about *539. It cannot be respired in 
its concentrated form ; if diluted with air and then respired 
it has rather exhilarating and pleasant effects than other¬ 
wise. It is the volatile gaseous matter which comes out 
of those Preston salts bottles which are pretty generally 
known, and which are found to be sometimes refreshing. 
Under these circumstances it is of course highly diluted 
with air. Ammonia is slightly inflammable, but you saw 
that it was necessary, in the experiment where we burnt 
ammonia in the previous part of the Lecture, first to heat 
it above its igniting point in order to have a continuous 
combustion. It is one of those gases which can be 
rendered liquid by pressure. It is a highly alkaline sub¬ 
stance, and this is at once rendered evident if we dissolve 
some of it in a reddened solution of litmus. Here, for 
instance, is a solution of reddened litmus in water, by 
means of which we will absorb this jar of ammoniacal gas. 
[The mouth of the jar containing the ammonia was placed 
in the reddened solution, and upon the removal of the 
stopper beneath the surface of the liquid the water rushed 
up and filled the jar.] You see how rapidly it is absorbed 
by water and how the red colour of the litmus solution, 
which we employed for the purpose of showing that 
ammonia is alkaline, was transformed into blue when the 
liquid came into contact with the gas. Water in this way 
is capable of absorbing no less than 780 times its volume 
of this gas. 

We must now rapidly pass on to commence, at all events, 
the history of another element, namely, Carbon, which 
exists in three forms in nature ; namely in the form of 
diamond with which we are all acquainted ; of graphite, 
which we know in those lead pencils used for marking 
upon paper ; and in the form of charcoal as it is obtained 
by heating animal and vegetable substances to redness. 
These substances are all of them essentially the same 
element, and they produce on their combustion precisely 
the same compound. We will endeavour to burn three 
specimens of these substances, namely, diamond, graphite, 
and charcoal, and ascertain whether the substance 
produced is really the same in each case, and by that 
means establish the identity of the three substances. We 
will first endeavour to burn a diamond. This small piece 
of diamond is embedded in plaster of Paris in order to 
hold it conveniently. In order to burn it it is necessary 
to heat it to a very high temperature, and as its igniting 
point is very high, I shall require to light it in a jet of 
hydrogen in contact with oxygen. You see we have here 
a jar of oxygen, and when we have ignited the diamond 
to a sufficient temperature, we will plunge it into this jar, 
and then I hope it will continue its combustion. It will 
certainly do so unless we have not heated it sufficiently; 
but the experiment is rather difficult, unless we take a 
large diamond, and then, it becomes rather a costly 
experiment. [The diamond was ignited by means of the 
oxy-hydrogen blow-pipe.] There, our diamond has got 
up to a white heat. XThe diamond was then introduced 
into the jar of gas.] There is our diamond, burning 
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as a bright point in the jar of oxygen, and when it has 
burned a little longer so as to give us an appreciable 
quantity of carbonic acid—for it burns very slowly—we 
will test whether we have really produced carbonic acid 
by this combustion of the diamond. Now, we will take, 
in the same way, a piece of graphite ; in fact, a piece of 
a Mordan’s pencil, and burn it in another similar jar of 
oxygen. In the meantime we will make sure that this is 
the jar in which the diamond was burned. Now, I think 
we shall not find so much difficulty with our graphite in 
getting it up to the proper temperature. You see that 
burns more readily than the diamond does ; we have not 
to heat it to so high a temperature, and now it is in¬ 
troduced into the oxygen combustion goes on much more 
rapidly. The combustion will be very much sooner 
extinguished, although we have a quantity of graphite, 
five or six times the weight we had of the diamond. 
Sufficient carbonic acid has now been produced to 
make its presence manifest. Finally, we will take a 
piece of charcoal, which will not require to be heated 
much. [A piece of charcoal was burned in a jar of 
oxygen.] You see what a wonderful effect cohesion 
has upon this chemical process. There we had such 
difficulty in igniting our hard and compact diamond ; we 
had less difficulty in igniting our graphite, which was 
less dense than the diamond ; and, finally, we had no 
difficulty in igniting the charcoal. Now, let us see 
whether we have precisely the same product produced in 
all these instances. Here is some lime-water which we 
shall find to be a most delicate test for carbonic acid, and 
I will pour a little of it into each of these jars. [A 
quantity of lime-water was poured into the three jars in 
which the diamond, graphite, and charcoal had been 
burned.] There, you see, we have produced a quantity 
of chalk ; we have formed carbonic acid from the com¬ 
bustion of that diamond ; the carbonic acid has united with 
the lime, forming the carbonate of lime or chalk. Here 
is the result of the combustion of the graphite which is 
identically the same ; and in the jar in which the charcoal 
was burned we have also carbonate of lime precipitated, 
showing the production of carbonic acid in that jar ; so 
that here we have precisely the same result in all three 
cases. 

NOTICES OF BOOKS. 

On the Composition of Oxen, Sheep, and Pigs, and of their 
Increase tohilst Fattening. By J. B. Lawes, F.R.S,, and 
Dr. J. II. Gilbert, F.R.S. 

The pamphlet which has recently appeared under this 
title sets forth the results of an extended series of analyti¬ 
cal experiments in continuation of those already commu ¬ 
nicated by the same authors to the Royal Agricultural 
Society. The object has been, in the present instance, to 
investigate the nature of the increase, and the relative 
development of the different organs or parts of fattening 
animals under various conditions of feeding. As a process 
of “ meat manufacture,” therefore, where the value of raw 
materials and the proportionate yield of saleable carcass 
have to be considered, the question directly addresses itself 
to the agriculturist, constituting, indeed, a highly impor¬ 
tant branch of the business of the farmer ; and to the 
chemist opens up a wide field for investigation in reference 
to the disposal in the animal economy of the several con¬ 
stituents of food,—to what extent they contribute directly 
to the formation of flesh,—and what proportion is neces¬ 
sarily lost in the form of offal and waste, or as products of 
inferior commercial value. 

A diligent study of the numerous Tables in the 
original treatise is requisite to place the inquirer in 
the full possession of the details of an investigation 

so laborious as that undertaken by Messrs. Lawes and 
Gilbert. The experimental results are drawn up for 
comparison, and exhibited in twenty-one tabular state¬ 
ments. In these columns the quantity and nature of 
the food consumed, with the gross increase resulting 
therefrom,—the proportion subsisting between the several 
parts of the animal,—the distinctions of offal and carcass, 
—and (in pigs) the relation of fat to lean, are conspicu¬ 
ously stated. Then, in regard to the chemical composition 
of the parts of the animal, the distinctions of fatty, nitro¬ 
genous, and mineral constituents and water, are deduced 
from means of several individuals in each class. And, 
lastly, the increase of the animal whilst fattening is 
referred, in like manner, to the several constituents of the 
food consumed. 

The main conclusions from the whole inquiry may be 
briefly enumerated as follows :— 

1. Food and Increase. 
Fattening oxen fed liberally upon good food, composed 

of a moderate proportion of “cake” or corn, some hay or 
straw chaff, with roots, or other succulent food, and, well 
managed, will, on the average, consume from mlbs. to 
i3lbs. of the dry substance of such mixed food per ioolbs. 
live-weight per week ; and should give ilb. of increase for 
i2lbs. to i3lbs. of dry substance so consumed. 

Sheep fattening, under somewhat similar circumstances, 
but with a less proportion of hay or straw, will consume 
about i5lbs. of the dry substance of the mixed foods per 
ioolbs. live-weight per week, and should yield, over 
a considerable period of time, 1 part of increase in live- 
weight for about 9 parts of the dry substance of their 
food. If the food be of good qualit}’-, oxen and sheep 
may give a maximum amount of increase for a given 
amount of total dry substance of food, even provided the 
latter contain as much as 5 parts of total non-nitrogenous 
to 1 of nitrogenous compounds. 

Pigs fed liberally upon food composed chiefly of corn, 
will consume from 261bs. to 3olbs. per ioolbs. live*weight 
per week of the dry substance of such food. They should 
yield 1 part of increase in live-weight for 4 to 5 parts of 
the dry substance of the food. They may give a maximum 
amount of increase for a given amount of dry substance of 
such food, if it contain as much as 5 or even 6 parts of 
total non-nitrogenous to 1 of nitrogenous compounds. 

Taking into consideration the cost of the foods and the 
higher value of the manure from those which are rich 
in nitrogen, it is frequently the most profitable for the 
farmer to employ,—even up to the end of the feeding 
process,—a higher proportion of nitrogenous constituents 
in his stock-foods than is necessary to yield the maximum 
proportion of increase in live-weight for a given amount 
of dry substance of food. 

11. Proportion of Parts. 
In proportion to their weight, sheep yield rather more 

internal loose fat than oxen, and pigs very much less than 
either. 

As oxen, sheep, and pigs mature and fatten, the internal 
organs (offal parts) increase in actual weight, but thev 
diminish in proportion to the weight of the animal. 

Well-bred and moderately-fattened oxen should yield 
about 60 per cent, carcass in fasted live-weight, and sheep 
in similar condition a like amount. Excessively fat oxen 
may yield from 65 to 70 per cent, carcass. 

When the fattening food of oxen, sheep, and pigs 
contains less than about 5 parts of non-nitrogenous to 1 of 
nitrogenous compounds, the proportion of gross increase 
for a given amount of dry substance of the food will not 
increase with the increased proportion of nitrogenous 
compounds; the proportion of carcass to the live-weight 
will probably be somewhat less, and the carcasses them¬ 
selves will be somewhat more bony and fleshy, and less fat 

hi. Chemical Composition of the Animals. 
Of dry fat the entire body of a fat calf contained about 
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14^ per cent. ; of a fat ox, 30 per cent.; of a fat sheep, 
35i Per cent.; and of a moderately fat pig, 42 per cent. 

In the fattened condition, the entire bodies of calves 
and oxen will probably contain about 4 per cent, of 
mineral matter; those of lambs and sheep, under 3 per 
cent. ; and those of pigs, on an average, per cent. 

This mineral matter may generally be reckoned to 
contain nearly 40 per cent, of phosphoric acid, and about 
6 per cent, of potash. 

The mean composition of six animals analysed in a 
condition fit for the butcher shows about 3 per cent, 
mineral matter, 13 per cent, nitrogenous compounds, and 
33 per cent, fat; in all, about 49 per cent, total dry 
substance, and 51 per cent, water. 

The proportion of mineral matter in the bodies of oxen, 
sheep, and pigs rises and falls with that of the nitrogenous 
compounds. 

iv. Composition of Increase. 
The increase of liberally-fed oxen over the last six 

months of the fattening period will probably consist of 
70 to 75 per cent, total dry substance, of which 60 to 65 
parts will be fat, 7 to 8 parts nitrogenous compounds, 
and about i|- part mineral matter. 

V. Relation of Constituents in Increase to Constituents 
Consumed. 

Sheep fattening for the butcher on a good mixed diet 
will seldom carry' off more than 3 per cent, of the con¬ 
sumed mineral matter. They will probably carry off less 
than 5 per cent, of the consumed nitrogen, if the food be 
comparatively rich, and more than 5 per cent, if it be 
comparatively poor in nitrogen. They should store up 
about 10 parts of fat for every 100 parts of non-nitrogenous 
substance consumed. 

Pigs liberally fed on fattening food should store up 20 
parts, or more, of fat for every 100 parts of non -nitro¬ 
genous substance consumed. These animals were found 
to store up four or five times as much fat as was supplied 
ready formed in their food. 

If the produced fat were formed from starch, about 
parts would be required for the formation of 1 part of fat. 
In the sense here supposed, if the fat were so formed, 
about two-thirds of the dry substance of the food would 
be expired, perspired, or voided, without directly contri¬ 
buting to increase. 

The comparative values of our current fattening food¬ 
stuffs, as a source of saleable animal increase depend more 
on their amount of digestible and assimilable non-nitro¬ 
genous than on that of the nitrogenous constituents ; but, 
as a source of manure, their value will be the greater the 
higher their proportion of nitrogenous compounds. 

Such are the main points which the authors deduce as 
the result of their observations. In reviewing these, we 
are willing to allow that many of the conclusions appear 
to be fully borne out by the experimental and numerical 
data urged in their support, and are, moreover, in general 
accordance with popular opinion. The relation of parts 
in the animal, and their average rate of increase, would, 
doubtless, be considered as established on sufficient basis. 
There are some points, however, to which we should be 
disposed to take exception, partly by reason of what may 
be termed the superfluous manner of employing and stating 
the results. Thus, in Table V., in the lastcolumn, are given 
the absolute weights of the carcass and the several internal 
organs of the sheep, calculated as a mean of 249 indivi¬ 
duals ; yet to furnish this mean, or average, 5 sheep in the 
lean (store) condition are included with 45 others exces¬ 
sively fat; and we find, in consequence, that the item 
“caul fat,” which is shown to vary in the sheep from 
2|lbs. to nearly iolbs., according to the condition of the 
animal at the time of slaughter, is brought out, never¬ 
theless, and made to give a general mean in the last 
column. The expediency' of taking so many' as 100 sheep 
to furnish an average for the “moderately fattened” is, 
we think, a little questionable. 

Chemical Notices. 

In reference to the chemical composition of the animal 
bodies, in their entirety and as separate parts, it is to be 
regretted that no particulars are afforded explanatory of 
the analytical methods employed and of the general system 
of operating. We are not informed whether, for instance, 
the whole organ (and frequently no less would be satis¬ 
factory) wras consumed in an examination for mineral 
constituents; in what manner the relative proportions of 
nitrogenous and non-nitrogenous matters were estimated. 
These and other questions suggest themselves as difficul¬ 
ties in the working of chemical processes on a scale 
sufficiently extensive to ensure trustworthy results. That 
the authors are themselves fully prepared to admit the 
difficulty of an investigation such as that attempted is 
evident, among numerous references, from the paragraph 
with which we conclude this notice :— 

“The results must, indeed, be looked upon as only 
approximations, though we believe the data now supplied 
constitute the most reliable basis for estimates of this kind 
at present at command.” 

Chemical Notices from Foreign Sources. 

I. MINERAL CHEMISTRY. 

Iron and BTitride of Iron.—By passing' a galvanic 
current from a Daniell’s battery through a pure solution 
of chloride of iron TI. Kramer obtained (Chemisches Central- 
blatt, No. 18, April 24, 1861), on the kathode a thin coat¬ 
ing of metal, which easily took a bright polish. On 
increasing the strength of the current, so that hydrogen 
was freely evolved, he procured the reduced iron in a 
spongy mass so soft and porous that it could be flattened 
to a thin plate by the pressure of the thumb-nail. 

The mass reduced by Bottger’s method from a mixed 
solution of protosulphate of iron and sal ammoniac is very 
different. It is as hard as steel and as brittle as glass, and 
on examination is found to be not pure iron but nitride of 
iron. If this mass be rubbed to powder, which its brittle¬ 
ness easily permits, and then is washed until the washings 
no longer give any precipitate with a silver solution, it 
still yields when heated with soda-lime, an alkaline gas, 
which gives a white precipitate when passed into a solution 
of chloride of mercury. One gramme of the mass gave 
1 -420, and in a second experiment 1*421, of peroxide of 
iron, which makes the proportion of nitrogen contained 
1*49 per cent. The author hinks that this proof of the 
ease with which nitrogen combines with iron is confirma¬ 
tory of Fremy’s views of the chemical constitution of steel, 
and also Schafhault’s on the composition of English white 
iron. 

JL ®osal>Ie of CEiloviele of Calcinnt ami 
Carbonate of lime.—In making a solution of com¬ 
mercial chloride of calcium, Fritzsche observed (Bulletin 
de St. Petersb., tome iii. p. 285) that a small quantity of 
sandy powder remained undissolved. As long as the 
solution of the chloride was concentrated, this powder had 
a yellowish appearance, but on diluting the solution it 
became white. On searching for the cause of this change 
in appearance, the author found that the powder was 
composed of crystals of a double compound of chloride 
of calcium and carbonate of lime, and that the alteration 
in appearance was owing to a decomposition effected by 
the water. Some of the crystals placed on a glass plate 
with a little water, and examined immediately by the 
microscope, were seen at first to be perfectly transparent; 
but soon the surfaces became cloudy, and a granular 
separation was apparent. In consequence of the solution 
of the chloride of calcium they soon lost all their 
transparency, and after a time there only remained a 
skeleton of carbonate of lime of the size and shape of the 
original crystals. Some of the sandy powder separated 
very carefully from the chloride of calcium was found on 
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analysis to have the composition Ca Cl 4- zCaO C03 + 
6HO. 

II. ORGANIC CHEMISTRY. 

A Kew Acid by tlie Oxidation of Hitro-Benatine. 
—When nitro-benzine is oxidised by boiling either with a 
solution of permanganate of potash or a mixture of nitric 
acid and bichromate of potash, there is found among the 
products a peculiar acid. The oxidation is most con¬ 
veniently effected by the last-mentioned means, but care 
must be taken to have an excess of nitro-benzine. The 
new acid is soluble in hot nitro-benzine, but separates on 
cooling in small white crystals, which remain suspended 
in the solvent. This is separated by decantation, and is 
then shaken up with an excess of ammonia, which dis¬ 
solves the new acid and another, forming a deep yellow salt 
much like picric acid in appearance. The solution is 
treated with hydrochloric acid, which causes the new acid 
to deposit. It is then washed with distilled water to 
remove chloride of ammonium and also some yellow acid 
which accompanies it. So purified, it has the following 
properties :—It is colourless, has a sharp, slightly bitter 
taste, and presents itself in slender needles irregularly 
grouped together. It fuses at a temperature little above 
the ordinary, and completely volatilizes, condensing in 
well-formed brilliant needles. Almost insoluble in cold 
water, and but little soluble in boiling water, it dissolves 
freely in alcohol, ether, and nitro-benzine. It dissolves, 
also, in hot acetic acid, and crystallises out again on 
cooling. Several analyses of specimens prepared by 
different methods led the authors (MM. Cloez and Guignet, 
Bulletin de la Socie'te Chimique de Paris, No. 1, p. 3) to the 
following as the formula of the new acid:—C1SH7(N04)06, 
and induce them to regard it as a product of the oxidation 
of nitro-cinnamic acid C18H7(N04)04. In conclusion, 
they remark that they have experimented with commercial 
nitro-benzine, and the new acid may come of the oxidation 
of some foreign body in that article. 

Preparation of Aniline Steel by Arsenic Aciel. 
—We may add the following (Polytechn. Centralblalt, 1861, 
s. 493) to the account we gave of this process at p. 292, 
vol. ii. It seems that if an excess of aniline be employed 
no result is obtained until this excess has distilled over. 
If, on separating this colour afterwards, it is found to be 
contaminated with tarry matter, it is best removed by mix¬ 
ing the whole with sand, and then adding a little hot water, 
and filtering. Sometimes it happens that the dyer fails in 
using aniline red, because the fuchsine has got combined 
with ammonia. In such a case the addition of a little 
acetic or any other acid will make the bath again available. 
Gerber-Keller (Ibid. s. 398) has repeated Dr. Hofmann’s 
experiments on the action of bichloride of carbon on 
aniline (See Chemical News, vol. ii. p. 292) with exactly 
the same results. He obtained an oily or doughy mass, 
which in time changed into a hard, brittle product, accord¬ 
ing to the temperature and strength of the action. Between 
1800 and 1950 the author obtained in every experiment 
with Hofmann’s process a magnificent crimson-red dye, 
which is without doubt identical with the Fuchsine of 
MM. Verguin and Benard, Brothers. The chloride of 
carbon acts on aniline, but very slowly,—even at high 
temperatures,—while the production of azaleine‘with cer¬ 
tain easily-reducible oxygen salts takes place in a few 
hours. Dollfus-Galline confirms the foregoing, but 
remarks that the colour prepared by Hofmann’s method 
has a yellowish tone. In general, he says, the aniline reds 
made with chlorine compounds have a vermilion tint, 
while those prepared with oxygen salts have a violet. 
Gerber prepares his azaleine at a temperature which never 
exceeds 109^ C. In Hofmann’s method 200° must be 
employed, but this need be no obstacle to its technical 
application. The author thinks it probable that a purer 
red may be obtained by this than by any other process. 

Chemical News, 

May 11, 1861. 

MISCELLANEOUS. 

SACBIFICIAL METALS. 

A curious statement made in the House of Commons, a 

few days ago, induces us to offer a few remarks on what 
may be called, appropriately enough, “ the sacrificial 
function in metals.” It was stated, our readers will 
remember, that the leaden envelope with which the Arm¬ 
strong shell is surrounded, and which is absolutely neces¬ 
sary as a constituent part of that missile, might be caused 
to adhere securely, either by “a sort of mortise” or by 
the intermediation of zinc. The second expedient is that 
indeed adopted ; with what amount of success the recent 
practice of these guns in China would disclose, were the 
Government not so pertinaciously bent on holding back 
the communications which have reached them on this 
matter. 

It is a fact perfectly well known to chemists, but one 
which mechanicians have not heeded nearly so much as 
it deserves, that when two metals are retained in contact, 
and conjointly exposed to chemical influences during long 
periods of time, one metal sacrifices itself to ensure the 
other’s preservation. The history of mechanical con¬ 
struction furnishes numerous illustrations of this chemical 
fact, as will be presently seen, when we come to cite a few 
examples ; the marvel, then, is, that Sir William Arm¬ 
strong—or, rather, the laboratory branch of the War 
Department, before whose congnizance the proposition of 
zinc soldering (thus to designate it) must have come— 
could ever have sanctioned an expedient which must 
necessarily fail in the end, like every other expedient which 
violates a law of nature. The history of ships’ copper 
sheathing shall be taken as our first illustration of the 
sacrificial metallic function. Sir Humphry Davy, as is 
well known, devised a method of checking, or altogether 
obviating, the destruction of ships’ copper sheathing. He 
accomplished this by attaching to the ship’s bottom, at 
suitable intervals, slabs of the metal zinc, and which he 
called protectors. Protectors they -were, in the following 
manner :—The zinc rapidly corroded, and was lost; but, 
so long as any zinc remained for the sea-water to act upon, 
the copper remained untouched. So far as copper preserv¬ 
ation is concerned, the method adopted must be pronounced 
efficient. Practically, it failed, indeed, to secure the 
advantages described, but not for any reason that concerns 
us here. It was found that when copper no longer slowly 
dissolved, it ceased to be a poisonous metal. Barnacles 
and sea-weed attached themselves, just as they might have 
done to an uncoppered wooden bottom; and, moreover, 
owing to a galvanic action set up, the ship’s copper was 
rapidly fouled by a deposition of magnesia and lime, 
precipitated from the magnesian and calcareous soluble 
salts always present in sea-water. Failing, then, to 
achieve what was intended of it, the copper-protecting 
process of Davy ceased to be employed ; but the failure of 
it is that which alone concerns us here, as illustrating 
what wte would wish to convey by the words “sacrificial 
metal.” 

Take, as the next example, the illustration afforded by 
the setting of an iron paling-rail in a bed of lead. The 
most casual observation, as one passes along the streets of 
this city, may be made more pregnant with fact bearing 
upon this matter than the longest homily. For a time, 
varying as to length with locality, external influences, and 
—perhaps, in some degree—on the varying quality' of the 
iron and lead brought into contact, both metals remain 
sound. But, after a time, decay inevitably sets in, and, 
when once commenced, marches to the issue of final des¬ 
truction with wonderful rapidity'. The remarkable fact is, 
that both metals do not decay simultaneously ; it is the 
iron which corrodes, whilst [lead—the softer metal— 
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remains intact. Let the mechanician do what he will, this 
result cannot be prevented—a law of nature having decreed 
the sacrifice, it must and will be achieved. 

Our next illustration shall be ordinary tin plate—iron, 
coated with tin, as is well known. Well, what sort of 
destruction is set up when tin plate has been exposed for 
a long duration of time to the atmosphere ? Is the tin 
destroyed—does it tarnish even ? Never. Iron is the 
sacrificial metal here ; and, as surely as the iron is any¬ 
where exposed, it perishes, crumbles, and dissolves away, 
with destructive rapidity. The rate of destruction of iron 
totally unprotected is slow, by comparison with that which 
ensues when, owing to a flaw or disintegration of the 
covering tin envelope, atmospheric agencies come into play 
upon the underlying metal. 

But the case we most particularly wish to direct attention 
to, is the result of bringing zinc into contact with iron, and 
retaining the two metals together over long periods, as 
may be seen in the so-called galvanized iron. Under this 
latter disposition, zinc becomes the sacrificial metal. Not 
one particle of iron decays, so long as atmospheric des¬ 
tructive agents can wreak their dissolution—so to speak— 
on the protective zinc. Nor does this protection altogether 
depend on a complete covering of the iron. Flaws and 
imperfections there are, and necessarily must be, through 
which, quite down to the iron, destructive agents, always 
present in the atmosphere, must penetrate. They do not 
act upon the iron, nevertheless, so long as a sufficient ex¬ 
panse of protective zinc surface remains; and this simply 
because a fundamental law of nature forbids their doing 
so. 

Now, if our remarks be true—and we are content to 
appeal to chemical science for a verdict—what becomes of 
the efficiency claimed for the Armstrong shell-envelope, 
because of the attachment of lead by a process of zinc 
soldering ? Sound, to the eye, these projectiles may at 
first seem ; but a disruptive force will be acting upon 
them, nevertheless, from the very beginning ; and in total 
ruin and destruction this force will eventuate at last ; 
whatsoever Sir William Armstrong’s advocates may assert, 
notwithstanding—whether at Elswick or at Woolwich, 
whether in Parliament or out of it.—Mechanics’ Magazine. 

Royal institution.—The following is the arrange¬ 
ment of Lectures for the ensuing week:—Tuesday, May 
14, at 3 o’clock, Mr. John Hullah, “ On the History of 
Modern Music.” Thursday, May 16, 3 o’clock, Mr. W. 
Pengelly, “ On the Devonian Age of the World.” Friday, 
May 17, 8 o’clock, Professor J. Clerk Maxwell, “ On the 
Theory of Three Primary Colours.” Saturday May 18, 
3 o’clock, Professor Max Muller, “ On the Science of 
Language.” 

Chemical Society.—The next meeting of this 
Society will be held on May 16, when there will be a 
discourse delivered by W. H. Perkin, Esq., “ On the 
Colouring Matters obtained from Coal-tar.” 

Royal Institution of Ctreat ISritain.—At the 
General Monthly Meeting, held on Monday, May 6, 1861, 
Sir Henry Holland, Bart., M.D., F.R.S., in the Chair, 
the Hon. Lieut.-Gen. Thomas Ashburnham, C.B., Lieut.- 
Colonel W. MacGeorge, and William Reid, Esq., were 
elected Members of the Koval Institution; the Duke of 
Chartres, the Count of Paris, Stephen Goodfellow, Esq., 
M.A., and Alexander Mackintosh, Esq., were admitted 
Members of the Koyal Institution. The following Pro¬ 
fessors were re-elected :—William Thomas Brande, Esq., 
D.C.L., F.K.S., Hon. Professor of Chemistry., John 
Tyndall, Esq., F.R.S., as Professor of Natural Philosophy. 
The presents received since the last meeting were laid on 
the table, and the thanks of the Members returned for the 
same. 

To Unite .stone and Class.—M. Bru, Curator of the 
Museum at Narbonne, has discovered that silicate of potash 
possesses, in the highest degree, the property of uniting 
surfaces of stone, glass, and pottery. It is applied with a 
brush to the surfaces which it is desired to bring into con¬ 
tact, and in a few days acquires a great solidity. It appears 
that the same material can also be successfully used in 
joinery, and for all the purposes to which common glue is 
applied. This discovery, which promises to be of con¬ 
siderable importance, was announced by M. Bru to M. 
Figuier, the Editor of VAnne'e Scientijique et Industrielle, 
the volume of which work for the present year contains, 
at p. 481, a paper on the subject, and a letter fromM. Bru 
to the editor.—Builder. 

Treating’ Iron in Japan.—A literary friend sends 
me the following :—“ I have just stumbled on the follow¬ 
ing in ‘ Mandelslo’s Travels in the Indies,’ at p. 190, 
‘ They (the Japanese) have, amongst others, a particular 
invention for the melting of iron without the using of any 
fire, casting it into a tun, done about on the inside with 
about half a foot of earth, where they kept it hot with 
continual blowing, and take it out by ladelsfull to give it 
what form they please, much better and more artificially 
than the inhabitants of Libge are able to do.’ ” This 
would really seem to describe, in an imperfect manner, the 
fact that Bessemer’s discovery has been old knowledge for 
ages in the “ far Cathay,” and that, like printing and 
gunpowder, the knowledge of them has only been com¬ 
municated to, or re-discovered by, his younger brother 
Japhet. When a boy I myself recollect well a country 
blacksmith, in the North of Ireland, who used char peat as 
fuel, showing me, as a curious experiment, that, by taking 
a tolerably large flat bar of iron from the fire, when at that 
temperature above the welding heat when its angles 
liquefy and begin to scintillate and burn off, and then at 
once blowing upon the bar strongly with a pair of hand or 
house bellows, the whole mass, for a few seconds, burnt 
and flew about like a firework, doing so until the stream 
of air cooled it down too low. I had little notion what 
fruitful truths lay hid in that little exhibition. These 
notices of the “ heatings in the dark,” as Bacon calls such 
heraldings of every great discovery, may be of interest 
thus to record for some future historian of iron metallurgy, 
by whom Bessemer’s name will be undoubtedly honoured. 
—Robert Mallet. 

Rermisert India-rubber.—India-rubber has been 
known about a hundred years, and only within the last 
twenty years has it been found of much practical use. In 
the town of Beverly, Mass., for some years past, there was 
a manufacturing company than used a devulcanizing 
process, taking old rubber and making it up chiefly into 
india-rubber cloth, under a patent with which Goodyear’s 
did not interfere. And for the last four years they have 
been working the raw rubber by a process of vulcanization 
without the use of heat. The rubber is put into a solution 
of chloride of sulphur and sulphuret of carbon, and the 
change is effected in its properties in a few minutes. This 
process is called “ hermising,” to distinguish it from vulcan¬ 
izing. The patent is Mr. Parmalee’s. The hermised rubber 
possesses substantially the same properties as the vulcan¬ 
ized. It has the advantage, however, of being made of a 
lighter colour, and therefore of receiving quite brilliant 
tints. The lighter colour arises from the fact of rubber 
being less exposed to the atmosphere during the process, 
which exposure in the ordinary process turns the product 
almost black ; and to make it lighter, zinc white or some 
other kind of white material is required to be added. 
India-rubber springs are passing out of use; it being 
found that the jolting of the vehicle causes the india- 
rubber at last to lose its elasticity. Vulcanized rubber 
subjected to the action of steam for the space of about 
three hours becomes perfectly brittle. 
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Tlie Jew Zealand Iron Sand.—The following 
correspondence on this subject has taken place in the 
columns of the Engineer:—Mr. Mushet writes: “Sir,— 
Having received from Captain Morshead, for the purpose 
of converting into steel, about three tons of the Taranaki 
metalliferous sand, nothing surprised me more than the 
almost perfect purity of this sand ; of which 98*25 per cent 
was strongly attracted by the magnet, and 1*75 per cent, 
only of quartz sand remained unacted upon. The analysis 
of this ore by Messrs. Johnson and Matthey showed the 
ore to be composed of:— 

Oxide of iron ...... 88*45 
Titanic acid ...... 11*43 
LOSS ....... *12 

100*00 

Recently I have received from a party not interested in the 
matter, a fair sample of the Taranaki titanium sand, and 
which I find is composed as under :— 

Magnetic iserine sand .... 33*60 
Non-magnetic ilmenite sand . . . 61*27 
Sea sand ....... 5*13 

100*00 

And according to the analyses given of magnetic iserine 
and non-magnetic ilmenite, the Taranaki sand as it lies on 
the shore is composed as under :— 

Oxides of iron . ..... 61*14 
Titanic oxide ...... 29*73 
Sand . ..5* j 3 

100*00 

And the yield from the ore in metallic iron will only 
amount to about 49 per cent. From another source, much 
nearer home, I have been supplied with a similar titani- 
ferous sand of precisely similar quality ; so that I infer 
that Captain Morshead has been misled as to the purity 
and richness in iron of the Taranaki sand, which, as 
supplied to me, appears to have been separated by a mag¬ 
net from the non-magnetie bulk of the deposit. Or are 
there two deposits cf titaniferous sand at Taranaki, one 
pure and the other impure ? Perhaps Captain Morshead 
will be kind enough to explain. It will make a most 
essential difference in the success of the smelting opera¬ 
tions which maybe undertaken, whether the ore employed 
be the pure magnetic iserine or the mixed ore consisting 
chiefly of non-magnetic ilmenite.” In reply to this, 
Captain Morshead writes as follows: — “ Sir,—I can 
have no hesitation in affording to Mr. Mushet, through 
your columns, the explanation he seeks in his letter 
of the 20th March, and published by you on March 22. 
The sand I forwarded to him was, if anything, below 
a fair average sample, as could be vouched, if neces¬ 
sary, by four or five ‘ parties,’ to use the words of 
Mr. Mushet, ‘ not interested in the matter.’ There are 
not two deposits at Taranaki, one pure and the other im¬ 
pure, as suggested by Mr. Mushet. The whole is pure. 
I did not separate the three tons I gave Mr. Mushet (which 
■were a portion of about ten tons sent over to me) from any 
other sand by a magnet. The suggestion of picking up 
such a quantity by such a process is a simple absurdity. 
If anyone will take the trouble to compare Mr. Mushet’s 
present letter with those formerly written by him on the 
same subject, he will readily discover that Mr. Mushet, 
having failed to attain some end proposed by himself at 
the beginning of our acquaintance, is now seeking to 
destroy the effects of his former letters, and injure a pro¬ 
ject he can no longer control. For the present, I am con¬ 
tent to rest upon the analysis of the material made (not for 
me, or at my request) by Messrs. Johnson and Matthey, 
corroborated as it is by the certificate contained in Mr. 
Mushet’s last letter, of ‘the almost perfect purity of the 
sand,’ from which, I am glad to inform him, that a steel, 

far surpassing any made by him, has been manufactured 
by other parties, and which will shortly be introduced, in 
large quantities, into the market.” 

Vapour from Water.—Take a glass bottle of very 
clear glass and well cleaned with sulphuric acid, and after¬ 
wards with clean warm water, then place the bottle on a 
stand or block of wood, and let the rays of a strong light 
through a lens fall in the bottle, so that the focus of the 
lens is about in the middle or near the side of the bottle 
where you want to observe the vapours ; when this is done 
pour a little hot water in the bottle and close it with a loose 
stopper, then the vapours can be seen very distinctly with 
a common magnifying glass or microscope with a long 
focus placed in an angle of about 150 deg. to 170 deg. with 
the rays of the light. Should condensation take place 011 
the sides of the bottle a little shaking will take it away. 
If the experiment is made in a warm room, and the bottle 
well cleaned, as before described, condensation will not 
be any annoyance. Then raise the bottle so that the rays 
of the light fall over the surface of the water, and, by 
careful watching, the vapours can be seen rising from the 
surface of the water, and also disappearing on the surface 
of the water. I have seen them to rise from the water, 
and falling back again, and floating a short time on the 
surface, then disappear, as a drop of water will do some¬ 
times. Here the vapours are in a restless state, but if the 
water is poured out of the bottle and placed on the stand 
again then the vapours will come more to rest. I believe 
that any person, after observing this, will come to the con¬ 
clusion that they are water, therefore they cannot be formed 
in the body of water. If all vapours have disappeared by 
lowering the temperature above the surface of water a 
great quantity of vapours are produced in the bottle 
(miniature fog). This can be done by blowing cold air, or 
introducing a cold body or a few drops of cold water.— 
F. Hoffmann, in the Engineer. 
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%* In publishing letters from our Correspondents we do not thereby 
adopt the views of the writers. Our intention to give both sides of a 
question will frequently oblige us to publish opinions with which we 
do not agree. 

*** All Editorial Communications are to be addressed to Mr. Crookes, 
and Advertisements and Business Communications to the Publishers, 
Griffin, Bohn & Co., at the Office, 10, Stationers’ Hall Court, 
London, E.C. 

Vol. II. of the Chemical News, containing a copious Index, is now 
ready, price 12s., by post, 12s. 8d., handsomely bound in cloth, gold 
lettered. The cases for binding may he obtained at our Office, price 
is. 6d. Subscribers may have their copies bound for 2s. if sent to 
our Office, or, if accompanied by a cloth case, for 6d. A few copies of 
Vol. I. can still be had, price 10s. 6d., by post 11s. 2d. Vol. III. com¬ 
menced on January 5, 1861, and will be complete in 26 numbers. 

Metallic.—We do not know where it is to be procured. An 
advertisement in our columns would at once bring you the desired 
information. 

Arseniuretted Hydrogen.—J. 0.—You call prepare this gas by forming 
an alloy.of 32*1 parts by w7eight of zinc and 37 6 parts metallic arsenic; 
upon acting on this with hydrochloric acid, pure arseniuretted hydro¬ 
gen is evolved, and may beTollected over water. The most scrupulous 
care must be taken that not the smallest quantity be inhaled as it is a 
deadly poison. 

Pink Manganese Salts.—Enquirer.—The pink colour of the salts of 
manganese is generally due to the presence of a higher oxide; some¬ 
times, however, a trace of cobalt is present which causes the colour. 
The addition of a bitter sulphurous acid at once destroys the colour, if 
due to a higher oxide of manganese, whilst it is without action on the 
colour produced by cobalt solution. 

Chrome-Green.—W. B.—An account of this colour was given in the 
First Volume of the Chemical News, p. 94. 



THE CHEMICAL NEWS. 
Vol. III. No. 76.—May i8, 1861. 

SCIENTIFIC AND ANALYTICAL 

CHEMISTRY. 

On the Colour-tests for Strychnia and the Diagnosis 
of the Alkaloids,* by William A. Guy, M.B. Cantab., 
Fellow of the College, and Professor of Forensic 
Medicine, King’s College, London. 

The observations which I am about to make on the 
colour-tests for strychnia formed part of the three 
Croonian Lectures on Tabular Analysis, given at the 
College of Physicians at the end of February and 
beginning of March of this year. In those Lectures, one 
form of tabular analysis was illustrated by a table of the 
alkaloids, and as the construction of the table grew out 
of a series of experiments on strychnia, and especially on 
the colour-tests for that important poison, it was neces¬ 
sary to enter into some details respecting those tests. 
The questions which I proposed to myself for solution 
were the following:— 

1. The best form and mode of application of the 
colour-tests. 

2. Of the colour-tests,which is to be preferred? 
3. Are the colour-tests, or is the selected test open to 

any serious objection ? 
4. Is it possible, by means of the colour tests, or by 

any simple modification of them, to distinguish the 
alkaloids from each other ? 

Before I proceed to discuss these questions, I must 
premise that most of the specimens of strychnia and of 
the other alkaloids on which I experimented were 
supplied to me by the Messrs. Morson. The majority of 
them were presented to me by them as specimens of 
approved purity; the remainder were procured from 
them from time to time. For a few specimens I was 
indebted to my colleague, Professor Bentley. Several of 
the alkaloids in Mr. Morson’s series are crystals of large 
size and great beauty, and the remainder are evidently 
of the best quality; of some of the more important 
alkaloids, such as strychnia, brucia, and aconitina, I have 
more than one specimen. When the results which I 
obtained did not happen to agree with the descriptions 
of approved authorities, I made experiments with other 
specimens, and endeavoured to ascertain the reason of 
the discrepancy. I may add, that the results stated in 
these papers are based upon several hundreds of experi¬ 
ments carefully performed, and the reactions noted down 
at the time. In order to guard against any possible 
misapprehension, it may be well to state that the term 
“ colour-tests ” is used throughout these communications 
in the sense of tests producing a series, or succession, of 
colours; and that it is further restricted to the chemical 
colour-tests as distinguished from the galvanic colour- 
test. 

1 Substance of part of the Croonian Lectures for 1861, delivered at the 
Royal College of Physicians ; from the Pharmaceutical Journal. 

1. T'orni ami Mode of Application of the 

Colour-tests.—The chemical colour-tests for strychnia 
consist in the peculiar reactions of the alkaloid with 
sulphuric acid, plus one or other of the following sub¬ 
stances :—The bichromate of potash and the ferricyanide 
of potassium, and the peroxides of manganese and lead. 
To these may be added, as less generally recognised, the 
chromate of potash and chromic acid ; and it may be 
well to state that the chromates of soda and ammonia 
yield characteristic reactions. 

To the four recognised colour-tests (the bichromate of 
potash, the ferricyanide of potassium, the peroxide of 
manganese, and the peroxide of lead) I propose to add 
the permanganate of potash. 

In order fully to appreciate the action of these tests, 
it should be borne in mind :— 

1. That sulphuric acid, of the strength and degree of 
purity commonly met with in the shops, when added to, 
and mixed with ordinary specimens of strychnia, does 
not produce in them any change of colour. 

2. That the acid does not occasion any change of 
colour in the peroxide of manganese or the peroxide of 
lead. 

3. That the acid, when mixed with a fragment of the 
bichromate of potash, produces a yellow solution, which 
passes gradually to a yellow-brown and clear orange. 

4. That the acid, when mixed with a fragment of the 
ferricyanide of potassium, gives a lemon-yellow solution, 
becoming tinged with blue after long exposure. 

5. That the permanganate of potash, treated in the 
same way, yields with the acid a light green solution, 
deepening in tint by degrees ; then assuming a pink tint 
at the margin; then, after longer exposure, becoming 
brown at the centre and lilac at the circumference; and, 
finally, after still longer exposure, presenting a rich 
scarlet at the centre and a brown at the circumference. 

Now, as the succession of colours produced when 
strychnia, sulphuric acid, and either of the five sub¬ 
stances just specified are brought into contact, are 
entirely different from those occasioned by the action of 
sulphuric action on the five substances in question, and 
as, moreover, the strychnia, colours develope themselves 
very speedily, there is no valid objection to the use of 
these substances as tests. The yellow tint of the acid 
solution of the bichromate of potash, the lemon-yellow 
tint of the acid solution of the ferricyanide of potas¬ 
sium, and the light green tint of the acid solution 
of the permanganate of potash, offer no impediment to 
the development of the characteristic strychnia colours, 
and cannot possibly be confounded with them. The 
same observation applies equally to the mixture of sul¬ 
phuric acid with the solutions of these salts. When 
solutions of the strength of ten grains to the ounce of 
distilled water are added to equal quantities of strong 
sulphuric acid, the bichromate of potash yields an orange 
coloured mixture, the ferricyanide of potassium a lemon- 
yellow, and the permanganate of potash a red-brown. 
The tints vary with the quantity of the acid and of the 
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solutions, and they undergo some change on long expo¬ 
sure ; but it may he safely alleged that the colours thus 
produced do not interfere with the production of the 
characteristic strychnia colours, and that they cannot 
possibly be confounded with them. But as for medico¬ 
legal purposes, it is well to avoid all objections, how¬ 
ever captious, the peroxide of manganese, or the peroxide 
of lead, may claim to be preferred if, on further examina- 

on, they should be found to possess other properties 
ntitling them to a preference. 

Having shown that strychnia when treated with 
sulphuric acid undergoes no change of colour, and that 
the several tests (the peroxide of lead, the peroxide of 
manganese, the bichromate of potash, the ferricyanide 
of potassium, and the permanganate of potash) undergo 
either no change of colour, or such changes only as do 
not admit of being confounded with the strychnia colours, 
I proceed to consider in succession,—i. The best way of 
applying the colour-tests; 2. The best order in which 
to use the re-agents; and, 3. The best form in which to 
apply the colour-developing tests. 

1. The colour-tests are best shown on slabs of glass 
coated with white arsenical enamel by the process tech' 
nically called “ flashing.”2 3 But the lids of porcelain 
crucibles, or white plates, or fragments of any white 
ware, will answer the purpose very well, If the enamelled 
glass is used, the tests should be applied to the glass 
surface. In using the tests scrupulous cleanliness should 
be observed, and the sulphuric acid and colour-developing 
tests, if in solution, are best applied by the drop-bottle, 
as more delicate, and more secure from any soil than the 
common glass rod. For mixing the several substances 
together, a glass spatula is to be preferred to a glass rod. 

2. The order in which the sulphuric acid and the 
colour-developing tests should be applied is easily deter¬ 
mined by one or two simple considerations. Good and 
characteristic results may be obtained by mixing the 
sulphuric acid with the colour-developing tests, and then 
adding a crystal of strychnia. When so mixed with 
small quantities of the peroxides of manganese and lead, 
the acid solution has a neutral tint, which in no way 
interferes with the full development of the strychnia 
colours; and even the acid mixtures of the other colour- 
developing tests are not open to any fallacy if the alkaloid 
is brought into contact with them as soon as they are 
made, and before the colours first produced are deepened 
or changed by exposure to the air. But the method of 
procedure which begins with dissolving the alkaloid in 
the acid and then applying the colour-developing tests 
is to be preferred, inasmuch as the absence of colour in 
the acid solution is some advantage in itself, as giving 
full effect to the strychnia colours, while it has the 
still greater advantage of distinguishing strychnia from 
several alkaloids (poisonous and non-poisonous), which 
yield colours with the acid without the addition of the 
colour-developing substances. 

3. The best form in which to apply the colour tests 
for strychnia is a subject of considerable practical 
importance, and it is one upon which there is at present 
no distinct agreement among chemists. Some authorities 
prescribe the application of the colour-developing sub¬ 
stances in the solid form, some in solution, and some who 
prefer the state of solution use strong solutions, while 
others employ weak ones. The balance of authority is 
certainly in favour of applying the colour-developing 

21 have been in the habit of using this enamelled glass for colour- 
tests for several years. Oblong slabs of the kind described ill the 
text may be obtained at Powell’s Glass Works, Whitefriars. 

tests in the solid form, and my own experience is favour¬ 
able to this mode of application. It is also commended 
by the obvious consideration that solution in water is 
favourable to a rapid development of the changing 
colours which constitute the test, such quick change of 
colour being among the most serious objections to the 
colour tests. At any rate, it must be admitted to be of 
the first importance to secure as slow a change of colour 
as possible, in order to give time for the observation of 
the colours actually produced. 

The superiority of the solid form to the solution is 
easily shown by a comparative experiment. If we take 
two minute fragments of bichromate of potash of equal 
size, place them on a slab of white enamelled glass or 
porcelain, add to one of the fragments a drop of distilled 
water, and dissolve it in the water, and leave the other 
untouched; then place on the slab two equal drops of 
the same solution of strychnia in sulphuric acid, we shall 
find that on bringing the fragment of bichromate of 
potash into contact with the acid solution of strychnia, 
its colour changes from yellow to blue, and when stirred 
into the liquid with a glass rod or glass spatula yields a 
rich blue solution, which retains this colour long enough 
for easy and complete identification, and then gradually 
assumes the other tints to be presently described, retaining 
the final tint for hours or days. While, on the other 
hand, the solution of the bichromate of potash, when 
brought into contact with the acid solution of strychnia, 
yields a blue colour at the point of contact, which colour 
quickly disappears on mixing the two liquids with each 
other. When, therefore, -we make use of the colour- 
developing tests in substance, we obtain highly charac¬ 
teristic and lasting colours, but 'when we use them in 
solution one evanescent colour only. It is true that if to 
the mixture of the acid solution of strychnia with the 
watery solution of bichromate of potash we add a drop 
or two of strong sulphuric acid we obtain a blue liquid, 
which undergoes the characteristic changes of colour; 
but the important fact remains that, other things being 
equal, solution in water greatly impairs the delicacy of 
the colour tests. If in this comparative experiment we 
substitute for the bichromate of potash the other soluble 
colour-developing substances—the ferricyanide of potas¬ 
sium and the permanganate of potash—we obtain the 
same results. 

The injurious effect of dilution with water upon the 
colour tests is differently shown in the following com¬ 
parative experiment:—I placed on a porcelain slab four 
equal drops of the same solution of strychnia in strong 
sulphuric acid. To two of the four drops I added a 
drop of distilled water, and then to all the drops, diluted 
and undiluted, equal minute fragments of the bichromate 
of potash. The undiluted drops gave highly charac¬ 
teristic results—the usual succession of rich strychnia 
colours; while the diluted spots gave no indication of 
the presence of strychnia, but merely a yellow solution. 
The same comparative experiment gave the same results 
with the ferricyanide of potassium, the permanganate of 
potash, and the peroxides of manganese and lead. The 
ferricyanide gave a lemon-yellow, and the permanganate 
of potash a pink, solution; while the peroxides of 
manganese and lead imparted a neutral tint. In multi¬ 
plying this class of experiments I have now and then 
obtained a characteristic reaction, and occasionally an 
evanescent streak of blue; but these were exceptional 
cases. 

The strength of the solution of strychnia in sulphuric 
acid used in both these series of experiments was one 
grain in 200 drops; and as the same pipette was used in 
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preparing the solution and in the experiments, each drop 
contained the two-hundredth of a grain of strychnia. 

Now, these experiments, though they cannot be taken 
to prove that the dilution with water of the acid solution 
of the alkaloid, or the application of the colour-developing 
substance in solution, must be fatal to the success of the 
colour tests, whatever the quantity of the alkaloid or of 
the acid, they do certainly demonstrate the great 
advantage attending the use of the colour-developing 
substances in the solid state. The experiments, it will 
he observed, are strictly logical and comparative. The 
distilled water added to the acid solution of the alkaloid, 
or to the colour-developing substance, was the only 
element of variation in the two series of experiments. 

That the indistinct, or wholly negative, results obtained 
when distilled water is added are not due to mere dilution, 
or increase in the quantity of liquid present, is shown 
by the following experiment:—I placed five equal drops 
of the same solution of strychnia in sulphuric acid 
(i-aooth grain in the drop) on each of three porcelain 
slabs. I made no addition to the first drop, but added 
to the second drop one drop of strong sulphuric acid; 
to the third, two drops; to the fourth, three drops; and 
to the fifth, four drops. I then added to each spot on 
the first slab an equal fragment of bichromate of potash; 
to each spot on the second slab, an equal fragment of 
peroxide of manganese; and to each spot on the third 
slab, an equal fragment of the permanganate of potash. 
The reactions were perfect and characteristic in each 
case, the colours differing only in depth of tint, but not 
in proportion to the degree of dilution. The peroxide 
of manganese was remarkable for the duration of the 
colours, and the permanganate of potash for their 
brilliancy. 

Having now, as I believe, shown the superiority of 
the colour-developing tests in substance to the same tests 
in solution, and demonstrated the disadvantage of 
introducing into the colour tests the element of dilution 
with water, I shall reserve for another communication 
the question of the effect of the quantity of the colour- 
developing substances on the success of the colour tests, 
as well as the answer to the three remaining questions. 

(To be continued.) 

Farther Remarks on the Supposed New Metalloid, 
by William Crookes. 

Assuming that further researches on this subject will 
confirm the correctness of the opinion which I expressed 
in a former paper,1 and that the body there introduced 
to the notice of chemists will prove to be a new member 
of the large and increasing family of elementary bodies, 
I have thought it best to give in the present article a few 
additional observations which I have since made, and 
also to propose for it the provisional name of Thallium, 
from the Greek 6a\\6s, or Latin thallus, a budding twig, 
—a word which is frequently employed to express the 
beautiful green tint of young vegetation; and which I 
have chosen as the green line which it communicates to 
the spectrum recals with peculiar vividness the fresh 
colour of vegetation at the present time. 

I have not succeeded in finding this body in any 
selenium or tellurium ores which I have examined; but 
two or three specimens of native sulphur, especially 
some from Lipari, have yielded it, the latter in such 

1 On the Existence of a New Element, probably of the Sulphur 
Group. By William Crookes. Chemical News, Vol. iii, p. 193, and 
Philosophical Magazine, for April, 1861. 

abundance that if the mineralogical specimen which I 
examined is a fair sample of what this sulphur is like on 
the large scale, it could easily be employed as a source 
of thallium in quantity. I have also found small traces 
of it in some crude sulphur sublimed from Spanish 
pyrites, for which I am indebted to the kindness of Mr. 
Thornthwaite. 

The plan which I have found most effectual for 
separating thallium from the associated bodies is the 
following:— 

Finely powder the ore (selenium deposit or native 
sulphur, &c.) and mix it with its own wreight of dried 
carbonate of soda and half its weight of nitrate of 
potash; mix thoroughly, and project in small quantities 
at a time into a red-hot earthen crucible. When it has 
all been added, keep at a red heat until it fuses quietly 
to a liquid, when pour it out on to an iron plate. When 
cool, powder it and exhaust with boiling water until all 
the s oluble portions are extracted. Filter, and add to 
the filtrate excess of NIT40 and NH4S; boil and filter. 
The precipitated sulphides are now to be boiled in a 
solution of one part commercial IvCy to eight of wTater, 
until no more dissolves. Collect the residue on a filter, 
and wash well. Dissolve this residue, insoluble in KCy, 
in hot N04C1; dilute with water and filter if necessary. 

Add NH40 in excess, then NH4O.G and boil. Filter, 
and add HS. Boil for some time, keeping the solution 
alkaline with NH40 and smelling of HS. A dark 
brown precipitate will be produced, which gradually 
settles to a heavy black powder. Filter this off, and wash 
it well. 

A portion of this, so minute as to be almost imper¬ 
ceptible to the naked eye, introduced into the blue gas- 
flame of -the spectrum apparatus gives rise to a green 
line of extraordinary purity and intensity, a piece the 
size of a small pin’s head being most dazzling, and quite 
equal to the yellow line of sodium in brilliancy. From 
the purity of this spectral appearance, I am inclined to 
think that the precipitate is thallium itself, uncombined 
with other bodies, and reduced by the HS from the state 
of oxide. This, however, is only conjecture. The 
quantity of the precipitate which I now have is far too 
small to settle the point by direct experiment. I am at 
present endeavouring to find a source of thallium which 
will yield it in quantity, and if, as I hope to be, success¬ 
ful, I propose giving further particulars at a future time. 

PHYSICAL SCIENCE. 

Early Researches on the Spectra of Artificial Lightt 

We print below a most important paper connected 
with the above subject. We cannot, of course, give the 
coloured diagrams with which it was originally illus¬ 
trated; but we can assure our readers that, after making 
allowance for the imperfect state of chromolithography 
sixteen years ago, the diagrams of the spectra given by 
Professor Miller are more accurate in several respects 
than the coloured spectra figured in recent numbers of 
the scientific periodicals. 

In corroboration of this we need only refer to the 
drawing of the calcium spectrum as given by Professor 
Miller. In it is prominently given the dark blue or 
indigo line, which has not been noticed by Bunsen and 
Kirchhoff, and the omission of which from their coloured 
representations gave rise, a few months ago, to the 
announcement of the existence of a new metal of the 
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calcium group.1 In the description of the calcium 
spectrum given below it will likewise be seen that Pro¬ 
fessor Miller states that there is a bright streak in the 
indigo. 

Experiments and Observations on some Cases of Lines 
in the Prismatic Spectrum Produced by the Passage 
of Light through Coloured Vapours and Gases, and 
from Certain Coloured Flames, by W. A. Miller, 

31.D., F.P.S., Professor of Chemistry in King's 
College, London.2 * * * 

The inquiry into the cause of the dark lines in the 
solar spectrum is one involved in so much difficulty and 
obscurity, and the interest which attaches to its solution, 
in connection with some of the most refined questions 
relating to the nature of light is so great, that I trust I 
shall be pardoned for bringing forward some additional 
facts bearing upon the subject, however little I may 
have to say in explanation of them. These facts may, 
however, at a future period, assist us in arriving at some 
general conclusion. 

In examining the prismatic spectrum of light that 
had been transmitted through the deep red vapours of 
the nitrous acid (N04), Sir D. Brewster made the 
remarkable discovery, that the absorption of the rays by 
this medium differs from that of coloured liquids and 
solids in general, in the production of a multitude of 
lines crossing the spectrum in the same direction as those 
observed by Fraunhofer; these lines being broadest, 
darkest, and most abundant towards the more refrangible 
extremity of the spectrum. He found them to occur 
equally, whether solar or artificial light were employed. 
Shortly after, Professor Miller, of Cambridge, and the 
late Professor Daniell, of King’s College, extended this 
inquiry to other coloured vapours,—viz., to chlorine, 
iodine, bromine, euchlorine, and indigo. Between the 
spectra of iodine and bromine they discovered a very 
exact parallelism, the coloured image in each case being 
crossed through a great portion of its extent by numerous 
equidistant lines, corresponding both in number and 
position in the two substanceg, 

This remarkable similarity of action upon light, 
between bodies whose chemical properties are in many 
respects so closely allied, induced me, as the subject 
appeared to have been completely laid aside by the 
philosophers to whom these observations are due, to 
examine a variety of other coloured compounds. I wTas 
in hopes of discovering amongst other bodies, and parti¬ 
cularly amongst confounds of similar nature and pro¬ 
perties, a correspondence, if not in the colorific position, 
at least in the general arrangement of the lines (if any 
were produced), which are rendered visible by a pris¬ 
matic analysis of the light that has been transmitted 
through the different coloured media. This hope, how¬ 
ever, I have not been able to realise to any considerable 
extent. But though the results obtained are many of 
them negative, as the cases in which no lines occur are 
much more numerous than those in which they are 
produced, I have met with some facts which I believe 
are not generally known, and which may, therefore, 
possess sufficient interest to warrant my submitting them 
to the consideration of men of science. The mere 
enumeration of the substances in which I have failed to 

1 Vide Chemical News, Vol. iii. pp. n6 and 129. 

2 Read (June 21, 1845) at the Meeting of the British Association held 
at Cambridge, and communicated by the Author to the London, Edin¬ 
burgh, and Dublin Philosophical Magazine and Journal of Science, for 
August, 1845. 

t Chemical News, 
\ May 18, 1861. 

discover them may, besides saving others some fruitless 
labour, be of some value. 

My observations may be referred principally to two 
heads,—those wffiich relate to the effect of coloured gases 
and vapours upon transmitted light, and those which 
arise from experiments on the spectra produced by 
flames of different colours. 

Before detailing the mode in wffiich the following 
experiments wrere conducted, I will briefly state the 
principal results which I have obtained from the first 
series. 

1. In no case wffiere colourless gases are employed 
have I detected any additional lines. Fourteen different 
substances were employed, varying in density from 
that of hydrogen, 0*0691, to that of ether, 2*586, and 
hydriodic acid, 4*388. Of these bodies three were 
simple, viz., oxygen, hydrogen, and nitrogen, and eleven 
were compounds, varying greatly in their mode of con¬ 
densation, as in binoxide of nitrogen, where the elements 
unite without condensation; protoxide of nitrogen, 
where three volumes of the gases become two ; and 
ammonia, in wffiich two volumes are condensed into one; 
iu chemical properties they differed not less widely. 
Five of these gases were acid, the carbonic, liydrosul- 
phuric, hydrochloric, hydriodic, and sulphurous acid. 
One ammonia is alkaline, one cyanogen is usually con¬ 
sidered an organic radical, one a compound of such a 
radical, as ether; the remaining one, chloride of sulphur, 
possesses properties referable to none of these heads. 

2. The mere presence of colour is no indication of 
the existence of lines. Vapours which the eye cannot 
distinguish from each other will be found in one case, as 
with bromine, to give numerous lines ; in another, as the 
chloride of tungsten, to give none at all. 

3. The probable position of the lines cannot be inferred 
from the colour of the gas. With the green perchloride 
of manganese the lines are most abundant in the green, 
whilst with the red vapours of nitrous acid they increase 
in number and density as w7e advance towards the blue 
end of the spectrum. 

4. Simple bodies, as well as compounds, may produce 
lines ; and tw*o simple bodies wffiich singly do not produce 
them may in their compounds occasion them abundantly. 
Neither oxygen, nitrogen, nor chlorine, when uncom¬ 
bined, occasions lines; but some of the oxides, both of 
nitrogen and of chlorine, exhibit the phenomena in a 
most striking manner. There are, however, oxides, both 
of nitrogen and of chlorine, which do not occasion the 
appearance of lines. 

5. We find, also, that lines may exist in the vapour of 
simple substances, as in iodine, which disappear in their 
compounds. This is exemplified in the hydriodic acid, a 
combination of equal volumes of gaseous iodine and 
hydrogen, united without condensation. 

6. Sometimes the same lines are produced by different 
degrees of oxidation of the same substances, a remark¬ 
able instance of which is furnished in the oxides of 
chlorine. Here chemical considerations of interest may 
assist in explaining the cause. 

7. The lines are increased in number and density by 
increasing the depth of the coloured stratum through 
which the light is transmitted, or by any cause wffiich 
increases the intensity of the colour, proving that more 
lines exist than our instruments or eyes are capable of 
discerning when the vapour is dilute. This is especially- 
exemplified with iodine and bromine. 

8. These lines occur both wffih polarised and non¬ 
polarised light. There is little doubt, although I have 
not yet made the experiment, that the lines thus produced, 

Early Researches on the Spectra of Artificial Light. 



Chemical News ) 
May 18, 1861. f 

as with the ordinary solar lines, indicate an absence of 
chemical influence, as well as of the luminiferous portion 
of the ray. 

In all the experiments on transmitted light, the 
luminous source employed wras, unless otherwise speci¬ 
fied, the diffused light of day. The different spectra 
represented in Plate II. were obtained by receiving the 
rays upon a prism of Munich flint glass, mounted upon 
Fraunhofer’s plan and adjusted to an achromatic telescope, 
placed at 20 feet from a vertical slit in a brass plate, 
one-fortieth of an inch in wfldth and about 4 inches long. 
Half of this slit admitted diffused daylight in its ordinary 
state, the other half of the aperture was covered by the 
tube or other vessel containing the gas or coloured 
vapour. The two spectra were thus placed in juxta¬ 
position, and the lines of Fraunhofer could, in most 
cases, be traced across the vapour spectrum, furnishing 
exact points of comparison between the two. 

By increasing the depth of the coloured stratum, wre 
increase the strength and number of the lines visible; 
new and fainter lines being rendered discernible by 
rendering the colour of the gas more intense. A smaller 
quantity of some bodies is capable of rendering these 
lines visible than is required to produce the same effect 
with others; e.g., a quantity of iodine vapour, just 
sufficient to give a violet tinge to the air in the tube, 
renders the lines distinctly perceptible, whilst with a 
tube of bromine, the vapour of which is as full a red as 
that of nitrous acid, the lines, though visible, are very 
indistinctly defined. I have, therefore, in experimenting 
on permanent gases and vapours of liquids volatile at 
ordinary temperatures, been careful not to decide on the 
absence of lines unless the light had been transmitted 
through a body of vapour at least 9 inches deep. It is 
possible that in one or two instances of substances which 
require high temperatures for their volatilization, the 
employment of a stratum of greater depth might have 
revealed spectral lines, as, with the exception of sulphur, 
the experiments wrere, on account of the difficulty of 
uniformly healing larger vessels, performed in tubes 
three-fourths of an inch internal diameter. These 
exceptions, however, if they exist, will, I believe, be 
very few, as in no case, by using thicker strata, have I 
found lines, when in such tubes all indications of their 
existence were wanting. The vessels I have found 
convenient in operating on the larger quantities of gases 
are rectangular boxes of colourless plate-glass, usually 
cemented with marine glue. 

In connexion with the effect of varying the depth of 
the coloured stratum, I may mention, that if we increase 
the intensity of the colour—e.g., with nitrous acid by 
the application of heat, the lines throughout the whole 
spectrum become much darker, and, where they are few 
in number, more sharply defined; but where they are 
numerous, they increase to such an extent as altogether 
to arrest the passage of the light, and the space from F 
to G, which in Fig. 4 represents several well-marked 
groups, becomes one continuous band of shadow. On 
allowing the tube to cool, the lines in this part resume 
their former distinctness. Analogous phenomena are 
observed in the case of iodine. This vapour acts prin¬ 
cipally on the green portions of the spectrum, and if the 
vapour be at all dense, the orange and yellow spaces 
appear crossed by the equidistant lines (Plate II. Fig. 2) 
which characterise this vapour ; and they gradually are 
lost in the green, which seems blotted out by a uniform 
shadow. As the tube is allowed to cool, and the mass of 
vapour becomes rarer and its hue fainter and fainter, the 
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lines are seen by degrees extending into the green, and 
at length the wdiole shaded portion is filled with them. 
They do not disappear in this part until those in the 
orange and yellow are gone, and until the last tinge of 
violet in the tube has completely passed away. In most 
instances, where vapours, and not gases, are the subjects 
of experiment, it will be found advantageous to exhaust 
the air and seal the tube by the flame of a blow-pipe. 
The vapour of indigo and of several other bodies is thus 
experimented on without difficulty. 

I need not advert to the remarkable but now well- 
ascertained fact, that in the light of the afternoon and 
evening lines become visible which at other times are 
not readily detected, and that those of the red and 
orange portions of the spectrum, in particular, become 
much more distinctly marked ; but a singular appearance 
accidentally presented itself to me the other day. I was 
examining the spectrum of the diffused daylight towards 
the evening when a violent thunder-shower came on. 
Lines not before visible were distinctly apparent, and a 
group in the brightest part of the spectrum between I) 
and E, though nearer to the former line, became very 
evident, increasing in distinctness with the violence of 
the shower; as the rain passed awray they again faded 
and disappeared. I have had subsequent opportunities 
on several occasions of confirming the accuracy of this 
observation. 

In Fig. 1, I have represented approximatively some 
of the principal groups of lines that I have observed in 
daylight after transmission through different vapours. 
No pretensions to accuracy are made in these sketches; 
they are simply intended to convey an idea of the general 
position and grouping of the lines. 

The two first series, those of bromine and iodine, are 
produced by simple bodies; the remaining ones by 
compounds containing only two elements, it is true, but 
the arrangement of the molecules of which, it is all but 
certain, is far more complicated than such an apparent 
simplicity might warrant us in expecting. 

I11 Fig. t some of the principal solar lines are depicted 
as fixed points of comparison. 

Fig. 2 gives the general appearance of the lines 
presented by iodine. The specific gravity of this vapour 
is 8707 ; the lines in this case are more distinct in the 
orange and yellow portions, and in the green becoming 
so numerous as to obliterate it. These lines are not 
sharply defined, but shadow off into the lighter spaces 
very gradually.3 In the more refrangible part of the 
spectrum I did not discern them. 

Fig. 3. Bromine shows lines corresponding to those 
of iodine. They are less distinct, however, and can 
scarcely be discerned in the orange portions. The violet 
end of the spectrum is entirely intercepted. Specific 
gravity 5-390. 

Fig. 4. Some of the principal lines in the peroxide of 

nitrogen, N04, specific gravity 3-183, the gas is of a deep 
orange. In this gas one vol. of nitrogen and two of 
oxygen are condensed into one. 

Fig. 5 gives some of the groups exhibited by the 
peroxide of chlorine, Ch08; these are principally con¬ 
fined to the blue and indigo portions, the colour of the 
gas being a bright orange. No correspondence between 
the position of the principal groups in these two gases 
is observable. 

It appeared to me of great interest now to ascertain 

3 I am informed by Professor Miller, that with instruments of high 
m ignifying power and aecuracy of definition, these bands are seen 
distinctly to be composed of very fine lines, increasing in number and 
strength towards the central or darkest portion of the band. 
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what influence the successive steps of oxidation of the 
same body might have upon the spectrum; and two 
classes of substances presented themselves as well 
adapted to this inquiry—viz., the oxides of chlorine and 
of nitrogen. 

Thanks to (he researches of many eminent chemists, 
and especially of Millon and Pelouze in the last few 
years, we are now in possession of means for preparing 
and insulating these compounds of chlorine in a state of 
purity. Finding the lines (Fig. 5) in the gas extricated 
from chlorate of potash on the addition of sulphuric 
acid, I next prepared some pure chlorous acid from 
chlorite of lead (PbO, C103). This salt, on the addition 
of nitric acid, furnished chlorous acid (C103) in a state 
of purity. In this gas 2 vols. of chlorine and 3 vols. of 
oxygen are condensed into 3 vols., and it has a specific 
gravity of 2-64.6 ; and on proceeding with prismatic 
analysis of the transmitted light, the very same series 
of lines was produced. Chlorous acid, in very small 
quantity, is capable of tinging a very large bulk of 
water of a bright yellow colour. As the gas had so 
marked an effect on the spectrum, I was induced to try 
this solution, but failed entirely in discovering lines ; the 
liquid arrested the whole of the more refrangible rays 
entirely, no light passing beyond the mid-space between 
E and F. 

I now prepared some pure peroxide of chlorine (C1208), 
freeing it from chlorine and chlorous acid, by which it is 
always accompanied, by passing the gas through tubes 
surrounded with a mixture of ice and salt. The peroxide 
alone condenses at this temperature, and the deep led 
liquid thus obtained was allowed to fall into a tube and 
evaporate. The same series of lines were produced. In 
this gas, which has a specific gravity of 2-325, 1 Vol. of 
chlorine and 2 vols. of oxygen are condensed into the 
space of 2 vols. 

Puchlorine was next tried. The gas was disengaged 
from a mixture of hydrochloric acid and chlorate of 
potash, condensing the compound as before by a freezing 
mixture. To this compound Millon assigns the curious 
formula of Cl30i3. Here, too, I found the same series 
of lines. Millon’s theory of the composition of these 
bodies is, that the peroxide of chlorine is a compound of 
chloric and chlorous acids in single equivalents, as it is 
immediately resolved into these two acids by the action 
of alkalies; and he considers the euchlorine, or chloro- 
chloric acid, as he proposes to call it, a compound of t eq 
C103 with 2 C105, the action of acids, immediately 
resolving it into those acids in the proportions just 
mentiom d. Certainly the occurrence of similar lines in 
all three, although the condensation varies, does not 
militate against this view, but increases its probability. 

Millon’s new compound, chloro-perchloric acid, which 
results from the action of solar light on chlorous acid, I 
have not hitherto obtained in a state of sufficient purity 
to pronounce upon. 

It is remarkable that the hypochlorous acid (C1202), 
though of a bright greenish-yellow, furnishes no such 
lines. The density of this gas is 5*881,2 vols. of chlorine 
and 1 of oxygen being condensed into 1. It is an 
interesting fact, that the colourless protoxide of nitrogen, 
in which 2 vols. of nitrogen and 1 vol. of oxygen are 
condensed into 2, having a specific gravity of 1*524, has 
also no sensible effect upon the spectrum. 

In the series of oxides of nitrogen, the binoxide, N02, 
in which 1 vol. of nitrogen is united with 1 vol. of oxygen 
without condensation, also a colourless gas, has no effect 
on the spectrum. No oxide corresponding to this in the 
chlorine series is as yet known. 

Hyponitrous acid I have not isolated in sufficient purity 
to furnish trustworthy results. 

Fig. 6 represents the grouping of these lines as seen 
in daylight transmitted through the vapours of per- 
chloride of manganese, which is readily prepared by 
adding a few crystals of permanganate of potash to oil 
of vitriol in a test tube, and dropping in a fragment of 
fused chloride of sodium, a green vapour (Mn2Cl7) is 
immediately liberated, which is. however, quickly decom¬ 
posed by the moisture of the air. It will be remarked, 
that in this vapour, the colour of which is green, the 
lines are most abundant in the green part of the spectrum, 
the green tint of the gas being due principally to the 
mixture of the blue and yellow rays. 

The perjluoride of manganese, which corresponds in 
composition to the perchloride, does not yield any lines 
that I could perceive, but the moment a fragment of 
common salt is dropped into the mixture from which the 
fluoride is being disengaged, the lines of the perchloride 
make their appearance. Both the perchloride and per- 
fluoride a-e decomposed by water, and on dropping in a 
little of this fluid into the tube of perchloride, all the 
lines instantaneously disappear. The purple vapour of 
the permanganic acid, in which the number of equiva¬ 
lents of oxygen corresponds to that of chlorine and 
fluorine in these compounds, is equally inactive with the 
fluoride. 

I have examined very many other substances which 
yield vapours of different colours, but have not succeeded 
in finding any which give distinct lines besides those 
above mentioned, with the telescope which I employed. 
It was not, however, an instrument of very high power. 

Simple bodies:— 
Chlorine.—Greenish-yellow colour; specific gravity 

2*47. This is the more remarkable, as bromine and iodine 
both give them. 

Sulphur.—Yellow; specific gravity 6-654. 
Selenium.—Y ello w. 
Compounds:— 
Selenious acid.—Yellow (Se02). 
Hypochlorous acid.—Yellow ; specific gravity 2-993 

(Cla02). 
Oxychloride of chromium.—(CrC102) ; red vapours. 
Oxyclloride of tungsten.—(WC102); red vapours. 
Terchloride of tungsten.— (WC13) ; red. 
Sesquicliloride of iron.—(Fe2Clo); reddish brown. 
Perjluoride of manganese (Mn2Fl7).-—Greenish yellow. 

This is remarkable, as the perchloride gives a very distinct 
series. 

Permanganic acid (Mn207).—Purple. This is beauti¬ 
fully shown by allowing a drop of water to fall into a 
tube full of the perchloride of manganese, when all the 
lines immediately disappear. 

Indigo.—Splendid crimson vapour (C16H5N02). 
Alizarine from Madder.—Orange vapour (C3,H12Ol0). 

Both these substances require careful management in 
the sublimation, as they are readily charred, and a small 
portion is always decomposed, whatever the amount of 
care employed. 

In making experiments on coloured flames, I generally 
used an alcoholic solution of the compound on w*hich I 
was experimenting. A common cotton wick, supported 
in a small glass tube, furnished the lamp whose flame I 
wished to examine. This little lamp was placed opposite 
the fissure, in a tin box, the side of w'hich next the slit 

4 Professor Miller informs me, that by means of an instrument of 
superior quality, he has succeeded in satisfying himself that lines are 
produced by this vapour. 
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was permanently open, whilst the opposite side was 
furnished with a door, opening outwards and upwards, 
so that by a string it could be raised to admit the light 
of day, and wrould afterwards close by its own weight 
when allowed to fall back. Fraunhofer’s lines (Plate 
III., Fig. y) thus again served as points of comparison ; 
the comparison, though not rigidly accurate, being still 
very nearly so. and perfectly sufficient for my purpose. 

Fig. 8 in Plate III. exhibits the remarkable spectrum 
given by a solution of chloride of copper. Several 
intervals of absolute darkness here occur, interrupted by 
bright lines of great intensity, particulaily in the green 
and blue spaces. The general hue of the diffused light 
is a bluish-green. 

Fig. 9 represents the spectrum from the green light of 
hcracic acid, in which, besides the bright streak at D, 
five well-marked bright bands occur in the yellow and 
green, and a narrow line in the indigo. 

Fig. io is the spectrum from nitrate of strontia, the 
red and orange portions of which are particularly 
developed, and are crossed by three very strong black 
lines ; a bright line will be remarked in the blue, and 
another in the indigo. 

Fig. ii is that from an alcoholic solution of chloride 
of calcium.; besides the lines in the orange, there is a 
very brilliant yellow streak at D, and two bright bands 
in the yellow ; in addition to these is a bright streak in 
the indigo. 

Fig. 12 represents the spectrum of a flame coloured by 
chloride of barium. It is in its features intermediate 
between that of strontia and lime : the most remarkable 
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character is in a bright streak in the orange, another in 
the yellow, and one in the indigo. 

Even chloride of sodium, though the intensity of the 
light is accumulated in a bright band near D, shows a 
marked tendency to the occurrence of bands in other 
parts; a distinct, though faint light extending far into 
the indigo, when a bright streak terminates it almost 
suddenly. 

Chloride of manganese gives indications of the occur¬ 
rence of bands, though but feebly. I have also tried 
solutions of the chlorides of iron, zinc, cobalt, nickel, 
mercury, and magnesia; in all a feeble band occurs in 
the green portion, as represented in the three last 
spectra; this is probably connected with the disengage¬ 
ment of chlorine from the salts during combustion ; and 
the bichloride of mercury gives a bright streak near G 
in the indigo. 

The combustion of phosphorus in the open air gives a 
pure spectrum without lines. I tried it also in chlorine, 
but did not obtain any very clear spectrum, as the depo¬ 
sition of chloride on the jar quickly rendered it opaque. 

Another source of light was furnished by the ignition 
of different substances in the oxyhydrogen jet: the light 
thrown directly upon the prism was too intense for the 
eye to bear, 1 therefore received it on a sheet of white 
paper, and employed the diffused light so obtained. In 
the spectrum from charcoal nearly midway between I) 
and E, a very short brilliant streak was visible, and the 
same streak appeared when the flame was thrown upon 
a fragment of dried alum. 

Lime and strontia give results similar to those fur¬ 
nished by the solution of their salts when used to tinge 
the flame of alcohol, but not quite so well marked. 
Baryta melted too rapidly to furnish any satisfactory 
result. 

Zinc, iron, steel, and platinum gave brilliant spectra, 
but no lines except that at D were visible. Copper, 
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lead, and antimony melted without givinglight sufficient 
to make any satisfactory observation. 

It may be interesting to remark, in connection with 
the speculations on the absorptive action of the sun’s 
atmosphere, that if solar light be transmitted through a 
flame exhibiting well-marked black lines, these lines 
re-appear in the compound spectrum, provided the light 
of day be not too intense compared with that, of the 
coloured flame; this may be seen in the red light of the 
nitrate of strontia, and less perfectly in the green of the 
chloride of copper. It ivould, therefore, appear that 
luminous atmospheres exist in which not only certain 
rays are wanting, but which exercise a positive absorptive 
influence upon other lights,5 

It was my intention to have instituted a comparative 
series of experiments with the light obtained by ignition 
of the metals by the voltaic battery, but this point has 
already, I find, engaged the attention of my friend and 
colleague, Professor Wheatstone ; and he has made it 
the subject of an investigation, characterised by his 
usual ingenuity and accuracy. 

PROCEEDINGS OF SOCIETIES. 

SOCIETY OF APTS. 

Wednesday, April 10, 1861. 

Lord A. Churchill, M.F., in the Chair. 

At this Meeting Dr. Joseph Milligan read his Paper 
on “ Tasmania: its Character, Products, and Resources,” 
many points of which are worthy of more than a cursory 
notice. We need not go into the historical and geogra¬ 
phical portions of the Paper, as most of our readers are 
probably aware that Tasmania, alias Van Diemen’s Land, 
was first discovered on December 18, 1642, by Abel Jansen 
Tasman, and was occupied as a British settlement in the 
autumn of 1803. Nor does the convict question come 
exactly within our province so we pass it over, and will 
quote Dr. Milligan’s own words on the matters of the 
Trade and Population of the Colony. 

“ As the prosperity, wealth, and importance of a new 
country may be said to depend entirely upon population 
operating on its natural resources and capabilities, I shall 
briefly state its progress in Tasmania. 

“In the year 1810 the number of inhabitants was J32r 
99 

1820 
99 99 99 5400 

99 1830 99 99 99 No return. 

99 1840 99 99 99 46,057 

99 1851 99 99 9 9 69,187 
On Dec. 3T. 1859 99 99 99 86,451 

“ And allowing the recent rate of increment down to the 
present year (1861) the number would be now nearly 
90,000. 

“ So general was the exodus of the working population 
during the gold digging period of excitement, that the 
emigration from Tasmania in 1851-2 and ’3 amounted 
together to 35,077 ; and it is shown by statistical returns 
that upon these three years there is a balance against the 
colony of emigration over immigration of more than 10,000 
adult individuals, who were poorly replaced by the arrival 
of families amongst whom were 6oco women and children. 
An abstraction of so large a proportion from the adult 
labouring classes in the colony inflicted a considerable 
check, and told for some time very distinctly on the results 
of its productive industry. For instance, the breadth of 

5 This paragraph (the italics of which are our own) shows that Pro¬ 
fessor Miller has anticipated, by nearly sixteen years, the remarkable 
discovery, ascribed to Kiichhoff, of the opacity of certain coloured 
flames to light of their own colour.—Ed. C. N. 

Society of Arts. 
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land in wheat crop in 1851 was 66,236, acres whereas in 1853 
it amounted only to 44,123, and in 1854 to 42,920 acres; a 
state of depression from which it. had so far recovered in 
1859 as ^0 have attained in that year to 60,314 acres. 

“ Wool, which in the early times of the colony was per¬ 
mitted, it is said, to rot in heaps on the premises of the 
settlers, and which from its coarse and low character at 
the time scarcely deserved a better fate, has been so highly 
improved in later times, and increased in quantity so im¬ 
mensely, as to have long occupied the place of the prin¬ 
cipal export and mainstay of the colony. This important 
end has been attained through repeated and long-con¬ 
tinued crosses with the sheep (both ewes and rams), se¬ 
lected from the finest merinos and Saxon flocks in Europe 
by enterprising colonists, and by the agents of the Van 
Diemen's Land Company, the purity and excellence of 
whose live stock of every description long maintained a 
high character, and fetched the highest prices. The 
capabi’ities and suitability of Tasmania for the production 
of wool of the finest fibre and highest value for the pur¬ 
poses of the manufacturer is well known. The high prices 
commanded in the English maiket by wool from the 
flocks of Messrs. Kermode, Smith, Maclanachan, &c., 
practically attest the fact. Its character was acknowledged 
to be of the highest order at the London Exhibition of 
1851, and at Paris in 1855. The capacity of the island 
for maintaining a much larger number of sheep than are 
at present depastured there can scarcely be doubted. 
Eor a long time sheep-owners in Tasmania cultivated 
fineness and softness of fibre exclusively, and the result 
was a delicate animal and comparatively light carcase, 
but a change took place with the rise in the value of 
animal food, and for many years past it has been the aim 
of flock-owners to combine length of staple with fineness 
of fibre to the utmost extent which they can command, a 
course by which they obtain a much heavier fleece, and a 
larger and probably hardier animal. With this view the 
highly improved merinos have been crossed with the 
Leicester, New Leicester, and South Down breeds, &c., 
and in many instances with great success. From the 
statistical tabhs published by Governments are extracted 
the following return of sheep depastured in the colony, and 
of the value of wool exported therefrom in the years men¬ 
tioned. In 1823 wool was exported to the extent of about 
1000 bales. In the year 

No. of sheep. Value of wool. 

*839 898,590 £194,647 
1844 1,145,089 176,269 
1849 1,712,291 202,334 
1854 1,831,308 325G84 
1859 1,697,199 467,968 

There appears to have been a falling off in the number of 
sheep in the colony since 1854, but on closely examining 
tire returns I find the weight of wool exported in 1854 
stated to have been 4,419,276 lbs., while in 1859 it was 
6,107,903, and as there is a nearly corresponding difference 
in the value, it may be concluded that small sheep of short 
wool and light fleece, had been replaced to some extent 
with sheep of larger frame and longer and heavier wool. 
Upon artificial pastures, along the north and north-west 
coast, where the climate is humid as well as warm, the 
Leicesters attain a size and weight little short of the prize 
animals exhibited at cattle shows in England, but they are 
not calculated to thrive on the comparatively thin natural 
pasturage. The Cheviots have been introduc'd, and as 
might have been expected, are found to thrive prodigiously 
and to increase rapidly, but it is a questionable proceeding 
which would replace the merino crossed with Leicester 
blood, yielding a fleece of fine wool of rather long staple, 
for a breed which, however hardy, is remarkable for the 
vulgarity of quality in the wool throughout its fleece, and 
which scarcely bears a fleece heavier than that of the 
animal it supersedes.. 

“ The amount of increase realised from breeding flocks 
in Tasmania is dependent to a great extent upon the condi¬ 
tion (as to flesh) and health of the ew-es, upon the nature 
of the pastures as to the abundance of grass, or the reverse, 
and upon the nature of the weather at that critical season. 
On good, well sheltered pastures, with ewes in fair condi¬ 
tion, I have often seen upwards of 100 per cent, saved ; if at 
any time the yield falls much below 80 per cent, there is 
ground for suspecting some mismanagement; if it falls 
below 40 per cent, gross defects of management must have 
existed. One of the most ordinary causes of failure of 
increase in sheep husbandry is the very prevalent custom 
of over working the grazing, so as to produce an unnatural 
delicacy of constitution in the stock. 

“ Sheep farming, from the earliest times of the Australian 
settlements as the resort of free colonists, has been regarded 
as the most profitable mode of investing capital. In flocks 
where there is a fair proportion of breeding ewres of withers, 
and other dry sh^ep, the clip of wool is considered to be 
more than sufficient to defray all charges of management 
and the value of the annual increase becomes the net 
measure of profit accruing. There have occured some 
singular vicissitudes in the value of sheep in the Australian 
colonies. In 1809, prices were very high, in consequence 
of a large exportation for two or three years to the new 
colony of Port Philip, but in 1843 sheep were selling at 
2s. 6d. per head in that settlement, and at the same time 
fetching very low prices in Tasmania. The boiling-down 
process was discovered, and immediately prices assumed 
a comparatively high figure, and small capitalists who had 
purchased extensively at the previous extremely low rates, 
found themselves suddenly converted into men of large 
fortune. Many Tasmanian setters became at that period 
large proprietors of sheep in Yictoria, and were propor¬ 
tionately enriched.” 

Next, as to whale-oil, the Lecturer said :— 
“The first notice which I have met with of export of 

oil from the colony is an entry of 726 tons in 1822. The 
following quotations will give an idea of the average 
annual yield of the Tasmanian whale fisheries : — 

Vessels. Tonnage. Value of Oil and 
Whalebones. 

1839 26 3146 £119,113 
1849 34 7791 37,824 

lS59 No return. 

“From which last entry it would seem that this branch 
of trade, has entirely recovered from the blo w it received 
through the loss of crews at the time of the gold diggings.” 

On the subject of corn we find the following :— 
“ Wheat has been named as one of the staple products 

of the colony. In no part of the world is it raised with 
greater facility or of more excellent quality. There is now 
exhibited at the Crystal Palace, Sydenham, a sample 
grown by Mr. Axford, of Bothwell, Tasmania, which 
weighed 7olbs. per impedal bushel. Samples sent to the 
London Exhibition of 1851, and to Paris in 1855, were 
pronounced to be of first-rate quality, and obtained 
medals. At Circular Head, and in other districts in the 
island, 50 bushels to the acre have been reaped. The. 
average return, notwithstanding, is comparatively small, 
as it is not believed to exceed 20 bushels to the acre. The 
agriculturist possesses, however, in the equability of the 
seasons and in their genial character,—in the mildness of 
winter weather and the length of the winter day—-and in 
the certainty of favourable weather during seed-time and 
harvest, more than equivalent. Besides, there are the 
best reasons for believing that much of the wheat produced 
in the colony is grown on land which, from having borne 
one crop of wheat after another for a long series of years, 
has become partially exhausted, and that 20 bushels per 
acre would be very far below the average return under a 
skilful rotation and proper system of manuring. At present 
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it is the boast of the Tasmanian farmer that ordinarily he 
applies no manure to his land. A few select farms, 
in various parts of the colony, such as ‘ Clarendon,’ 
the estate ot Mr. J. Walker, on the Derwent River, 
and some few suburban farms, such as that managed 
by Mr. Shoobridge, in the close vicinity of Hobart Town, 
form marked exceptions to this slovenly and wasteful 
want of system, and make, both in cereals and root-crops, 
the largest and heaviest returns for the liberal and 
judicious course of husbandry to which they are subjected. 
It is therefore a reflection on the farmers of Tasmania, rather 
than a disparagement to its soil or climate, to say that the 
return of wheat to the agriculturist is generally so much 
less than it ought to be. There is still another mode of 
explaining the occurrence of light crops. The best lands 
are usually the most heavily-timbered, and it has not at 
all times been convenient to the settler to select for cul¬ 
tivation the land best adapted to this object in preference 
to that which is naturally clear of trees, or nearly so. 
Hence it happens that there have been brought under 
corn tillage much land altogether unfit for the growth of 
wheat, without heavy aliment in the shape of manures, 
which it rarely or never obtains. The great advantages 
which the Tasmanian farmer enjoys in the fine weather of 
winter for out-door labours—of spring for his seed time, 
and of autumn for his harvest, as it relieves him of all 
anxiety, may well reconcile him to a comparatively light 
return, but it is not right that a deficiency arising out of 
defective farming should be attributed to the soil ; let 
the onus rest on the right shoulders. The price of 
wheat is now, and has been for some years, dependent 
less upon the domestic relation between the quantity 
produced and the number of mouths to be fed, than 
upon the demand which the market at Melbourne may 
present. Indeed the Melbourne markets, it may be said, 
do now at all terms most naturally modify, if not abso¬ 
lutely rule, the prices of provisions in the neighbouring 
colonies. At the same time it is matter for congratulation 
to Tasmania, and her wheat-producing rival, South 
Australia, that this Babel of the South does afford them a 
market for every variety of agricultural produce which they 
can raise. Wheat has been sent from Tasmania to the 
London maiket on more occasions than one, when very 
low in price within the colony, and at a period antecedent 
to the existence of a gold colony in its neighbourhood, but 
although the quality of the grain was highly appreciated, 
never with a result to encourage the belief that such specu¬ 
lations might expand into the dimensions of a regular 
trade. The freight and charges consequent on a long 
voyage, and on exposure to many casualties, have in¬ 
variably absorbed the whole margin left for profits. The 
colonial market may therefore be said to be the only out¬ 
let at present for Tasmanian wheat; but it is a market 
already making large demands, and widening from day to 
day with every addition to the digging population, and 
with every fresh advance colonisation makes in the direc¬ 
tion of those regions in Australia where tropical heats 
forbid the attempt to cultivate the cereals of temperate 
climes.” 

After a slight digression, Dr. Milligan returned to 
wheat and allied cereals, telling us that 

“ The amount of wheat exported from the colony,— 

“ In 1849, was 296,236 bushels, valued at £51,722. 
>, 1859, ,, 196,405 „ „ £92,861. 

The flour exported in 1859 was valued at £105,128. The 
Price Current of the 23rd. of January last, just received 
from the Colony, quotes the price of prime samples of 
wheat at 7s. to 7s. 3d. the bushel. The cultivation of 
wheat admits, it may be added, of almost boundless ex¬ 
tension in Tasmania, every probability being in favour of 
the opinion that the yet uncultivated portion of the 
Colony contains lands of the richest character, and that as 
these are brought under tillage a very much higher 
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average yield of wheat will be obtained, altogether 
independently of increment from improved modes of 
culture. 

“The usual return from ordinary soils, and in situa¬ 
tions adapted to the growths of this grain, may be taken 
at about 35 bushels to the acre. There is a sample of 
Tasmanian oats, exhibited at the Crystal Palace, Syden¬ 
ham, which weighed 49 lbs. per bushel—the yield having 
been 60 bushels to the acre. The value of oats exported 
in 1859 was £94,968. In the Price Current of the 23rd of 
January last, from Hobart Town, the price quoted is 3s. 
per bushel. Barley is not a favourite crop with farmers 
in Tasmania. The variety known as Cape barley is grown 
pretty generally in the autumn and winter, in order to be 
cut very early in the season as green-feed for cattle, and 
the yield is usually rather heavy. The export of barley 
is trifling. Of other agricultural products, the most 
important is the potato. This crop is chiefly cultivated 
along the estuaries of the rivers opening into Bass’s 
Straits, and at Circular Head, Table Cape, and Emu Bay, 
on the north side of the island, and along the shores of 
D’Entrecasteaux Channel, the Huon River, Brown’s 
River, and the Derwent River—near Hobart Town—on 
the southern side. The potato of Tasmania is far superior 
to that of any part of Australia or New Zealand ; it is 
quite equal in point of dryness to the best potato grown 
in England, and very much to be preferred in flavour. 
The ordinary return obtaintd in its cultivation varies 
excessively ; the diversity is due as much probably to 
varieties of tillage and treatment as to difference in the 
constitution of soils. A mean of the produce of the 
whole Colony produces five tons to the acre ; the best 
farmers do not expect more than seven or eight tons, but 
the yield in some cases is more than ten tons to the acre. 
In the Statistical Table for 1859, it is stated that 7777 
acres of land, cropped with potatoes, yielded 41,493 tons:— 

In 1849 the price of potatoes in the colony was £6 per ton. 
,, 1854 >* »> £25 to £30 ,, 
,, 1859 potatoes were sold at . . £3 and £4 ,, 

In December, i860, the last shipment from Hobart Town, 
360 tons, sold at.£8 8s. 

Potatoes were exported in 1857 to the value of £61,408. 
,, ,, *859 >> £42,906. 

“ The turnip crop is quite as hazardous in Tasmania as 
in England, but of far less critical importance to the 
farmer, live-stock being by no means so dependent on 
housing and artificial food there as they are in England 
during the winter season. Mangold-wurtzel and carrots 
are both wrell suited to many Tasmanian soils, but are not 
much grown. 

“ Hay.—English grasses are cultivated rather exten¬ 
sively for hay, and yield a fair return. As provender for 
horses it is always in demand for domestic consumption, 
and for the Melbourne market. The price in Hobart 
Town in December, i860, was £4 and £6 per ton. 

“ Butter and cheese were exported in the year 1859 to 
the value of £13,877. The dairy is rising in estimation 
among farmers as a source of profit; and the butter and 
cheese of Tasmania has acquired a high character in the 
neighbouring colonies. The last quotations at Hobart 
Town (23rd January) give for fresh butter is. 3d. to 
is. 6d., and for cheese is. 6d. to is. 9d. 

“ Live Stock.—Horses, sheep, cattle, and pigs were ex¬ 

ported from Tasmania to the value of £60,900 in 1859. 
“ The feats of Tasmanian horses on the turf early esta¬ 

blished for the colony the reputation of possessing the best 
blood and. bone in the Southern Hemisphere. The late 
Governor, Sir W. Denison, was a warm patron of the turf, 
and frequently went out with the hounds, proving himself 
as fearless as firm in the saddle. The gold of Victoria has 
now effected a transfer of much of the horseflesh of 
Tasmania to the opposite shores. 

“The breeds of cattle which have been introduced into 

Society of Arts. 



3io Society of Arts. /Chemical News, 
1 May 18, 1861. 

the colony are the Durham or short-horn, the Hereford, 
the Ayrshire, the West Highland, and the Devon. These 
have all, at one time or other, and to a greater or less ex-* 
tent, been crossed with an original coarse long-homed 
variety, betraying Indian lineage or connection, and 
derived probably from New South Wales, in the very 
earliest times of the colony. The Durham is the favourite 
breed, but it carries a frame and carcase too large for the 
natural pastures, save in exceptional localities, and it is 
too delicate in constitution; the Ayrshire maintains in the 
colony its high reputation as a milch cow ; but the Devon 
is by far the best adapted in frame, constitution, and 
kindly feeding properties, for the natural pastures of the 
island, and it is decidedly a comely animal. The kyloe, 
or West Highland breed, promises to yield a cross ex¬ 
tremely well-suited for the wild, warm, and humid feed¬ 
ing grounds to the westward. The number of horned 
cattle in the island in 1859, appears, by Government tables, 
to have been 79,950. Pigs are extensively cultivated by 
farmers of every degree. In the early times of the colony 
a few were allowed to run wild in the bush, where they 
lived chiefly on fern roots ; they have long since been ex¬ 
tirpated. The number in the colony, as per statistical 
return for 1859, was 32,008. 

“ Pruit has within a few years acquired importance, as 
an article of export from the colony. Surplus apples 
used, in bygone times, to be converted into cider, which 
was given to sheep-shearers, haymakers, and harvest¬ 
men, or sold at a moderate rate. They are now sent to 
the Melbourne market, where the demand for them is 
increasing. 

“ There are in the colony more than 100 varieties of 
apple ; many of them are of finer flavour than the original 
sorts in England, and they attain to a larger size. There 
are of pears more than 50 varieties, and amongst them are 
some of the finest quality, and some of the longest keepers. 
There are 25 sorts of plum, 12 kinds of cherry, 6 apricots, 
1 nectarine, 30 varieties of the vine, 6 kinds of the fig- 
tree, mulberry, medlars, almonds, many sorts of goose¬ 
berry, currants, raspberry, &c. Most of these fruit trees 
bear in great profusion, and the different fruits ripen more 
perfectly, and are thought to possess higher flavour than 

- the same sorts in England. Peaches and plums are still 
often allowed to fall, and go to utter waste under the trees 
in large quantities, and so also with other fruits not un- 
frequently. 

“The value of fruits and preserves exported— 
“In the year 1849, amounted to £6976.“ 

„ 1859, » £62,430. 
We have not space for the whole of Dr. Milligan’s 

observations upon the timber of Tasmania, but will 
transcribe a few particulars respecting the well known 
“blue gum” tree, which attains a height of 350 feet or 
more, and whose circumference often exceeds 100 feet. 

“ Planks of this wood were cut for the International 
Exhibitions at London in 1851, and Paris, 1855, having a 
width of 20 by 6 inches, which measured respectively 145 
nd 160 feet in length, a length which might be extended 

to 200 feet if specially required, as the trunk or bole of this 
tree often measures 220 feet and upwards to the first limb. 
There is, however, a practical difficulty in the shipment of 
such long lengths when ready, as few vessels can be found 
to stow them on board. The timber of the blue gum has 
been found nearly, if not quite, equal to oak for shipbuild¬ 
ing. Vessels of 400 to 500 tons burden and under, con¬ 
structed of it, have from time to time, during many years, 
been turned out of the ship-yards of Messrs. Degraves, 
Watson, Ross and Macgregor, &c., at Hobart Town, and 
it is the proud boast of Tasmanian ship-owners that the 
age of the colony is not yet such as to have fairly tested 
the durability of this timber. 

“ A series of carefully conducted experiments, by Mr. 
Mitchell, upon scantlings of blue gum, of the same dimen¬ 
sions as those employed by Captain Baker, in his experi- 
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ment on morung saul, and of Professor Barlow, in his 
experiments on teak, and other timbers, have established 
the following comparative results :— 

“ Specific gravity of Blue Gum . , = 1090 
Morung Saul . = 1054 
English Oak . = 969 
Teak . . . = 745 

“ Elasticity remaining perfect, the deflection and Weights 
sustained are:— 
Blue . 2625 inches deflection and weights 776 lbs. 
English Oak 1590 ,, ,, ,, 150 
Morung Saul 1175 ,, „ ,, 450 
Teak . . 1151 >> >> » 3°° »» 

“ The breaking weights of each in pounds were :—Blue 
Gum, 13,330; Morung Saul, 1192; English Oak, 637; Teak, 
938. The value of direct cohesion on a square-inch of 
timber is :—Blue Gum, 93,408 ; Ash, 17,337; Teak, 15,550; 
English Oak, 10,853. These results exhibit a superiority 
in favour of blue gum so overwhelming as to distance all 
competition. It only remains to secure for the important 
practical purposes of ship-building, &c., &c., timber 
equally wrell seasoned as the samples operated upon by 
Mr. Mitchell, to realise in its actual employment and use 
the full advantage of the high qualities it is found to 
possess. Were shippers of this timber bound by legal 
enactment in the colony to prove in each case that the 
timber has been cut and seasoned in the scantling for five 
years, it would, probably, be sufficient to protect the trade 
from the imposition of inferior sample, and the character 
of the timber from doubts and aspersions as to its 
superior value. Looking at the paramount superiority of 
this timber in the qualities most valuable for ship-building 
purposes, it may fairly be questioned whether full justice 
is done to its merits by the position (Class A 1, for 9 years) 
assigned by Lloyd’s to ships built of it. 

“ The enormous demand which has of late years arisen 
in England and other countries for railway sleepers of 
wood has suggested to Tasmanian colonists the advisability 
of proposing the employment of the blue gum of the 
colony, on account of its hardness, strength, and durability, 
and they urge that, as sleepers of blue gum can be supplied 
at 5s. or 5s. 6d. each, which would last more than double 
the time of the pine sleepers now in use, which cost 
3s. 6d., a vast saving of outlay in money and labour, 
would, by its adoption, be effected to the railway com¬ 
panies, &c. Several shipments of sleepers of the blue 
gum have recently been forwarded to London, in order to 
their being put upon their trial. It would be but fair to 
the future character of the blue gum, that the extent of 
seasoning to which these sleepers have been subjected 
previous to shipment should be made known, so that if 
oversight or negligence has led to the export of green 
wood, any injury which the reputation of the timber might 
thus sustain may be obviated, and the recurrence of so 
objectionable a practice prevented. The blue gum has 
been used for telegraph poles, and found to answer well. 
The swamp gum, the stringy bark, the iron bark, &c., 
will be found scarcely, if at all, inferior in any useful 
quality to the blue gum when properly seasoned. The 
blue gum and other varieties of Eucalyptus abound to 
such an extent along the sea-board of Tasmania as to 
enable the colonists to sav that these timbers can be 
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supplied for an indefinite period of time in any quantity 
the mechanic world may require. 

“ There are many varieties of trees in the forests of Tas¬ 
mania, which yield woods for house-building fittings, im¬ 
plements, &c. ; and there are others of great excellence 
and beauty for furniture, and for purposes of the cabinet¬ 
maker. Some fine samples were sent to the London 
Exhibition of 1851, and to Paris in 1855, and there are 
now on view, at the Crystal Palace, Sydenham, a few 
superb specimens of the myrtle-wood Fagus Cuninghami, 
and the musk-wood, Eurybia argophylla—the Black-wood, 
Acacia melanoxylon, and Huon pine, Dacrydium Frank linii, 
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&c. Wherever seen, these ornamental timbers have been 
much and justly admired for their rich and harmonious 
tints and beautiful venation, and need only to become 
more extensively known in order to come into large 
demand in this market. The source of supply, I may 
add, is, to all practical intents, inexhaustible.” 

Building-stones of various kinds,—coal, anthracite, 
clay, ironstone, red haematite, and galena are all abundant 
in the island, while gold has been obtained from the 
detritus of various slate rocks, and serpentine, asbestos, 
and oxides of manganese have also been found in many 
places. 

However reluctantly, we must now conclude this brief 
review with a few paragraphs selected from the discussion 
which followed the reading of the paper. 

Mr. John Youl observed, in the course of his speech, 
that he had been travelling among the myrtle trees of 
which the slab upon the table was a specimen, about 
eighty days previously. They were very beautiful and 
entire ; impenetrable forests extended for distances of fifty 
miles. The mountain-lakes of Tasmania formed perhaps 
the most extraordinary natural feature,—many of them 
were at an elevation of 3000 feet above the level of the sea, 
and some were of a depth of 75 fathoms. 

Mr. Eugene Rimmel asked Dr. Milligan for some in¬ 
formation concerning various odoriferous plants. 

Dr. Milligan said that the Acacia, sassafras and 
musk-wood, were found in great abundance, but that the 
Elixir buccifolia was not so common. 

After various other speeches, a vote of thanks to Dr. 
Milligan was proposed and passed. 

The Secretary has received the following letter since the 
meeting :— 

“ Products and Resources of Tasmania. 
“ Sin,—I was unexpectedly prevented from attending 

the meeting on the 10th inst., or I should have given 
verbally the few observations upon Dr. Milligan’s paper 
with which I now trouble you. 

“ It may perhaps appear somewhat ungrateful to ask for 
further information, after the rather lengthy paper referred 
to, but Dr. Milligan may possibly be able to add a few 
points to, and thereby increase the value of, his very 
instructive communication. 

“ In the first place, we might reasonably hope for a few 
more particulars relating to the food-products of Tasmania, 
both as regards their local preparation and consumption, 
and also the articles which are now, or may be hereafter, 
exported for this country. 

“Tasmanian wheat I quite believe to be of superior 
quality, as a general rule, to that consumed in Britain, 
whether of home or Russian growth; in 1857, a small 
sample of the grain was placed in my hands, which gave 
on analysis the following results :— 

Water .... • • 13-450 
Ash .... • • 2*210 
Potassa • • •265 
Soda .... t • .39O 
Magnesia . . • • •233 
Lime .... • » •072 
Sesquioxide of Iron • • •024 
Sulphuric Acid • • •154 
Chlorine • • •°53 
Phosphoric Acid • • *945 
Silicic Acid.-°26 
Nitrogenous matter, Gluten, Albumine, &c. 15*750 
Nitrogen .... 2-500 
Carbonous matter (and loss) 68*590 
Pat or Oil .... 1*425 
Starch, Sugar, &c. . . 67*165 

100*000 

“ In the preceding figures the proportions of nitrogen, 
fat, phosphoric acid, and alkalies, will be readily noted, as 

being distinctly above the average; I have frequently 
heard of the superior qualities of the barley of Tasmania, 
but have never examined samples. 

“ Perhaps Dr. Milligan could furnish us with some more 
detailed particulars respecting those food-products of 
Tasmanian growth, which are, or may be found, specially 
adapted to meet the requirements of the mother country, 
and also concerning those plants it would be practicable 
and advisable to cultivate there for a similar object. It 
would be interesting to learn what edible roots, if any, 
could be profitably grown in Tasmania for British con¬ 
sumption ; even anon-edible plant yielding large quantities 
of starch of fair quality, would supply a great and very 
generally felt want ; if I am not mistaken, some rather 
considerable prizes are (or have been) offered in this country 
and in Belgium, for the discovery of a means of obtaining 
starch, suitable for manufacturing and general purposes, 
from a source not furnishing food for man. 

“Although perhaps the cost, delay, and risk, attending 
transportation, might prohibit the regular importation of 
many of the food-products of the colony which are of 
little comparative value, or are consumed in. very large 
quantities, this objection could not apply to those generally 
somewhat costly substances from which the flavours, the 
perfumes, and the colouring matters of commerce are 
extracted. 

“ I believe experiments have been made with the view of 
cultivating the vanilla plant, but I am not aware of the 
result. Then, again, if I am not mistaken, the fragrant 
Acacia Farnesia, and the Comesperma volabilis, and several 
varieties *of Eurybia, are already grown to a small extent 
in Tasmania, while it has been stated to me that the same 
country is favourable for the growth of the Garcinia 
Cochinchinensis, the Rubia tinctorium, the Panax quinque- 

folium (“ Ginseng ”) the Statice tartarica (perhaps the 
most powerful tanning agent known) and many other 
plants of equal or greater importance. 

“ What is there either to prevent Tasmania from supply¬ 
ing us with large quantities of silk, manna, millet-sugar, 
and various textile fibres ? And, as a final query, perhaps 
I may ask if any credence should be attached to the 
rumour—for it seems to be of no very definite character—• 
that truffles of a fine quality have been found in the 
northern part of the colony. 

“ Anything that tends to commence or extend the prac¬ 
tice of importing to this country the products of any of 
its colonies or foreign possessions, must be regarded as of 
no mean importance to the interests of the countries con¬ 
cerned. Three advantages attend the movement: viz. the 
supplying of home desiderata by British subjects ; the 
more rapid development of the resources of the colony 
itself; and, lastly, the check that can be had upon the 
quality of the articles imported,—in other words, upon the 
practice of adulteration, should it be found to exist. 

“ I am, &c. 
“ Wentworth L. Scott. 

“Bayswater, London, W., April 12,1861.” 

CHEMICAL SOCIETY. 

Thursday, April 18, 1861. 

Professor A. W. Hofmann, F.R.S., President, in the Chair. 

Messrs. A. E. Sanson, and II. K. Bamber were elected 
Eellows. 

Professor P. A. Abel, P.R.S., Director of the Chemical 
Establishment of the War Department, delivered a dis¬ 
course upon “ The Application of Electricity to the Explosion 
of Gunpowder.” The Lecturer commenced by giving a 
short historical account of the experiments instituted in 
this and foreign countries, for the purpose of firing mines 
and cannon by electric agency, and referred to particular 
methods of operation adopted by Colonel Verdu, in Spain, 
and by M. Savare in Paris, and to very extensive opera- 



312 Chemical Society. ( Chemical News, 
l May 18, 1861. 

tions carried on by a system organised by M. du Moncel, 
at the port of Cherbourg, by MM. Dussaud and Rabattu, 
in 1854. The Austrian system of employing frictional 
electricity, and results of great magnitude obtained with 
it, were also briefly referred to. 

In reviewing the several methods proposed in our own 
country for effecting this purpose, the Lecturer described 
the construction of Statham’s fuze, and of the “ galvanic 
fuze,” which has for many years been employed in 
firing guns at proof. The latter consisted of a quill 
tube, filled with compressed meal powder adapted to 
a wooden head, in which were arranged two small copper 
tubes with a fine iron wire connecting them, and 
surrounded with gunpowder. When, therefore, a galvanic 
current of sufficient pow'er was made to traverse the 
thin wire, it became heated to redness and fired the 
loose powder and the composition in the quill-tube, which 
being inserted in the “vent” or touch-hole of the gun, 
ensured the ignition of the whole charge. Among the 
inconveniences arising from the application of electricity 
derived from the voltaic battery, were, firstly, the necessity 
for employing tivo lengths of Avire to complete the circuit, 
the tedious and difficult operation (in soldiers’ hands) of 
charging the batteries with acid, and the inconvenience 
and risk of accident attending the transport of the 
necessary agents. 

An extensive series of experiments had been instituted 
at Woolwich and Chatham, since 1855, by desire of the 
Secretary of State for War, by Professor Wheatstone and 
Mr. Abel, for the purpose of ascertaining the relative 
merits of different forms of electricity applied to the 
explosion of gunpowder. 

The great improvements made in the construction of 
the induction-coil apparatus by M. Ruhmkorff rendered 
it desirable that experiments should be instituted, with 
small battery»power, to obtain the effects of electricity of 
high tension ; and the results were considered so satis¬ 
factory, that Mr. Abel pointed to this form of apparatus, 
as possessing decided advantages for firing a great number 
of fuzes simultaneously; in all cases, indeed, when the 
special nature of the operation would warrant the use of 
a battery. The ignition of six charges of gunpowder in 
a series was demonstrated at the lecture, by the use of a 
powerful induction apparatus of Mr. Ladd’s construction 
with small battery-power. 

A large inagueto-electric apparatus, constructed by 
Henley, with a lever-armature, was the first instru¬ 
ment tried at Woolwich for dispensing with the 
use of the voltaic battery. With this a great number 
of experiments were made in the endeavour to ignite 
gunpowder and other compositions of a highly in¬ 
flammable nature. Little success attended these efforts 
until moistened gunpowder came eventually to be tried. 
This exploded and led to the introduction of Mr. 
Abel’s first .“Magnet-fuze.” In describing its general 
construction, the Lecturer called attention to the invalu¬ 
able service rendered in these experiments by a particular 
form of insulated copper wires manufactured accord¬ 
ing to his instructions by the Gutta-percha Company— 
two thin wires were separately covered with a non¬ 
conducting coating, then laid side by side, and these 
twin wires further coated and bound up into one by 
an outer covering of gutta-percha. Whenever a cross 
section is made in this the two copper wires are severed, 
and the terminals brought to view. Short lengths of 
this material were advantageously applied in the fuze- 
head, and placed so that the moistened powder rested on 
the bare terminals. Several hundred of these quill fuzes 
were fired with the large lever-magnet with great certainty, 
the only failures arising from mechanical defects in their 
manufacture. As a convenient means of preparing the 
moist gunpowder in a state fit for priming the fuze, the 
ordinary fine-grained powder was saturated with a dilute 
alcoholic solution of phlpride of calcium ; on exposure tq 

the air for a day or two the spirit evaporated completely, 
and at the same time gave the deliquescent salt in the 
powder an opportunity of absorbing the necessary amount 
of moisture. The large magnet-apparatus and a supply 
of suitable fuzes, composed portion of an equipment fitted 
out during the late Chinese war for the purpose of clearing 
away the obstructions in the Peiho river. 

Since that period an extended series of experiments 
has led to important improvements in the magnet-fuze. 
The priming composition is made more sensitive by the 
employment of a mixture of phosphide and sulphide of 
copper and chlorate of potash, instead of the moistened 
gunpowder, and is now so readily ignited that single fuzes 
may be fired by the smallest magneto-electric machines, 
such as the American apparatus (a six-inch horse-shoe 
magnet and rotating armature), recently introduced for 
medical purposes. The mode of placing the priming 
material in contact with the poles by the adaptation of a 
little capsule of sheet tin; the putting together of parts 
in the general arrangement; and the simple mode of 
making the necessary metallic connexions were explained, 
and the fuze in several stages of manufacture exhibited. 

Professor Wheatstone, who has been associated with 
Mr. Abel throughout the course of these experiments, has 
contrived a very ingenious and portable form of magneto¬ 
electric instrument called by him the “ magnetic exploder.” 
This will fire a number of fuzes, either simultaneously or 
in succession, according to the arrangement of wires 
employed, on merely turning the handle of the instrument, 
and pressing the stud or key when the requisite velocity of 
the revolution of the magnet-armatures has been attained, 
and the preconcerted signal given. [Ten magnet-fuzes, 
placed in a divided circuit, were then explodedby Mr. AVheat- 
stone’s apparatus. The simplicity of the whole arrange¬ 
ment, and its complete control by the operator, became at 
once apparent.] For the purpose of establishing metallic 
communication between the magnet-fuzes and the “ ex¬ 
ploder,” one insulated wire is all-sufficient; this need be 
but of small size, and being led out from the machine, is 
inserted into one eye of the fuze head ; the other requires 
merely to be connected with the ground by a short length 
of ordinary copper wire attached to a small metallic plate 
buried in the earth close at hand. All that remains to be 
done in order to complete the earth-circuit is to connect 
the second binding screw of the “ exploder ” with the 
ground beneath, using a similar plate or, more conve¬ 
niently, a short wire passed under and dug in with a 
spade. In the event of a number of charges requiring to 
be fired simultaneously (frequently the case in engineering 
operations), the distant extremity of the main wire is 
placed in communication with a corresponding number of 
short branches of insulated wire, each leading to a mine ; 
the juncture of the main wire with the branches is effected 
by twisting the bare ends together with pliers, binding the 
joint round with fine copper wire to ensure proper 
connexion throughout, and then simply covering it with 
sheet caoutchouc or waterproof canvas, to maintain 
perfect insulation. The ground wires of the series 
of mines are, for greater certainty, collected into one, 
and secured as a single earth connexion. With ordinary 
attention bestowed upon the repair of any injuries which 
the insulated wire may accidentally sustain in the course 
of rough usage, no difficulty is experienced in direct¬ 
ing the operations at a great distance from the scene 
of the explosion. The use of ordinary uncovered wire 
supported above the ground on poles or stakes, provided 
with insulators, was referred to as another means of con¬ 
veying the magnet-current to a distance. 

The modifications rendered necessary in the general 
arrangements for the carrying out of submarine explosions 
were briefly described. The obstacles in the way of 
success were represented to be greater in this class of 
operations (especially when more than one charge has to 
be fired) on account, firstly, of the increased difficulty in 
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thoroughly insulating the conducting wire and the 
necessary connection; and, secondly, because of the 
flowing in of the water upon the bared poles immediately 
after one or two in the series were ignited, thus, by 
completing the circuit, preventing the explosion of the 
rest. The charge of powder was enclosed either in a tin 
canister or a mackintosh bag, with a fuze in the midst, 
and connection established with the insulated wire on the 
one hand, whilst the other pole was placed in communi¬ 
cation with the metal of the canister, or brought out into 
the water in the case of the vulcanised india-rubber bag. 

From a number of experiments made at Woolwich and 
Chatham, with a small, portable form of hydro-electric 
machine, fitted up for the purpose by Sir William Arm¬ 
strong, the possibility of firing many (fifty to one hundred) 
fuzes in series was conclusively established; but, inasmuch 
as the management of this machine involved some special 
precautions, and was subject to great loss of power in 
unfavourable weather, its employment for field purposes 
was not deemed so advantageous as that of the magneto¬ 
electric apparatus which had been introduced to the notice 
of the Society. 

It was stated, in conclusion, that Mr. Abel had found, 
by very recent experiments, that the latest forms of 
induction-coil apparatus furnished, with his sensitive 
fuzes, results fully equal in magnitude, and of greater 
certainty, than those obtained in the field with the hydro¬ 
electric or frictional electric machine. 

Mr. Alfred Smee, after drawing a comparison between 
the several kinds of electrical apparatus capable of em¬ 
ployment in mining operations, stated that there was no 
instrument which, in his opinion, so completely fulfilled 
all the conditions requisite for field application, as that 
which had been selected by Messrs. Abel and Wheatstone. 
He considered that not only should the magnet be em¬ 
ployed for all purely military purposes, but that the 
system was equally capable of universal application in 
connection with the blasting of rocks and mining operations 
generalljL Referring to the early instances of the em¬ 
ployment of the voltaic battery in the raising of the Royal 
George, and in the removal of large masses of chalk cliff 
near Hover; he attributed the abandonment of the 
galvanic system to the inconveniences inherent to the use 
of the battery. 

Hr. W. A. Miller, referring to the Lecturer’s remarks 
on the Austrian system of employing the plate electrical 
machine, wished to draw attention to the recently intro¬ 
duced material called “ vulcanite” or “ebonite,” as one 
well fitted to take the place of glass in any instruments 
designed for military purposes. 

Mr. Abel mentioned that the Austrian officers in their 
report on this subject, allude already to the use of 
hardened india-rubber (another name for vulcanite), and 
to the probability of its replacing glass, as being less 
liable to the condensation of moisture, and not subject to 
breakage. 

Mr. Warren He la Rue pronounced an eulogium upon 
the perseverance and skill of the experimenters who had 
brought the magneto-electric apparatus and all the 
arrangements to such perfection as to accomplish that 
which would formerly have necessitated the employment 
of cumbrous machinery, with which it would, however, 
have been utterly impossible to have produced anything 
like the perfect results just now exhibited to the Society. 

Royal Institution.—The following is the arrange¬ 
ment of Lectures for the ensuing week :—Tuesday, May 
21, at 3 o’clock, Mr. John Hullah, “On the History of 
Modern Music.” Thursday, May 23, 3 o’clock, Mr. W. 
Pengelly, “ On the Hevonian Age of the World.” Friday, 
May 24., 8 o’clock, Professor J. O. Westwood, “On the 
Metamorphosis of Insects.” Saturday, May 25, 3 o’clock, 
Professor Max Muller, “ On the Science of Language.” 

CORRESPONDENCE. 

Food, and its Adulterations. 

To the Editor of the Chemical News. 

Sir,—Yalonia, as an adulterant of tea, having of late 
excited some interest, I send herewith a small specimen of 
the latter, purchased in Westbourne Grove, which 
contains a notable quantity of the above-named astringent. 
In the course of the discussion upon my recent 
paper at the Society of Arts, January 30, 1861—(noticed 
in these pages)—I believe it was stated that it was im¬ 
possible, or extremely difficult, to detect valonia in tea ; 
I did not care to reply at the time, not having just 
then an illustrative example, now, however, I may say 
that any one who will examine the enclosed “ fine Japan 
tea” by reflected light, under a moderate magnifying 
power, may easily perceive the peculiar “ crystalline 
aciculse,” characteristic of the presence of valouia. 

While on the subject of Adulteration, I may perhaps 
take the opportunity of slightly modifying a statement of 
mine in the paper before referred to, concerning mustard 
which I said was never to be met with pure (in London). 
This although true at that time, is, I am happy to say, 
not strictly so at the present moment, for very recently 
Messrs. Evans, Lewis, and Co., of Higlis, Worcester, have 
introduced into this metropolis two qualities of mustard 
which are perfectly pure and genuine, and two others 
which differ only in containing rather more of the white 
mustard seed, and husk, and a minute proportion of 
turmeric, no other substance whatever being present. The 
samples I have examined were obtained both from 
Worcester direct, and from various retailers in London, 
The latter, however,—as I have found in more than one 
instance—will constantly adulterate this as well as all 
other mustards, where they sell it loose, and none can be 
depended upon, except in perfectly secure tins. 

I need scarcely apologize for troubling you with these 
few remarks (which I trust will show my readiness to 
correct, even a trifling error, as soon as it is pointed out to 
me)—the importance of pure mustard, either for producing 
cutaneous vesication, or as a wholesome condiment for the 
table, being very generally acknowledged. 

I am, &c. 
Wentworth L. Scott. 

Bayswater, London, W., May 4, 1861. 

The Chemical Examination of Waters. 

To the Editor of the Chemical News. 

Sir,—As a contribution towards the knowledge likely to 
assist in arranging into chemical compounds the experi¬ 
mental results obtained in the analysis of waters, I beg 
leave to communicate a few observations in reference to 
this subject. 

Much reliance appears to have been placed on the indi¬ 
cations afforded by vegetable colours, as a means of 
determining the presence of alkaline carbonates among the 
constituents dissolved in any sample of water under 
examination ; but at the same time that the value of such 
tests, properly applied, must be admitted, there appears 
to be a necessity for drawing a distinction between two 
classes of indications which have hitherto been frequently 
confounded. 

Thus, it is the property of carbonate and bicarbonate of 
potassa to exercise a direct influence upon the natural 
colour of turmeric paper, and to change it from yellow to 
brown. The same alkaline salts have no direct action upon 
litmus, blue being the natural colour ; but if this vege¬ 
table infusion be previously reddened by an acid, and red 
litmus paper be the test employed, the effect of the 
alkaline carbonate can then only be properly referred to 
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its power of neutralising this extraneous acid, and in con¬ 
sequence restoring the natural colour of the litmus. 

In carrying out some experiments, a short time since, 
for the purpose of observing critically the reactions 
afforded by the carbonates of lime, baryta, and magnesia, 
when dissolved in water impregnated with carbonic acid, 
the distinctions between the metals of the alkali group 
and those just now enumerated, appeared very decisive. 
When carefully prepared turmeric paper was the test em¬ 
ployed, it was found that whilst very small proportions of 
the alkaline carbonates were readily detected, no direct 
action was apparent with pure solutions of the carbonates 
of the alkaline earths. When reddened litmus paper was 
the test used, it was found to be equally affected (restored 
to blue) by all the carbonates indiscriminately. 

With this distinction clearly in view, I have frequently 
employed turmeric paper as a test for the presence of 
alkaline carbonates in natural waters. Many samples 
have not afforded the slightest indication. Artesian well- 
waters from different parts of London have all furnished 
direct proof of the existence of an alkaline carbonate 
among their soluble constituents. The sample of water 
from the coal strata under Bradford Moor, described by 
Mr. Abel, 1 possessed in a high degree this alkaline 
property, evidenced by turmeric, and easily accounted for 
by its containing no less than 43*5 grains of bicarbonate 
of soda in the gallon of water.—I am, &c. 

John Spiller. 
Woolwich, May 13. 

MISCELLANEOUS. 

Conversazione at tit© Society of Arts.—The 
Members of the Society of Arts held their first Conversa¬ 
zione this Session at the Society’s House, Adelphi, on the 
evening of May 4th. A number of interesting objects were 
exhibited, including the spectrum apparatus of Bunsen 
and Kirchhoff, as manufactured by Mr. Ladd, Wenham’s 
binocular microscope, by Messrs. Smith, Beck, and Beck, 
Messrs. Powell and Eland, and Mr. Baker ; Abel’s new 
mine or cannon fuses, some specimens of gutta-percha 
and varnishes, Indian “ talc ” (Mica), paintings, &c., &c. 
The “ Exhibition of Becent Inventions” was also thrown 
open, and in the great room a miscellaneous series of 
transparent photographs were projected on to a large 
screen by means of the oxy-hydrogen light, by Mr. C. 
Jones. The scenes in Egypt and Italy were specially 
interesting, and the latter included a good portrait of 
Garibaldi (described as a “ party ” everyone would 
recognise) entirely spoilt by the colouring. The evening 
passed off in a manner which must have proved very satis¬ 
factory both to the Council, and to the large assemblage 
which responded to their invitation. 

®Sse ^Leicester Sewag’e Works.—With regard to 
the cost of deodorising the sewer water at Leicester, as the 
facts connected therewith have been occasionally mis¬ 
apprehended or misrepresented, the following information 
may not be considered misplaced in a report of this 
nature. The works erected there by a private company 
having failed to yield any remuneration, owing to the fact 
that the great dilution of sewage rendered the proportion 
of fertilising matter precipitated therefrom too small to be 
of appreciable value, they were (according to a stipulation 
in the original agreement) handed over to the Town 
Council of the borough, who have been in possession of, 
and have carried them on for above twelve months. It is 
not generally understood that these works consist of two 
parts. Eirst, of the pumping engines employed for the 
purpose of lifting the water at the artificial outfall of the 
main sewer, which was made considerably lower than the 

1 Philosophical Magazine, May, i860. 

natural one, which latter was at too high a level to allow 
of the complete drainage of the lower portions of the 
borough, and recourse was had to this plan of an artificial 
outfall, because it was cheaper than the construction of a 
natural outfall sewer would have been, which (owing to 
the nature of the locality) it would have been necessary 
to carry many miles below the borough, in order to reach 
a level low enough to create a sufficiently rapid current in 
the main sewers, but this plan was not finally determined 
upon without a thorough investigation of its merits, and 
the result has justified its adoption. The second part 
consists of the deodorising tanks and machinery. The 
actual cost of the disinfecting process carried on at these 
works during the twelve months ending November, 1859, 
was as follows :—The quantity of sewer water deodorised 
being 1,061,757,200 gallons, or 4,740,000 tons, equal to 
2,908,920 gallons per twenty-four hours, or 414 gallons 
per diem per head of the population. The quantity of 
slacked chalk lime used was 580 tons, which cost £369 15s. 
The cost of labour in slacking and mixing the lime 
amounted to £78. The coals consumedby a small steam 
engine for working the agitators, and raising the preci¬ 
pitated matter from the bottom of the tanks, amounted to 
seventy-three tons, and cost £25 us.; and the cost of 
labour for working the engine, attending to the tanks and 
machinery, and for attending to and storing the manure 
or precipitate was £76 14s., making a total of £550, which 
is equal to a cost of less than twopence per annum per 
individual, or twopence for every 16,000 gallons of sewer 
water deodorised. These works have now been in 
efficient daily and continuous operation for the last six 
years, during which period all the sewer water from the 
borough has been thoroughly disinfected and rendered in¬ 
noxious before it has been permitted to flow into the river 
Soar ; and to those who can recollect the condition of the 
Soar at the North Bridge, above and below, in former 
years, it will perhaps appear a desideratum that was worth 
paying for to obtain. These works, although commer¬ 
cially a failure, for the reason before given, have been 
most successful as a sanitary measure, and although the 
gentlemen who expended large sums in the solution of 
this important question have been great pecuniary losers, 
nevertheless, the borough of Leicester has derived great 
benefit from their operations ; and I believe it is an un¬ 
disputed fact that the sewerage of the borough has been 
more completely and economically effected than in any 
other town in England.—Thos. Wicksteed, C.E. 

ANSWERS TO CORRESPONDENTS. 

%* In publishing letters from our Correspondents we do not thereby 
adopt the views of the writers. Our intention to give both sides of a 
question will frequently oblige us to publish opinions with which we 
do not agree. 

Magenta Dye.—Cotton without a Mordant writes as follows :—In 
reading the Chemical News for April 27, 1861, I find a letter signed 
* ‘ Sharp, Leeds, ” saying that Magenta cannot be dyed on cotton without 
a mordant ; but I beg to say that he is labouring under a mistake, as 
I have for the last three or four months both dyed it in the cotton 
hank and in the cotton warp, without a mordant, and I can get by 
far the better colour without, than with any mordant. 

Green Extract.—1. There is no proximate principle in yeast which 
may be separated from it and be used to induce fermentation. Yeast 
globules are necessary for this purpose. 2. The crystals should be 
examined—are they organic or inorganic, acid, basic, or neutral ? 

Ammonia will be answered in a subsequent number. 
C.R.—1. We think it is uniformly distributed. 2. It has only been 

proved in a few instances. 3. In ordinary analysis it would be over¬ 
looked. 4. It could only be proved by searching Chemical analysis. 
Perhaps we could assist you better if you were to communicate 
privately with us. 

A Subscriber.—Papers on the subject are to be met with in the 
recent volumes of the Philosophical Magazine. No connected 
account is to be met with. Your coil cannot be modified. It may be 
used as it is, but it .will only produce a few of the effects to a very 
limited extent. 
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WATER ANALYSIS, 

On a recent occasion1 we had an opportunity of pointing 
out some notable discrepancies which have arisen from 
the want of a good general system of classification, 
according to which the numerical results furnished by 
the chemical examination of waters might be arranged, 
and represented in their probable state of combination, 
or as saline constituents actually present in the water. 
With the object of eliciting a more decided expression 
of opinion in regard to this subject, we advert to some 
additional considerations which seem to necessitate an 
early and careful review, in order that this frequently- 
recurring problem, water analysis, may be placed with¬ 
out delay on a more satisfactory foundation. 

So little progress appears to have been made in this 
direction that the remarks of Fresenius, pronounced in 
the early days of quantitative chemistry, may yet be 
held as strictly applicable to the present time. This 
distinguished analyst says:—“With respect to the prin¬ 
ciples which guide chemists in inferring in what manner 
the acids and bases are combined as salts in the water, 
it is assumed that they are united according to their 
relative degrees of affinity, i.e., the strongest acid is 
assumed to be combined with the strongest base, &c.— 
due attention being paid, however, to the greater or less 
degree of solubility of the salts, since it is well known 
that this exercises a considerable influence upon the 
manifestations of the force of affinity. Thus, for in¬ 
stance, when lime, potassa, and sulphuric acid are found 
in the water after boiling, the sulphuric acid is assumed 
to exist by preference in combination with the lime. It 
cannot be denied, however, that this way of proceeding 
leaves much to the individual views and discretion of 
the analyst, and consequently that different modes of 
associating the several ingredients found may lead to 
different results for one and the same analysis. A 
general understanding upon this point would be very 
desirable, because without it the comparison of two 
mineral waters is beset with difficulties. As long as a 
general understanding of this kind is wanting, a com¬ 
parison between mineral wrnters can only be made with 
the direct and immediate results of the respective 
analyses.” 

%■ 

The system recommended by Fresenius may be con¬ 
cisely stated as follows :—-To boil a measured quantity 
of the water for a time sufficient to precipitate the whole 
of the carbonates of lime and magnesia originally dis¬ 
solved in the water in that form; should carbonate of 
iron be also present, it will be separated as peroxide in 
the operation of boiling. The amounts of these con¬ 
stituents severally determined will represent the propor¬ 
tion of lime, &c., in combination with carbonic acid. 
The lime and magnesia still remaining in solution, and 
the alkaline bases have then to be estimated. Fasti}', 
the sulphuric acid, chlorine, silica, and other constituents 

present in smaller proportion may be determined in the 
original W'ater. As already stated, the lime not precipi¬ 
tated by boiling should be combined with sulphuric acid ; 
any excess of this acid being placed in union, first with 
potassa, then with soda; the rest of the sodium to be 
represented as chloride, and in a similar state of combi¬ 
nation also that portion of the magnesium which has 
not been precipitated on boiling in the form of car¬ 
bonate. Nitric acid may, however, sometimes aid in 
retaining the magnesia in a permanently soluble form. 

With regard to such samples of water as contain 
alkali partly in the form of carbonate (readily ascer¬ 
tained by adopting the process referred to by Mr. Spiller, 
in a letter inserted last week in our columns), the lime 
and magnesia must in such cases be stated as carbonate; 
and sulphuric acid, if likewise present, all in the form 
of alkaline sulphate. 

A mere casual reference to the numerous published 
tables of analyses describing the constitution of mineral 
waters will be sufficient to convince an unprejudiced 
mind of the necessity for urging the importance of this 
subject, and taking steps to obviate the inconvenience 
arising from the want of an uniform system of tabulating 
the analytical results. 

SCIENTIFIC AND ANALYTICAL 
CHEMISTRY. 

On the Expansion of Metals and Alloys, by F. Grace 

Calvert, Ph.D., F.B.S., F.C.S., #c., R. Johnson 

F.C.S.y and G. Cliff Lowe. 

Having been engaged for some time in investigating 
several of the properties of pure metals, it was thought 
desirable to take advantage of having pure metals at our 
disposal, together with a series of definite alloys of those 
metals, to determine their rate of expansion ; and we 
were encouraged in pursuing this investigation by finding 
that several of the authors who had previously published 
Tables of the Expansion of Metals differed widely in 
their results. These discrepancies, having reference to 
some metals most extensively used, might, we thought, 
be due either to the method employed, or the fact that 
metals of different degrees of purity had been experi¬ 
mented upon. Therefore, being sure of the purity of 
the metals that we intended to employ, we had recourse 
to a method, the accuracy of which, we trust, will appear 
satisfactory. 

Owing to the difficulty of obtaining the metals in a 
pure state, in large quantities, we found it necessary to 
employ square bars, having a length of 60 millimetres by 
to millimetres in diameter, and devised the following 
process to determine with accuracy the expansion of 
such short bars. This we believe we have effected, as 
our apparatus will easily indicate an expansion amounting 
to the 50,000th part of an inch, or about the 2000th part 
of a millimetre. 1 Chemical News, vpl. iii. p. 185. 
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Description of the Apparatus Employed in Determining 
the Expansion of Metals and other Bodies by Heat. 

A piece of stone is let into a thick, strong wall (part 
of the basement of a large building), and very securely 
fixed, with a portion projecting out of the wall about 
4! inches in thickness, and having a level surface of 
about 6 inches square, on which the body to be measured 
is placed; inches above this a steel stud is firmly 
fixed, projecting from the face of the wall and ground 
exactly to fit the hole in a brass bush which is fixed in 
a lever. The steel stud serves as the fulcrum on which 
the lever moves freely, but without any shake. The 
lever is a long piece of oak, about i inch thick and 3^ 
inches broad at the fulcrum, and having a long and short 
arm, the longer one being 34 times the length of the 
shorter one. The long arm is tapered in thickness and 
breadth from the fulcrum to the end, where it is about 
a of an inch thick and 1 T3oths inches broad. The stone 
and the fulcrum are placed at such a distance from the 
termination of the wall as to allow the long arm of the 
lever to project a few inches beyond it. The steel 
fulcrum is so fixed as to cause the lever to move parallel to 
the face of the wall, at a distance of about fths of an inch 
from it. The lever is maintained in a horizontal position 
by a string carried up from the extremity of its longer 
arm to a steel bar, to the end of which the string is 
hooked. This bar is suspended like the needle of a 
mariner’s compass, and has in the middle a conical 
hollow, which allows it to move freely up and down 
upon a steel pillar with a fine conical point. This is 
fixed to the wall, about 3 feet above the height of the 
long arm of the lever. The end opposite to that to 
which the long arm of the lever is attached by the string 
has a wire depending from it, on which weights may be 
placed sufficient to counterpoise the long arm and 
maintain the lever in a horizontal position. 

Thus, it will be evident that if the bar of metal to be 
experimented upon be placed with one end on the stone 
and the other under the short arm, any elongation of 
the metal will produce a depression of the opposite end 
of the lever, and, 011 the contrary, as the metal contracts 
in cooling, the short arm will follow it and the long 
arm of the lever will rise, and, as it is 34 times longer, 
it will move through 34 times the distance. To prevent 
any unsteadiness in its movements, sufficient weight is 
attached to the counterpoise to cause the lever to press 
firmly on the metal bar to be measured, and thus, when 
heat is applied, the bar raises the short arm as it expands, 
and as it contracts, in cooling, is followed by the short 
arm with the utmost regularity. 

We will now describe the method employed in reading 
off the space through which the long arm of the lever is 
moved by the expansion or contraction of the metal 
experimented upon. A circular hole of if inch diameter 
is made in the lever, the centre of which is 34 times 
further from the fulcrum than the end of the short arm ; 
into this hole the object-glass of a small telescope is 
fitted. It will be evident, therefore, that if any object 
be placed a few yards in front of the object-glass its 
image will be received upon any surface placed behind it 
at a proper distance. This distance in the present case 
is 12 inches, when the rays of light from the object are 
brought to a focus. The eye-piece of a telescope, of 
considerable magnifying power, is used to receive the 
image upon. An ivory scale is supported in a vertical 
position upon a stand opposite to the object-glass, and, 
on looking through it with the eye-piece, the divisions 
of the rule are distinctly seen. A very fine line is placed 

in the eye-piece, in the middle of the field. The eye¬ 
piece is attached to the end of the wall, and«is provided 
with screws, one to adjust the focus, and the other to 
raise or lower it in a vertical direction, so that the line 
in the middle of the field may be brought into a coinci¬ 
dence with any of the divisions upon the rule. The 
rule used in making the experiments is 12 inches long, 
each inch divided into 60. These, though not distin¬ 
guishable by the naked eye, are easily read by the aid of 
the object-glass and eye-piece at the distance required. 
To find the distance at which the rule should be placed 
to make one of the divisions equivalent to a change of 
TXcTooth of an inch, the following method is adopted:— 
The eye-piece was adjusted so that the line drawn across 
the field stood at zero on the rule. Then, by means of 
the adjusting screw, the eye-piece was raised exactly 
half an inch, the object-glass remaining unmoved. As the 
eye-piece is raised the spider line appears to traverse a 
certain number of the divisions. The number of divisions 
it ought to pass over by raising the eye-piece half an inch 
is between 367 and 368, and by placing the graduated 
rule about 14 feet from the eye, the spider line is seen to 
move from o to the 368th division. Then, as 368 to the 
half inch is equal to ^36 to the inch, the line in traversing 
the space between any two divisions moves through 
yigth part of an inch. Now, in making experiments in 
the expansion of bodies, the object-glass moves, while 
the eye-piece remains stationary. If we suppose, then, 
that under the short arm of the lever a bar is placed 
and heat is applied sufficient to elongate it -axoooth part 
of an inch, the spider line will appear to ascend from the 
division it stood at to the one above it, because the long 
arm being 34 times the length of the short one, it will 
move through 34 times the space. We must, therefore, 
multiply 736, the number of divisions in an inch, by 34, 
which gives 25,024; so that an elevation or depression 
of the object-glass sufficient to cause the spider line to 
traverse one division of the rule, is equivalent, in round 
numbers, to a change in length of the bar of -3 smooth of 
an inch. With a little practice, the eye can readily 
estimate a change in the position of the spider line of 
one-half or even one-quarter of the space between two 
divisions, thus reading off the x 0 q0 0 qth of an inch. 

We will now describe the method of raising the tem¬ 
perature of a bar from its natural temperature to 900 
Centigrade. A tin vessel, about 2 inches square, and of 
such a depth as to contain sufficient water to immerse 
the bar, is placed beneath the short arm of the lever. 
The bottom of the vessel is of brass, ith of an inch in 
thickness. At the angle furthest from the bar, and close 
to the bottom, a tube is inserted to admit steam; and at 
the angle nearest to the bar, and at the surface of the 
water, is an outlet to carry off the overflow. The vessel 
is covered with a lid, in which are two apertures,—one 
to allow the end of the bar to come through, and the 
other for the insertion of a standard thermometer, divided 
into tenths. The experiments were made in the following 
manner:—The bar to be tried is placed in the vessel, 
with the short arm of the lever resting upon its upper 
end. One operator then pours water into the vessel and 
allows it to run out till the thermometer descends to a 
fixed point. At this instant another operator sets the 
spider line at zero. The tube at the lower angle of the 
vessel is then connected with a flask in which steam is 
generated, which is passed by this tube through the 
water in the vessel until it is raised to the temperature 
of 900, at which it is maintained until the bar arrives at 
a fixed temperature. The degree of expansion is then 
read off by the observer, at the eye-piece. The tube is 
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then disconnected and cold water is passed through the 
vessel repeatedly until a fixed temperature is again 
obtained. Another reading is then taken. These expe¬ 
riments are several times repeated until a number of 
coordinate results are obtained. To attain this we had 
no difficulty, as our readings varied only a few hundred- 
thousandths of an inch from one another, as will be seen 
by the series of experiments annexed :— 

Experiments to Determine the Expansion of a Ear of 
Hardened Steel. 

Healing from i6° to 990. 

1st. 
16° = 289 

99° = 358 

83° = 69 

Cooling from 

99° = 354 
160 — 285 

83° = 69 

1st. 
3rd. 
5th.67 

3)202 

Mean for 8o° . 67*3 

1st.6 9 
2nd.66 
3rd.67 
4th.69 
5th.68 

3rd. 5 th. 
279 276 

345 343 

66 67 

50 to 16°. 

347 345 
279 276 

68 69 

2nd . 
4th 
6th 

. . . 69 

. . . 68 
• . . 69 

3)206 

Mean for 83°. 68*7 

Mean for ioo° 82*8 

Mean of all readings! 
for 83° j 

Cooling from ioo° to 16*5°. 

2nd. 4 th. 6th. 
100*0 = 160 155 151 

16-5 = 625 624 618 

83*5° = 465 469 467 

Ascending Descending 
Scale. Scale. 

Mean observed for 83*5°. . . 472 467 
Ditto calculated for ioo° . . 565*4 559*3 

Mean of the above bar 547 millimetres long for ioo° 562*3 
Ditto, calculated for 60 millimetres.61*7 
Mean of the small bar for ioo° . . . . 81*9 
Ditto of the above long bar for ioo° . . 61*7 

Correction.. 20*2 (say 20*0) 

From these figures it will be seen that it is necessary 
to deduct 20 from the observed expansion of the short 
steel bar from o° to ioo°, which excess we found to be 
due to the expansion of the bottom of the tin vessel, 
together with that of the stone upon which it rested. 
The correctness of deducting 20 from the results of all 
observations upon the short bars for the expansion of 
ioo° Centigrade was further confirmed by employing 
several different modes of investigation. 

Before giving the results, we think it our duty to 
make one or two remarks upon the apparatus:— 

1st. If the plaited string which connects the lever 
with the counterpoise should stretch with the weight 
upon it, or be contracted or expanded by change of tem¬ 
perature, no effect is produced in the position of the lever 
during an experiment, for the action of the counterpoise is 
simply to keep the short arm upon the bar experimented 
upon, and the pressure still keeps it there, however the 
length of the string may vary. This was determined 
by direct experiment. 

Readings for ioo° . 81*9 

These results, however, require a deduction to be made 
from them on account of the expansion which takes 
place in the brass bottom of the vessel, and also in the 
stone upon which it rests. To ascertain this exactly the 
following experiments were made:—A rod of the 
same steel, nearly ten times the length of the short 
bar, is suspended by a steel pin inserted in the wall 
at such a height as to allow the short end of the lever to 
rest upon another steel pin, passing through the lower 
extremity of the long bar. It is enclosed in a glass tube, 
extending a few inches above the upper end of the bar, 
and open at the top. It is closed at the bottom, with 
the exception of an opening for the admission of a jet of 
steam. The steel bar, thus suspended by the two steel 
points, does not partake of the expansion of the tube or 
any other part of the apparatus. It is then submitted 
alternately to the action of steam and cold water, and the 
expansion, observed as before, gave us the following 
results :— 

Heating from 16*5° to ioo°. 

6th.69 

6)408 

Mean ... 68 

2nd. The spider line of the eye-piece always remains 
fixed across the centre of the field, so that the observer 
always looks through the centre of the lens; but it 
happens sometimes that the centre of the object-glass is 
not exactly opposite the eye-piece. The expansion of the 
bar may have raised it so far that the observer may be * 
looking through the object-glass near its edge. This 
does not, however, sensibly affect the correctness of the 
reading, and repeated experiments have proved that it 
does not entail the error of IFJ-Mth of an inch. By 
proper precaution, however, this error may be avoided, 
as there are only one or two metals that expand so much 
as to throw the centre of the object-glass much above or 
below the spider line. 

3rd. By taking the precaution of introducing the jet 
of steam at the bottom of the vessel, and at the point 
most distant from the bar, and allowing the overflow to 
pass out at the angle nearest to the bar, we secured 
perfect uniformity in the temperature of the water in 
every part, except in the immediate neighbourhood*of 
the opening through which the steam was introduced. 
This was carefully ascertained in the course of our expe¬ 
riments, by placing our standard thermometer in various 
parts of the water. When an open tube was used, the 
steam was passed through till a fixed temperature of 
ioo° was obtained at its open extremity. 

1st. 3rd. 5th. 

i6‘5 = 625 624 618 
100*0 = 155 151 H5 

83.50 = 470 473 473 

Lastly. In making the experiments we have observed 
that the expansion for each io° has been in the same 
ratio as that from zero to ioo°. 

(To be continued.) 
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On the Amounts of Lead contained in some Silver Coins. 
by Messrs. Charles W. Eliot and Frank H. 
Storer. 

From our experiments upon the impurities of commercial 
zinc,1 we found that this metal almost invariably contains 
lead. In the preparation of silver at the United States 
Mint, zinc is used for the purpose of reducing chloride 
of silver,2 and a sample of zinc similar to that used at 
the Mint, which -we examined, yielded half of one per 
cent, of lead. The question naturally suggested itself 
whether lead might not thus find its wray into American 
silver coin, and to determine this point we have analysed 
several American coins, as specified in the following 
table. For the sake of comparison we subsequently 
examined the other coins therein enumerated. 
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1 American 
half-dollar of 
1824 . 

firms. 

13*2036 

Grms. 

0-0465 0*0412 0*3100 

Grms. 

0-0480 0*0327 0*2462 
20 American 

five - cent 
piecesofi853 24-2630 0-0571 0*0507 0*2090 0*0555 0*0379 0*1560 

10 American 
five - cent 
piecesofi854 12-1980 0*0314 0-0278 0*2282 0*0270 0-0185 0*1513 

2 American 
twenty - five 
cent pieces 
of 1858 .... 124097 0-0322 0*0286 0'2?05 0-0310 0*0273 0'2200 

“ Fine silver”4 
from the 
U. S. Assay 
Office in New 
York, i860.. 30*6403 0-0557 0*0404 o*i6ii 00655 0*0447 0*1457 

1 Spanish dol¬ 
lar of 1793, 
Carolus IV. 27-0130 0*0170 0*0151 0-0558 0*0129 0*0088 0-0326 

1 Mexican dol¬ 
lar of 1829. 27-2263 0*0127 o'on8 0.0434 

2 English shil 
lings of 18if 10-4597 0*0537 0-0507 0*4847 0*0590 0*0422 0*3846 

1 French five 
franc piece 
of 1852, Na 
poleon III. 24-9725 0*1135 0*1069 0*4282 0*1296 0*0886 0*3546 

On the supposition that the zinc used in the reduction 
of the silver is the source of the lead in the American 
coin, it is easy to calculate the amount of lead which 
would thus find its way into the coin, since the quantity 

1 Memoirs of the American Academy, i860 |n. s.], viii. 57. 

2 Booth and Morfit’s Smithsonian Report on Recent Improvements 
in the Chemical Arts, (Washington, 1851,) p. 56. Compare Wilson’s 
Report on the New York Industrial Exhibition, in Dingler's Polyt. 
Journal, 1855, cxxxv. 119. 

3_ Columns (a), (b), and (c) contain the results of a supplementary 
series of experiments, made merely to control the results given in 
columns (4) and (5). (Vid. infra.) 

4 The solution of this fine silver in nitric acid became blue when 
neutralised with ammonia The filtrate from the mixed precipitate 
of sulphate of lead and gold contained a decided trace of copper 
and a fainter trace of iron. The solution of sulphate of soda, from 
which the sulphuric add of col. (3) was determined, exhibited a 
slightly yellowish-light-brown color, nothing similar to which occurred 
in any of the other experiments. A slight black residue remained 
when this silver was dissolved in nitric acid, and a trace of gold was 
detected in the residue. 

of zinc used in reducing a given weight of silver, and- 
the per cent, of lead which that zinc may be expected 
to contain, are both known quantities. Professor Booth5 
says that an excess of zinc is required to insure total 
and rapid reduction, and Wilson6 states that two 
equivalents of zinc are used, in practice, for each 
equivalent of silver. Our memoir, already cited, gives 
the per cents, of lead found in two specimens of Vieille 
Montagne zinc. The standard of the American silver 
coin is \o silver and rb copper, and the weight of fifty 
cents’ worth of this alloy, in either half-dimes, dimes, 
quarters, or a half-dollar, has been 192 grains = 12-43 3 
grammes, since the year x 8 5 3.7 

Fine silver in the half-dollar . . .11*190 gram. 
Zinc used in reducing 11*19 gram, silver . 6*742 „ 
Amount of lead in 6*742 gram, zinc, if the 

zinc contains 0*292 per cent, of lead8 . 0*0197 „ 
Amount of lead in 6*742 gram, zinc, if the 

zinc contains 0*494 per cent, of lead8 . 0*0333 » 

If zinc of the best quality (containing 0*292 per cent, 
of lead) had been used, the silver coin would have 
contained 0*158 per cent, of lead ; if the second quality 
(containing 0*494 per cent, of lead) has been employed, 
the coin may contain 0*268 per cent, of lead. Between 
these two limits all our determinations of lead in 
American silver will be found to lie. 

In offering this explanation of the occurrence of lead 
in American silver coin, we w7ould by no means affirm 
that the zinc is the exclusive source of this impurity, for 
it is not at all improbable that a portion of the lead is 
derived from the leaden vats in wffiich the reduction of 
the chloride of silver is effected, or from the sulphuric 
acid wThich is used to excite the reaction. 

The method of analysis employed was as follows :— 
The coin having been dissolved in moderately strong, 
pure nitric acid, the cooled solution was treated with an 
excess of a solution of pure caustic ammonia, added by 
small portions,—no notice being taken of the small, 
dark-coloured residue (AgS, etc.) insoluble in nitric acid. 
The precipitated oxide of silver was re-dissolved in nitric 
acid, enough of the latter being added to render the 
solution distinctly acid. The whole was then heated in 
a water-bath, and a strong solution of pure chloride of 
ammonium added, until chloride of silver was no longer 
precipitated, care being taken to avoid adding an 
unnecessary excess of chloride of ammonium. It will 
be seen that the chloride of silver was thus precipitated 
in presence of a large excess of nitrate of ammonia ; 
and since chloride of lead is readily soluble in a solution 
of nitrate of ammonia,9 any lead -which the coin may 
have contained would remain in solution. It may be 
mentioned in passing, that the small amount of chloride 
of silver -which, as has already been stated by Mulder,10 
is retained in solution by nitrate of ammonia—especially 
by hot solutions—did not interfere in the least with the 
subsequent steps of the analysis, or in any way to influence 
the amount of lead obtained. The precipitated chloride 
of silver was collected upon a filter, and thoroughly 
washed with hot w*ater, the lumps of chloride of silver 
being broken down as much as possible with a glass rod. 
The filtrate and wash waters were evaporated in a 
porcelain dish to the consistence of a thin syrup, and 

5 Loc. cit. 6 Loc. cit. 

7 Brightly’s Dig. Laws U.S., for Standard, Title [Cowage, s. 3; for 
Weights, Title Coinage, s. 13. 

8 See our Memoir in Mem. Amer. Acad. [n. s.], viii. 61, Table I. 

9 Bolley, Ann. Ch. u. Fharm., 1854, xci. 115. 

10 “ Die Silber-Probirmethode,” (Leipzig, 1859,) p. 28. 
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then transferred to a flask of hard German glass, in 
which the evaporation was continued until the nitrate 
of ammonia had been entirely destroyed. This opera¬ 
tion requires care in the application of the heat, lest 
violent decomposition of the nitrate of ammonia ensue, 
and portions of the substance be projected from the 
flask. When properly conducted, the process goes on 
tranquilly, and no loss occurs. The residue, consisting 
of nitrate of copper, together with nitrate of lead, and 
more or less gold, should be washed with hot water into 
a porcelain dish, where it is mixed with a slight excess 
of pure sulphuric acid. It may be necessary to use a 
little nitric acid to dissolve the last portions of the 
substance in the flask. The mixture is then evaporated 
over the water-bath until it has become almost entirely 
dry, or until it no longer exhibits any tendency to 
effervesce. It is then somewhat more strongly heated 
on a sand-bath, until all the free sulphuric acid has been 
driven off—that is, until fumes of sulphuric acid are no 
longer perceptible. The necessity of thoroughly evapo¬ 
rating this mixture cannot be too strongly insisted upon, 
for a solution of gold in sulphuric acid11 is formed when 
the mixed nitrates, &c., are treated with sulphuric acid, 
and unless this compound be entirely destroyed by 
heating, it will be subsequently decomposed when water 
is added, and give rise to a precipitate of metallic gold, 
in a condition so finely divided that it cannot be separated 
by filtering. The occurrence of this precipitate would 
ruin the analysis. We at first sought to prevent the 
formation of this solution of gold in sulphuric acid by 
heating very strongly the residue left in the flask after 
all the nitrate of ammonia had been decomposed, until 
the escape of nitrous fumes had entirely ceased, and the 
nitrate of copper was decomposed. We then treated 
the mass with pure dilute nitric acid, and filtered off the 
solution from the gold which had been deposited and 
from any chloride of silver which had been dissolved by 
the nitrate of ammonia, with the intention of determining 
the lead directly, by precipitating it as sulphate from 
this solution after evaporation with sulphuric acid. It 
was found, however, that a large portion of the gold- 
salt escaped decomposition in the flask, the 3rellow solution 
of sulphate of gold being formed almost as abundantly 
after this treatment as when the flask was not heated so 
strongly; and since in this method there is great risk of 
fracturing the vessel from drops of acid condensing in 
its neck and flowing down upon the hot portion, it can 
in no wise be recommended. A perfectly dry mixture 
of sulphate of copper, sulphate of lead, and metallic gold 
having been obtained, it is treated with distilled water, a 
considerable quantity of the latter being added at once, 
and the mixture quickly stirred to prevent the sulphate 
of copper from forming a hard cake as it becomes hydrated. 
As soon as the sulphate of copper is completely dissolved, 
a small quantity of pure sulphuric acid is to be added to 
the solution, and the latter set aside for at least forty- 
eight hours. The precipitate, consisting of sulphate of 
lead and metallic gold, was then collected upon a small 
Swedish filter and washed, first with dilute sulphuric 
acid to remove the sulphate of copper, and subsequently 
with alcohol, until no trace of free sulphuric acid 
remained. After drying, the precipitate of sulphate of 
lead and gold, with the filter cut into small pieces, was 
transferred to a beaker glass, and the whole was then 
digested with pure bicarbonate of soda12 (prepared from 

11 Compare Pelletier, “ Ann. Cb. et Phys.” [2], xv. 12. 

12 See Fresenius, " Anleitung zur Quantitativen Analyse,” (Braun¬ 
schweig, 4te Aufl. 1858,) p. 286, s. 132, ii. b. /?. 

the oxalate), during at least forty-eight hours. The 
sulphate of soda formed by this operation was then 
filtered off from the carbonate of lead and metallic gold, 
and the amount of sulphuric acid which it contained 
determined by precipitation with chloride of barium in 
the usual way. From the amounts of sulphate of baryta 
thus obtained, recorded in column 3 of the table, the 
amounts of lead (col. 4) in the mixed precipitates of 
sulphate of lead and gold were calculated. 

The carbonate of lead, mixed with bits of paper and 
gold, above mentioned, was now dissolved in dilute nitric 
acid, the solution evaporated with sulphuric acid until 
all the nitric acid had been expelled, subsequently treated 
with water accidified with sulphuric acid, and, after 
standing for forty-eight hours, collected upon a tarred 
filter, washed with dilute sulphuric acid and alcohol, 
dried at ioo°, and weighed. The results may be found 
in column (a) of the table. 

The re-agents used in the foregoing operations were 
all chemically pure. A special experiment was more¬ 
over made, in which portions of the nitric acid, ammonia, 
chloride of ammonium, and sulphuric acid used, twice as 
large as any which were actually employed in the 
analysis of either of our samples of coin, were evaporated 
together, and subjected to a course of treatment identical 
with that which the solutions of coin were forced to 
undergo; but not a trace of sulphate of lead, or of any 
precipitate, other than a few light and utterly insignifi¬ 
cant floating flocks, probably alumina, could be detected 
as the result of this trial. 

That our process is sufficiently accurate to exhibit all 
the lead which the samples of coin examined really 
contained, we do not think probable. All of the sources 
of error to which the process, when properly conducted, 
is subject, tend to cause a slight loss of lead. Thus, in 
the first place, it is scarcely possible that the last traces 
of chloride of lead can be removed by washing from the 
caseous precipitate of chloride of silver,13 which precipi¬ 
tate is in enormous mass as compared with the amount 
of chloride of lead; and again, the first precipitate of 
sulphate of lead, mixed with gold, which is obtained 
after evaporation with sulphuric acid, occurs in so finely 
divided a state that it is exceedingly difficult to prevent 
loss by the passing of a portion of it through the pores 
of the filter upon which the precipitate is collected. To 
one unused to the process, it might seem as if the last 
traces of sulphuric acid could hardly be removed from 
this precipitate by washing with alcohol. We have 
satisfied ourselves, however, that this is easily effected, 
and that this seeming source of error is, in reality, 
entirely insignificant; at any rate, the results given in 
columns (a), (b), and (c) are in no way influenced by this 
imaginary error. It may not be amiss to observe, that 
we have been particularly scrupulous with regard to the 
treatment of the above-mentioned precipitate, having in 
every instance continued to wash it with alcohol long 
after any reaction of sulphuric acid could be detected. 
It should also here be stated, that the results in which 
we ourselves place the most confidence are those obtained 
by determining the amount of sulphuric acid in the 
mixed precipitate of sulphate of lead and gold (see cols. 
(3), (4), and (5) of the table), for columns (a), (b), and 
(c) contain the results of a secondary process liable to 
all the accumulated errors of a long series of operations. 
Moreover, the final precipitate of sulphate of lead is 
very finely divided, and, like the first precipitate, liable 
to pass through the pores of the filter, as has been 

13 Compare Mulder, op. cit., p. 2x7. 
* 
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previously explained. This second series of experiments 
has been carried out, not from any expectation that the 
results would closely agree with those of the first series, 
but merely to control the latter to a certain extent, and 
to remove any objection which might be made to the 
indirect method by which they were obtained. Since 
the possible inaccuracies of the process tend to a loss of 
lead, we are confident that the amounts of lead we have 
obtained are in no instance greater than those really 
existing in the coin. 

The precipitates of pure sulphate of lead (column (a) 
of the table) were, in every instance, reduced on charcoal 
with carbonate of soda, and the button of lead obtained 
carefully tested for silver, of which none could be detected 
in any case; nor did the metal exhibit any reactions, 
other than those of pure lead. 

(To be continued.) 

TECHNICAL CHEMISTRY. 

On the Composition of Cast Iron and Steel, 
by M. E. Fremy. 

The phenomena determining the production of steel 
have always occupied the attention of chemists and 
manufacturers, but at the present moment the study of 
this question has assumed an exceptional importance. 
In fact, the construction of machines and the manufacture 
of fire-arms are extending the applications of steel, and 
necessitate its production as economically as possible 
consistently with preserving its valuable properties. 
To resolve this problem, of so much interest to metal¬ 
lurgical industry, chemistry ought to throw fresh light 
on the theoretical questions relating to the production 
of steel, and to free manufacture from the uncertainty 
and empirical methods which retard its due develope- 
ment. 

The theories hitherto proposed to explain the phe¬ 
nomena of steeling are evidently inadequate to guide 
the metallurgist wishing to produce steel either by the 
cementation of iron by charcoal or by decarburetting 
cast iron by special puddling. 

Thus, the influence of manganese and that of tungsten 
in the process of steeling is not easily explained. The 
utility of nitrogenised organic substances and certain 
saline matters in aiding solution is denied by experi¬ 
enced metallurgists. Some are of opinion that the best 
quality of cemented steel is obtained by the action of 
carbon on pure iron; others, that cementation can take 
place only under the influence of the nitrogen of the 
air. In either case, theory does not tell us why certain 
irons yield the best steel, while others, to all appearance 
as pure, produce a very inferior quality. It is well known 
that the difficulties in the fabrication of steel obtained 
by puddling are such as often to discourage the most 
skilful manufacturers. 

This uncertainty in the methods of steeling is found 
likewise in the theories proposed for explaining the 
production of steel. Some chemists are of opinion that 
solid carbon acts directly on iron, penetrates the metal, 
and, circulating in its mass, converts it into steel. 
Others, among whom Leplay and Laurent are con¬ 
spicuous, believe that cementation is invariably owing 
to the action of a gaseous carburetted compound on iron. 
Laurent goes so far even as to say that in the cementa¬ 
tion-boxes the vapour of the volatilised carbon effects the 
acieration. 

The action exercised on iron by cyanides widens the 
field of the theory of cementation. A familiar experi¬ 
ment in chemistry has been utilised in practice: it 
consists in converting iron into steel by heating it with 
an alkaline cyanide or ferrocyanide. And, again, M. 
Caron, in a recent and interesting communication to the 
Academy, states that cyanide of ammonium, which is 
formed in the cementation-boxes, acts on iron like 
alkaline cyanides and rapidly converts it into steel. 

The papers published on the subject of acieration have, 
doubtless, enriched science with many new and important 
facts; above all, they have particularised the circum¬ 
stances which appear to determine this process most 
readily, but they have thrown no new light on the 
theoretical questions relating to the chemical constitution 
of steel. The writers still aver that steel is a carburet 
of iron, which they place chemically between iron and 
cast iron. 

My opinion as to the composition of steel differs 
entirely from those hitherto accepted. I hope to be able 
to prove that steel is not a carburet of iron, and that 
there exists a series of steels resulting from the combi¬ 
nation of iron with metalloids, metals, and even with 
cyanuretted bodies. 

I am not acquainted with a single unequivocal experi¬ 
ment tending to show that steel is a combination of pure 
carbon and iron. Minute proportions of foreign bodies, 
not always detectable by analysis, can modify the pro¬ 
perties of iron. When it is proposed to study the action 
of pure carbon on iron, there are necessarily other bodies 
present besides those whose mutual action we desire to 
determine. Without referring to the impurities taken 
up from the crucible, there are the influence of the gases 
from the furnace, which penetrate the apparatus; the 
action of the atmospheric elements which the charcoal 
does not absorb; or the presence of the various substances 
contained in the charcoal itself,—all of which circum¬ 
stances are wholly disregarded. 

In an experiment with diamond-dust, which I shall 
presently state, the influence of foreign bodies have been 
equally unheeded. 

I shall now recal the fact I have already submitted to 
the Academy, wffiich is, that steel, when dissolved in 
acids, leaves a residue in no point resembling pure carbon, 
and which, by its properties and composition, is nearly 
allied to certain cyanuretted products; thus, both 
synthetical and analytical experiments are far from 
proving that steel contains nothing but carbon and 
iron. 

To determine the true constitution of steel, and to 
ascertain whether there does not exist a series of bodies 
differing in composition, as tungsten steel differs from 
that of charcoal, yet allied by certain common properties, 
I propose to submit iron to the action of all the bodies 
capable of influencing the phenomenon of acieration. 

I think that nitrogen ought to take the first place in 
this examination. Such wras the object of my last com¬ 
munication to the Academy.1 

I have applied myself to free nitride of iron from the 
excess of metal it is capable of retaining, and to produce, 
as far as possible, a definite compound. 

But in the nitration of iron, as in the carburation of 
this metal, there are different degrees. Before forming 
under the influence of nitrogen, the scales which come 
off, and which, according to my experiments, contain 9*5 
per cent, of nitrogen, the general properties of the metal 
undergo profound modifications; while preserving a 

1 Chemical News, Vol. iii. p. 2.76. 
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certain, malleability, it becomes white and fibrous. The 
iron in this state is still metallic, but, nevertheless, is 
strongly nitrogenised. It is this nitrogenised iron which 
I submit to the Academy, and which has undergone the 
processes connected with steeling which I am about to 
describe. 

Desiring to study the successive or simultaneous action 
of nitrogen and carbon on iron, I was first obliged to 
find out a simple and easily-graduated method of car- 
buration as certain as the process for the nitration of 
iron by ammonia. 

The action of illuminating gas on iron possesses all 
these advantages. In fact, I have proved that if dry 
coal-gas is passed at red heat during two hours on iron, 
I obtain a very regular carburation, and the metal is 
converted into a gray cast iron, graphitic, very 
malleable, and in every way comparable to the best cast 
iron produced by wood charcoal. I present to the 
Academy a specimen of cast iron formed under these 
circumstances. 

By employing ammonia and coal-gas, I possess two 
easily regulated processes, which enable me to study, 
either isolatedly or simultaneously, the action of ammonia 
and carbon on iron. 

The result of my experiments is, that when iron is 
submitted to the action of coal-gas I obtain cast iron 
only; but when the earburetted gas is made to react on 
previously nitrogenised iron, the characteristics of steel 
are evident in the metallic compound. A very remark¬ 
able fact here appears, which is, that the properties of 
the steel in some measure depend on the quantity of 
nitrogen first imparted to the iron. If the nitration has 
not been carried on a sufficient time, the coal-gas, in 
acting upon iron, produces a body intermediate between 
steel and cast iron; if, on the contrary, the metal has 
undergone a sufficient degree of nitration, the gas pro¬ 
duces a steel of magnificent grain. The specimens which 
I presented to the Academy were formed in this manner. 
I have thus been enabled to realise M. Despretz’s antici¬ 
pations, and to determine what influence nitride of iron 
exercises on the phenomena of steeling. 

When, instead of making nitrogen and carbon react 
successively on the metal, I have passed a mixture of 
ammonia and lighting-gas on red-hot iron, the metal has 
immediately changed to steel, which varies with the 
relative proportions of the two gases. 

In the experiments here described I believe I have for 
the first time produced steel by means of the successive 
action of two gases on iron,—one, ammoniacal gas, 
furnishing nitrogen ; the other, lighting gas, furnishing 
carbon; and what appears to me to make the steel thus 
obtained still more interesting is, that with it cementa¬ 
tion is no longer effected with wood charcoal, but with 
coal-gas. I ask metallurgists whether these experiments, 
which, in a theoretical point of view, throw light on the 
phenomenon of cementation, will not one day be prac¬ 
tically utilised. Would it not be a curious circumstance 
in the cementation of iron were wood charcoal super¬ 
seded by the products of the distillation of coal ? 

These facts establish positively the important part 
nitrogen plays in the phenomena of steeling. It 
remained for me to ascertain whether nitrogen, evidently 
a cementing agent, remains in the metallic compound, 
or whether its only use is to present carbon to the iron 
in a state favourable to chemical combination. 

To resolve this interesting question, I submitted steel, 
obtained with ammonia and lighting gas, to the influence 
of the agent which could prove the presence of nitrogen 

in steel with the greatest nicety,—viz., pure and dry 
hydrogen. 

By heating in hydrogen some steel prepared in my 
laboratory, I immediately detected the presence of 
nitrogen in this metallic compound ; for during the whole 
of the experiment it disengaged considerable quantities 
of ammonia. 

After thus re-finding nitrogen in steel obtained by the 
action of ammonia and lighting'gas on iron, it became 
interesting to submit ordinary steel to the same proofs, 
and to ascertain whether these metallic compounds are 
equally nitrogenised. 

To this end I have operated on steels of various sorts, 
all in high commercial estimation. My experiments 
were made successively on Jackson’s French, Huntsmann’s 
English, and Krupp’s German steel. 

(To be continued.) 

On Artificial Guano, by Dr. Abraham Gesner, F.G.S. 

Guano, so valuable a fertiliser, is chiefly composed of 
the excrements of sea fowls. Frequently it contains 
feathers, bones of fishes, humus, &e, It is very variable 
in composition, a circumstance that has been ascribed to 
the different kinds of food upon which the birds sub¬ 
sisted. Some guanos contain upwards of 25 per cent, 
of uric acid, in others that acid is almost entirely absent, 
and it is the same in regard to other acids, salts and 
alkalies. Ammonia usually enters largely into the best 
qualities of this fertiliser, and the presence of its carbo¬ 
nate is known by its odour. The oxalate, urate, and 
phosphate of ammonia and magnesia are almost always 
present with the phosphates of soda and lime, the phos¬ 
phates having been derived from the bones of the fish 
upon which the birds fed. In the supply of ammonia 
and of earthy and alkaline salts, guano is of the greatest 
value for plants cultivated for food. The food of the 
birds, from which the guano had been deposited has 
been certain fish that fed upon other fish, the food of 
which was marine plants, or animalculse. The origin of 
this fertiliser is therefore found in marine plants and 
animals. 

The writer has obtained a product analogous to the 
true guano, and one nearly, if not quite, equal in its 
value for fertilising purposes. Chemical and mechanical 
means have been applied to the marine fuci and fishes 
and fish offal until an artificial guano has been obtained.. 
The sources of the alkaline carbonate, chloride of sodium 
and organic matter have been found in marine plants, 
the phosphates and carbonates of lime and ammonia in 
the bones of flesh and fishes, and after many experi¬ 
ments, carefully performed, they have been combined so 
as to form a cheap and portable manure. At Long 
Island, in the State of New York, menhaden are manu¬ 
factured into manure : the oil, which is very offensive, 
being extracted from the fish and employed for common 
purposes. 

Having visited a great number of the fishing esta¬ 
blishments of the Provinces of New Brunswick, Nova 
Scotia, Newfoundland, and the islands and coasts of the 
Gulf of St, Lawrence and Labrador, the writer obtained 
a knowledge of the vast quantity of fish and flesh offal 
annually thrown into the sea, or otherwise lost to every 
useful purpose. The garbage thrown overboard yearly 
from vessels fishing on the banks of Newfoundland, if 
properly preserved and manufactured, with the annual 
growth of sea-weeds upon the shore, would fertilise the 
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entire cultivated surface of the Eastern States and 
British Provinces ; still the amount of animal matter 
thus referred to is far less than that produced by the 
inshore fisheries. 

To the foregoing may be added the enormous quanti¬ 
ties of mytili and other shellfish growing upon the shore, 
and which are not less applicable for the manufacture of 
artificial guano than the offal of the finny tribes. At 
many places on the shores fish are met with in such 
abundance that they are employed by the fishermen to 
manure the small patches of ground some of them culti¬ 
vate. At the principal fishing stations, the refuse gar¬ 
bage and bones alone would supply a manufactory, and 
with good management, and the use of kelp, the offal 
may be transported from place to place without incon¬ 
venience. Like the bones of terrestrial animals, the in¬ 
organic matter, or ash of the bones of fishes consists in 
the greater part of the phosphates of lime, or bone 
phosphate, with carbonate of lime, the fertilising pro¬ 
perties of which are w7ell understood. Few soils pre¬ 
serve their fertility for any length of time. Every crop 
removes from the earth certain elements, which it is the 
business of the farmer to restore, and for that purpose 
no manure is better adapted than guano, either natural 
or artificial.—Scientific American. 

PROCEEDINGS OF SOCIETIES. 
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William Robert Grove, Esq., M.A., Q.C., F.R.S., 
Vice-President, in the Chair. 

On the Application of the Laic of the Conservation of Force 
to Organic Nature, by Professor Helmholtz, F.R.S. 

The most important progress in natural philosophy by 
•which the present century is distinguished, has been the 
discovery of a general law which embraces and rules all 
the various branches of physics and chemistry. Ihis law 
is of as much importance for the highest speculations on 
the nature of forces as for immediate and practical ques¬ 
tions in the construction of machines. This law at present 
is commonly known by the name of “the principle of 
conservation of force.” It might be better perhaps to call 
it, with Mr. Rankine, “ the conservation of energy,” 
because it does not relate to that which we call commonly 
intensity of force. It does not mean that the intensity of 
the natural force is constant; but it relates more to the 
whole amount of power which can be gained by any natural 
process, and by which a certain amount of work can be 
done. For example: if we apply this law to gravity, it 
does not mean, what is strictly and undoubtedly true, that 
the intensity of the gravity of any given body is the same 
as often as the body is brought back to the same distance 
from the centre of the earth. Or with regard to the other 
elementary forces of nature—for example, chemical force: 
when two chemical elements come together, so that they 
influence each other, either from a distance or by immediate 
contact, they will always exert the same force upon each 
other—the same force both in intensitv and in its direction 
and in its quantity. This other law, indeed, is true; but 
it is not the same as the principle of conservation of force. 
We may express the meaning of the law of conservation 
of force by saying that every force of nature, when it 
effects any alteration, loses and exhausts its faculty to 
effect the same alteration a second time. But while, by 
every alteration in nature, that force which has been the 
cause of this alteration is exhausted, there is always 

another force which gains as much power of producing 
new alterations in nature as the first has lost. Although, 
therefore, it is the nature of all inorganic forces to become 
exhausted by their own working, the power of the whole 
system in which these alterations take place is neither 
exhausted nor increased in quantity, but only changed in 
form. Some special examples will enable you better to 
understand this law than any general theories. We will 
begin with gravity; that most general force, which not only 
exerts its influence over the whole universe, but which at 
the same time gives the means of moving to a great 
number of our machines. Clocks and smaller machines, 
you know, are often set in motion by a weight. The same 
is really the case with water-mills. Water-mills are 
driven by falling water ; and it is the gravity, the weight 
of the falling water, which moves the mill. Now you 
know that by water-mills, or by a falling weight, every 
machine can be put in motion ; and that by these motive 
powers every sort of work can be done which can be done 
at all by any machine. You see, therefore, that the weight 
of a heavy body, either solid or fluid, which descends from 
a higher place to a lower place is a motive power, and can 
do every sort of mechanical work. Now if the weight 
has fallen down to the earth, then it has the same amount 
of gravity, the same intensity of gravity; but its power 
to move, its power to work, is exhausted. It must become 
again raised before it can work anew. In this sense, 
therefore, I say that the faculty of producing new work is 
exhausted—is lost; and this is true of every power of 
nature when this power has produced alteration. Hence, 
therefore, the faculty of producing work, of doing work, 
does not depend upon the intensity of gravity. The 
intensity of gravity may be the same, the weight may be 
in a higher position or in a lower position, but the power 
to work may be quite different. The power of a wTeight 
to work, or the amount of work which can be produced 
by a weight, is measured by the product of the height to 
which it is raised and the weight itself. Therefore our 
common measure is foot-pound; that is, the product of 
the number of feet and the number of pounds. Now, we 
can by the force of a falling weight raise another weight; 
as, for example, the falling water in a water-mill may raise 
the weight of a hammer. Therefore it can be shown that 
the work of the raised.' hammer, expressed in foot-pounds, 
that is, the weight of the hammer multiplied by the height 
expressed in feet to which it is raised,—that this amount 
of work cannot be greater than the product of the weight 
of water which is falling down, and the height from which 
it fell down. Now we have another form of motive power, 
of mechanical motive power; that is, velocity. The 
velocity of any body in this sense, if it is producing work, 
is called vis viva, or living force, of that body. You will 
find many examples of it. Take the ball of a gun. If it 
is shot off, and has a great velocity, it has an immense 
power of destroying ; and if it has lost its velocity, it is 
quite a harmless thing. The great power it has depends 
only on its velocity. In the same sense, the velocity of 
the air, the velocity of the wind, is motive power; for it 
can drive windmills, and by the machinery of the wind¬ 
mills it can do every kind of mechanical work. Therefore, 
you see that also velocity in itself is a motive force. 

Take a pendulum which swings to and fro. If the pen¬ 
dulum is raised to the side, the weight is raised up ; it is 
a little higher than when it hangs straightly down, perpen¬ 
dicular. Now if you let it fall, and it comes to its posi¬ 
tion of equilibrium, it has gained a certain velocity. 
Therefore, at first, you had motive power in the form of a 
raised weight. If the pendulum comes again to the posi¬ 
tion of equilibrium, you have motive power in the form of 
vis viva, m the form of velocity, and then the pendulum 
goes again to the other side, and it ascends again till it loses 
its velocity ; then again, vis viva or velocity is changed mto 
elevation of the weight: so you see in every pendulum 
that the power of a raised weight can be changed into 
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velocity, and the velocity into the power of a raised weight. 
These two are equivalent. 

Then take the elasticity of a bent spring. It can do 
work, it can move machines or watches. The cross-bow 
contains such springs. These springs of the watch and 
cross-bow are bent by the force of the human arm, and 
they become in that way reservoirs of mechanical power. 
The mechanical power which is communicated to them by 
the force of the human arm, afterwards is given out by a 
watch during the next day. It is spent by degrees to over¬ 
power the friction of the wheels. By the cross-bow, the 
power is spent suddenly. If the instrument is shot off, 
the whole amount of force which is communicated to the 
spring is then again communicated to the shaft, and gives 
it a great vis viva. 

Now the elasticity of air can be a motive power in the 
same way as the elasticity of solid bodies ; if air is com¬ 
pressed, it can move other bodies ; let us take the air-gun ; 
there the case is quite the same as with the cross -bow. 
The air is compressed by the force of the human arm ; it 
becomes a reservoir of mechanical power ; and if it is shot 
off, the power is communicated to the ball in the form of 
vis viva, and the ball has afterwards the same mechanical 
power as is communicated to the ball of a gun loaded with 
powder. 

The elasticity of compressed gases is also the motive 
power of the mightiest of our engines, the steam-engine; 
but there the case is different. The machinerv is moved 
by the force of the compressed vapours, but the vapours 
are not compressed by the force of the human arm, as in 
the case of the compressed air-gun. The compressed 
vapours are produced immediately in the interior of the 
boiler by the heat which is communicated to the boiler 
from the fuel. 

You see, therefore, that in this case the heat comes in 
the place of the force of the human arm, so that we learn 
by this example, that heat is also a motive power. This 
part of the subject, the equivalence of heat as a motive 
power, with mechanical power, has been that branch of this 
subject which has excited the greatest interest, and has 
been the subject of deep research. 

It may be considered as proved at present, that if heat 
produces mechanical power, that is, mechanical work, a 
certain amount of heat is always lost. On the other hand, 
heat can be also produced by mechanical power, namely, 
by friction and the concussion of unelastic bodies. You 
can bring a piece of iron into a high temperature, so that 
it becomes glowing and luminous, by only beating it con¬ 
tinuously with a hammer. Now, if mechanical power is 
produced by heat, we always find that a certain amount 
of heat is lost; and this is proportional to the quantity of 
mechanical work produced by that heat. We measure 
mechanical work by foot-pounds, and the amount of heat 
we measure by the quantity of heat which is necessary to 
raise the temperature of one pound of water by one 
degree, taking the centigrade scale. The equivalent of 
heat has been determined by Mr. Joule, of Manchester. 
He found that one unit of heat, or that quantity of heat 
which is necessary for raising the temperature of a pound 
of water one degree centigrade, is equivalent to the 
mechanical work by which the same mass of water is 
raised to 423^ metres, or 1389 English feet. This is the 
mechanical equivalent of heat. 

Hence, if we produce so much heat as is necessary for 
raising the temperature of one pound of water by one 
degree, then we must apply an amount of mechanical 
work equal to raising one pound of water 1389 English 
feet, and lose it for gaining again that heat. 

By these considerations, it is proved, that heat cannot 
be a ponderable matter, but that it must be a motive 
power, because it is converted into motion or into mecha¬ 
nical power, and can be either produced by motion or 
mechanical power. Now, in the steam-engine we find 

that heat is the origin of the motive powhr, but the heat 
is produced by burning fuel, and therefore the origin of 
the motive power is to be found in the fuel, that is, in the 
chemical forces of the fuel, and in the oxygen with 
which the fuel combines. 

You see from this, that the chemical forces can produce 
mechanical work, and can be measured by the same units 
and by the same measures as any other mechanical force. 
We may consider the chemical forces as attractions, in 
this instance, as attraction of the carbon of the fuel for 
the oxygen of the air ; and if this attraction unite the two 
bodies, it produces mechanical work just in the same way 
as the earth produces work, if it attract a heavy body. 
Now the conservation of force, of chemical force, is of 
great importance for our subject to day, and it may be 
expressed in this way. If you have any quantity uf 
chemical materials, and if you cause them to pass from 
one state into a second state, in any way, so that the 
amount of the materials at the beginning, and the amount 
of the materials at the end at this process be the same, 
then you will have always the same amount of work, of 
mechanical work or its equivalent, done during this pro¬ 
cess. Neither more nor less work can be done by the 
process. Commonly, no mechanical work in the common 
sense is done by chemical force, but usually it produces 
only heat; hence the amount of heat produced by any 
chemical process must be independent of the way in 
which that chemical process goes on. The way may be 
determined by the will of the experimenter as he likes. 

We see, therefore, that the energy of every force in 
nature, can be measured by the same measure, by foot¬ 
pounds, and that the energy of the whole system of bodies 
which are not under the influence of any exterior body 
must be constant ; that it cannot be lessened or increased 
by any change. Now the whole universe represents such 
a system of bodies endowed with different sorts of forces 
and of energy, and therefore we conclude from the facts I 
have brought before you, that the amount of working 
power, or the amount of energy in the whole system of 
the universe must remain the same, quite steady and un-. 
alterable whatever changes may go on in the universe. 
If we accept the hypothesis of Laplace, that in the first 
state the universe was formed by a chaos of nebulous 
matter, spread out through infinite space, then we must 
conclude, that at this time the only form of energy exist¬ 
ing in this system was the attraction of gravitation, and it 
was therefore the same sort of energy as is possessed by a 
raised weight. Afterwards, astronomers suppose, this 
nebulous matter was conglomerated and aggregated to 
solid masses. Great quantities of this nebulous 
matter, possibly from a great distance, fell together, 
and thus their attraction, or the energy of their 
attraction, was destroyed, and hence heat must have 
been produced ; and the facts we know at present are 
sufficient to enable us to calculate the amount of this heat, 
that is, of the whole heat which must have been produced 
during the whole process of conglomeration. This amount 
of heat is immensely great, so that it surpasses all our 
ideas and all the limits of our imagination. If we calcu¬ 
late this quantity of heat, and suppose that the sun con¬ 
tained at the same time the whoie heat, and that the sun 
had the same specific heat as water, the sun would be 
heated to tiventy-eight millions of degrees, that is, to a 
temperature surpassing all temperatures we know on 
earth ; however, this temperature could not exist at any 
time in the sun, because the heat which was produced by 
the aggregation of the masses, must also be spent partially 
by radiation into space. I give only the result of these 
calculations in order that you may see from it what a great 
amount of heat could be produced in this way. The same 
process goes on also at present in the falling stars and 
meteors which come down to the earth from planetary 
spaces. Their velocity is destroyed by the friction of the 
air and by the concussion with the surface of the earth, 
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and we see how they become luminous, and if they are 
found on the earth, we find them hot. 

The sun also at present is hotter than any heated body 
here on the earth. That is shown by the latest experi¬ 
ments made by Professors Kirchhoff and Bunsen, of 
Heidelberg, on the spectrum of the sun, by which it is 
proved, that in the atmosphere of the sun iron and other 
metals are contained as vapours which cannot be changed 
into vapours by any amount of heat on the earth. 

Our earth contains a great amount of energy in the 
form of its interior heat. This part of its energy produces 
the volcanic phenomena; but it is without great influence 
upon the phenomena of the surface, because only a very 
small amount of this heat comes through. It can be cal¬ 
culated that the amount of heat which goes from the 
interior to the surface cannot raise the temperature of the 
surface any higher than the thirteenth part of a degree. 

We have another power which produces motion on the 
surface of the earth. I mean the attraction of the sun and 
of the moon producing the tides. 

All the other phenomena on the surface of the earth are 
produced by the radiations of the sun, by the sunbeams ; 
and the greater part of those cbauges which occur on the 
surface of our earth, are caused by the heat of the sun. 
As the heat of the sun is distributed unequally over the 
surface, some parts of the atmosphere become heated more 
than other parts ; the heated parts of the atmosphere rise 
up, and so winds and vapours are produced. They come 
down at first as clouds in the higher parts of the atmo¬ 
sphere, and then as rain upon the surface of the earth ; 
they are collected as rivers, and go again down into the 
sea. So you see that all the meteorological phenomena of 
our earth are produced by the effect of the solar beams, by 
the heat of the sun. 

The light of the sun is the cause of another series of 
phenomena, and the principal products of the light of the 
sun are plants, because plants can only grow with the help 
of the sun-light. It is only by the help of the sun-light, 
that they can produce the inflammable matter which is 
deposited in the bodies of plants, and which is extracted 
from the carbonic acid and the water contained in the 
atmosphere, and in the earth itself. 

This may give you an idea of the sense and bearing of 
the general principle on which I purpose to speak. As 
many English philosophers have been occupied wbth 
working out the consequences of this most general and 
imporant principle for the theory of heat, for the energy of 
the solar system, for the construction of machines, you 
will hear these results better explained by your own 
countrymen ; I shall abstain from entering further into 
this part of the subject. At the same time that Mr. Grove 
showed that every force of nature is capable of bringing 
into action every other force of nature, Mr. Joule, of 
Manchester, began to search for the value of the mechanical 
equivalent of heat, and to prove its constancy, principally 
guided by the more practical interests of engineering. The 
first exposition of the general principle was published in 
Germany by Mr. Mayer, of Heilbron, in the year 1842. 
Mr. Mayer was a medical man, and much interested in 
the solution of physiological questions, and he found out 
the principle of the conservation of force guided by these 
physiological questions. At the same time also, I myself 
began to work on this subject. I published my researches 
a little later than Mr. Mayer, in 1845. Now, at first sight, 
it seems very remarkable and curious, that even physiolo¬ 
gists should come to such a law. It appears more natural, 
that it should be detected by natural philosophers or 
engineers, as it was in England ; but there is, indeed, a 
close connexion between both the fundamental questions 
of engineering and the fundemental questions of physio¬ 
logy with the conservation of force. For getting machines 
into motion, it is always necessary to have motive-power, 
either in water, fuel, or living animal matter. The con¬ 
structors of machines, instruments, watches, within the 

last century, who did not know the conservation of force, 
were induced to try if they could not keep a machine in 
motion without any expenditure for getting the motive 
power. Many of them worked for a long time very 
industriously to find out such a machine which would 
give perpetual motion, and produce any mechanical work 
which they liked. They called such a machine a perpetual 
mover. They thought they had an example of such a 
machine in the body of every animal. There, indeed, 
motive-power seemed to be produced every day without 
the help of any external mechanical force. They were 
not aware that eating could be connected with the produc¬ 
tion of mechanical power. Food, they believed, was 
wanting only to restore the little damages in the machine, 
or to keep off friction, like the fat which made the axles of 
wheels to run smoothly. Now, at first, by the 'mathe¬ 
maticians of the last century, the so-called principle of 
conservation of vis viva was defected, and it was shown 
that by the action of the purely mechanical powers, it was 
not possible to construct a perpetual mover; but it 
remained still doubtful if it would not be possible to do so 
by the interposition of heat, or electricity, or chemical 
force. At last, the general law of conservation of force 
was discovered, and stated, and established; and this law 
shows that also by the connection of mechanical powers 
with heat, with elect: icity, or with chemical force, no such 
machine can be constructed to give a perpetual motion, 
and to produce work from nothing. 

We must consider the living bodies under the same 
point of view, and see how it stands with them. Now, if 
you compare the living body with a steam-engine, then 
you have the completest analogy. The living animals take 
in food that consists of inflammable substances, fat and 
the so-called hydrocarbons, as starch and sugar,and nitro¬ 
genous substances, as albumen, flesh, cheese, and so on. 
Living animals take in these inflammable substances and 
oxygen, the oxygen of the air, by respiration. Therefore, 
if you take, in the place of fat, starch, and sugar, coals or 
wood, and the oxygen of the air, you have the substances 
in the steam-engine. The living bodies give out carbonic 
acid and water ; and then if we neglect very small quan¬ 
tities of more complicated matters which are too small to 
be reckoned here, they give up their nitrogen in the form 
of urea. Now, let us suppose that we take an animal on 
one day, and on any day afterwards ; and let us suppose 
that this animal is of the same weight the first day and 
the second day, and that its body is composed quite in 
the same way on both days. During the time—the 
interval of time—between these two days the animal has 
taken in food and oxygen, and has given out carbonic acid, 
water and urea. Therefore, a certain quantity of inflam¬ 
mable substance, of nutriment, has combined with oxygen, 
and has produced, nearly the same substances, the same 
combinations, which would be produced by burning the 
food in an open fire, at least, fat, sugar, starch, and so on ; 
and those substances which contained no nitrogen would 
give us, quite in the same way, carbonic acid and water, 
if they are burnt in the open fire, as if they are burnt 
in the living body ; only the oxidation in the living body 
goes on more slowly. The albuminous substances would 
give us the same substances, and also nitrogen, as if they 
were burnt in the fire. You may suppose, for making 
both cases equal, that the amount of urea which is pro¬ 
duced in the body of the animal, may be changed without 
any very great development of heat, into carbonate of 
ammonia, and carbonate of ammonia may be burnt, and 
gives nitrogen, water, and carbonic acid. The amount of 
heat which would be produced by burning urea into 
carbonic acid and nitrogen, would be of no great value 
when compared with the great quantity of heat which is 
produced by burning the fat, the sugar, and the starch. 
Therefore we can change a certain amount of food into 
carbonic acid, water and nitrogen, either by burning the 
whole in the open fire, or by giving it to living animals as 
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food, and burning afterwards only the urea. In both 
cases we come to the same result. 

Now, I have said that the conservation of force for 
chemical processes requires a fixed amount of mechanical 
work, or its equivalent, to be given out during this pro¬ 
cess ; and the amount is exactly the same in whatever way 
the process may go on. And therefore we must conclude 
that by the animal as much work must be done, must be 
given out—the same equivalent of mechanical wrork—as 
by the chemical process of burning. Now let us remark 
that the mechanical work which is spent by an animal, 
and which is given to the external world, consists, firstly, 
in heat; and secondly, in real mechanical work. We 
have no other forms of work, or of equivalent of work, 
given out by living animals. If the animal is reposing, 
then the whole work must be given out in the form of 
heat; and therefore we must conclude that a reposing 
animal must produce as much heat as would be produced 
by burning its food. A small difference would remain for 
the urea ; we must suppose that the urea produced by the 
animal is also burnt, and taken together with the heat 
immediately produced by the animal itself. Now we 
have experiments made upon this subject by the French 
philosophers Dulong and Desprez. They found that these 
two quantities of heat—the one emitted by burning, the 
other by the living animal—are nearly identical; at least, 
so far as could be established at that time, and with those 
previous researches which existed at that time. The heat 
which is produced by burning the materials of the food 
is not quite known even now. We want to have researches 
on the heat produced by the more complicated combina¬ 
tions which are used as food. Dulong and Desprez have 
calculated the heat according to the theoretical supposition 
of Lavoisier—which supposition is nearly right but not 
auite right—therefore there is a little doubt as to the 
amount of the heat, but experiments show that at least to 
the tenth part of that heat the quantities are real-ly equal; 
and we may hope if we have better researches on the heat 
produced by burning the food, that these quantities will 
also be more equal than they were found to be by 
Dulong and Desprez. 

Now, if the body be not reposing, but if muscular 
exertion take place, then also mechanical work is done. 
The mechanical work is very different, according to the 
different kinds of muscular exertion. If we walk only on 
a plane surface, we must overpower the resistance of 
friction and the resistance of the air; but these resistances 
are not so great that the work which we do by walking on 
a plane is of great amount. Our muscles can do work in 
very different ways. By the researches of Mr. Iledten- 
bacher, the Director of the Polytechnic School of Carlsruhe, 
it is proved that the best method of getting the greatest 
amount of work from a human body is by the treadmill, 
that is, by going up a declivity. If we go up the declivity 
of a hill we raise the weight of our own body. In the 
treadmill the same work is done, only the mill goes always 
down, and the man on the mill remains in his place. 

Now, wfe have researches on the amount of air which is 
taken in and of carbonic acid given out during such work 
in the treadmill, made by Dr. Edward Smith. He found 
that a most astonishing increase of respiration takes place 
during such work. Now you all know that if you go up a 
hill you are hindered in going too fast by the great 
frequency and the great difficulty of respiration. This, 
then, becomes far greater than by the greatest exertion of 
walking on a plane, and really the difficulty is produced by 
the great mechanical work which is done in the same time. 
Now, partly from the experiments of Dulong and Desprez, 
and partly from the experiments of Dr. Edward Smith, we 
can calculate that the human body, if it be in a reposing 
state, but not sleeping, consumes so much oxygen, and 
burns so much carbon and hydrogen, that during one hour 
so much heat is produced that the whole body, or a weight 
of water equal to the weight of the body, would be raised 
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in temperature one degree and two-tenths Centigrade (two 
degrees and two-tenths Fah.). Now Dr. Edward Smith 
found that, by going in the treadmill at such a rate, that, 
if he went up a hill at the same rate, he would have risen 
during one hour 1712 feet ; that, during such a motion, he 
exhaled five times as much carbonic acid as in the quiet 
state, and ten times as much as in sleeping. Therefore, 
the amount of respiration was increased in a most remark¬ 
able way. If wre now calculate these numbers we find that 
the quantity of heat which is produced during one hour 
of repose is one degree and two' tenths Centigrade, and 
that these are nearly equivalent to rising 1712 feet; so that, 
therefore, the amount of mechanical work done in a tread¬ 
mill, or done in ascending a hill at a good rate, is equiva¬ 
lent to the whole amount of heat which is produced in a 
quiescent state. The whole amount of the decomposition 
in the living body is five times as great as in a reposing 
and wakeful state. Of these five quantities, one quantity 
is spent for mechanical work, and four-fifths remain in 
the form of heat. Always in ascending a hill, or in doing 
great mechanical wrork, you become hot, and the produc¬ 
tion of heat is extremely great, as you well knowr, without 
making particular experiments. Hence you see how much 
the decomposition in the body is increased by doing really 
mechanical work. 

Now these measurements give us another analogy. We 
see that in ascending a mountain we produce heat and 
mechanical work, and that the fifth part of the equivalent 
of the work which is produced by the chemical process is 
really gained as mechanical work. Now, if wre take our 
steam-engine, or a hot-air engine, or any other engine 
which is driven by heat in such a way that one body is 
heated and expands, and by the expansion other bodies 
are moved,—I say, if we take any thermo-dynamic engine, 
we find that the greatest amount of mechanical work 
which can be gained by chemical decomposition or 
chemical combination is only an eighth part of the 
equivalent of the chemical force, and seven-eighths of the 
whole are lost in the form of heat; and Jiis amount of 
mechanical work can only be gained if vre have the 
greatest difference of temperature which can be produced 
in such a machine. In the living body we have no great 
difference of temperature ; and in the living body the 
amount of mechanical work which could be gained if the 
living body were a thermo-dynamic engine, like the steam- 
engine or the hot-air engine, would be much smaller than 
one-eighth. Keally, rve find from the great amount of 
work done, that the human body is in this wTay a better 
machine than the steam-engine, only its fuel is more expen¬ 
sive than the fuel of steam -engines. 

There is another machine which changes chemical force 
into mechanical power; that is, the magneto-electric 
machine. By these magneto-electric machines a greater 
amount of electrical power can be changed into mechanical 
work than in our artificial thermo-dynamic machines. We 
produce an electric current by dissolving zinc in sulphuric 
acid, and liberating another oxidizable matter. Generally 
it is only the difference of the attraction of zinc for oxygen 
compared with the attraction of copper or nitrous acid for 
oxygen. In the human body we barn substances which 
contain carbon and hydrogen, and therefore the whole 
amount of attraction of carbon and hydrogen for oxygen s 
put into action to move the machine ; and in this way the 
power of the living body is greater and more advantageous 
than the power of the magneto-electric machine. 

Let us now consider what consequences must be drawn 
when we find that the laws of animal life agree with the 
law of the conservation of force, at least as far as we can 
judge at present regarding this subject. As yet we cannot 
prove that the work produced by living bodies is an exact 
equivalent of the chemical forces which have been set into 
action. It is not yet possible to determine the exact value 
of either of these quantities so accurately as will be done 
ultimately; but we may hope that at no distant time it 
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may be possible to determine this with greater accuracy. 
There is no difficulty opposed to this task. Even at present 
I think we may consider it as extremely probable that the 
law of the conservation of force holds good for living bodies. 

Now we may ask, what follows from this fact as regards 
the nature of the forces which act in the living body ? 

The majority of the physiologists in the last century, 
and in the beginning of this century, were of opinion that 
the processes in living bodies were determined by one 
principal agent which they chose to call the “ vital prin¬ 
ciple.” The physical forces in the living body they sup¬ 
posed could be suspended or again set free at any moment, 
by the influeuce of the vital principle; and that by this 
means this agent could produce changes in the interior of 
the body, so that the health of the body would be thereby 
preserved or restored. 

Now the conservation of force can exist only in those 
systems in which the forces in action (like all forces of 
inorganic nature) have always the same intensity and 
direction if the circumstances under which they act are 
the same. If it were possible to deprive any body of its 
gravity, and afterwards to restore its gravity, then, indeed, 
W'e should have the perpetual motion. Let the weight 
come down as long as it is heavy ; let it rise if its gravity 
is lost; then you have produced mechanical work from 
nothing. Therefore this opinion that the chemical or 
mechanical power of the elements can be suspended or 
changed, or removed in the interior of the living body, 
must be given up if there is complete conservation of 
force. 

There may be other agents acting in the living body, 
than those agents which act in the inorganic world ; but 
those forces, as far as they cause chemical and mechanical 
influences in the body, must be quite of the same character 
as inorganic forces, in this at least, that their effects 
must be ruled by necessity, and must be always the same, 
when acting in the same conditions, and that there cannot 
exist any arbitrary choice in the direction of their actions. 

This is that fundamental principle of physiology which 
I mentioned in the beginning of this discourse. 

Still at the beginning of this century physiologists 
believed that it was the vital principle which caused the 
processes of life, and that it detracted from the dignity 
aaa nature of life, if any body expressed his belief that the 
blood was driven through the vessels by the mechanical 
action of the heart, or that respiration took place accord¬ 
ing to the common laws of the diffusion of gases. 

The present generation, on the contrary, is hard at work 
to find out the real causes of the processes which go on in 
the living body. They do not suppose that there is any 
other difference between the chemical and mechanical 
actions in the living body, and out of it, than can be 
explained by the more complicated circumstances and 
conditions under which these actions take place ; and we 
have seen that the law of the conservation of force legiti¬ 
mises this supposition. This law, moreover, shows the 
way in which this fundamental question, which has ex¬ 
cited so many theoretical speculations, can be really and 
completely solved by experiment. 

CORKESPONDENCE. 

Tasmanian Wheat. 

To the Editor of the Chemical News. 

Sir,—Mr. Wentworth L. Scott is presuming too much 
upon the patience of your readers. Upon the strength of 
a certain facility in microscopic observation, and an un¬ 
fortunate cacoethes scribendi, he considers it his vocation to 
favour the public with his opinion upon all and every sub¬ 
ject connected with food and its adulteration. 

This being the case, it is not surprising that a long letter 
from this authority upon the products and resources of 
Tasmania, should appear in the Society of Arts, Journal 
appended to the interesting paper by Dr. Milligan. Iam, 
however, astonished that you, Sir, should have occupied 
your valuable space with such nonsense. What is the 
meaning of the analysis of wheat which he there gives ? 
The tabular form in which it is printed, together with the 
“ ioo-ooo ” placed at the foot of the column of figures, evi¬ 
dently show that they are per-centages, the united amounts 
making up 100 parts. If Mr. Scott had given us the 
figures as he found them, and left it to others to give their 
proper value to them, it would not have much mattered ; 
but when an analyst prints in one column, water, 13*4, 
ash., 2-2, and then gives the constituents of that ash ; next 
nitrogenous matter, i5'7, and nitrogen 2-5 ; then carbonous 
matter, 68% fat, 1-4, and starch, &c. 67-1. When all 
these and many more are placed in order, one under the 
other, and then nicely finished with a rule, and “ ioo'ooo ” 
beneath it as the sum of the whole, it is evident that Mr. 
Scott’s arithmetic is at fault, and more than probable that 
his chemistry is not less so.—I am &c. E.C.S. 

Burlington House, May z), 1861. 

[Our correspondent will see that we have omitted 

several paragraphs from his letter, which, being simply 

abusive, would be of interest to but few of our readers. 

Personalities do no,t strengthen a bad cause whilst they 

materially injure a good one.—Ed. C. N.] 

Composition of Oxen, Sheep, and Pigs. 

To the Editor of the Chemical News. 

Sir,—In your notice of the paper by Mr. Lawes and my¬ 
self “ On the Composition of Oxen, Sheep, and Pigs, and 
of their Increase wdiilst Fattening,” which appears in the 
Chemical News of May 11, you remark on the fact, 
that, in the paper in question, “ no particulars are afforded 
explanatory of the analytical methods employed, and of 
the general system of operating.” 

The fact is, that the paper you have noticed, is an 
abstract of numerous other papers which are referred to, 
and all the particulars in question, will be found in the 
Philosophical Transactions, Part xi,, 1859.—I am, &c. 

J. H. Gilbert. 
Harpenden, St. Albans, May 15. 

Chemical Notices from Foreign Sources. 

I. MINERAL CHEMISTRY. 

Meactfioia ©f USyjmsailplaite ©f S©el« ©11 
©f Lime.—Diehl found (Jahresbericht d. physikal, Vcrein 
zu Frankfurt, 1859, s- 83) that sulphate of lime -was dis¬ 
solved when treated with a super-saturated solution of 
hyposulphite of soda. This solution depends, says the 
author, on the great disposition of the hyposulphites 
to form easily soluble double salts. When alcohol 
is added to the solution, the double salt formed 
separates out in the form of a heavy, oily fluid congealing 
into white crystalline needles, and mixed with the un¬ 
dissolved hyposulphite of soda. This behaviour of the 
hyposulphite of soda to sulphate of lime, offers a simple 
means of separating lime from the other insoluble alkaline 
earths in the form of sulphate. To separate sulphate of 
lime from sulphate of baryta, the mixture of these salts 
must be treated with a concentrated solution of the hypo¬ 
sulphite and gently warmed. To be quite certain that all 
the lime is extracted, the treatment with the hyposulphite 
should be repeated once or twice until the filtered solution 
gives no sign of lime when tested with oxalate of ammonia. 
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The undissolved sulphate of baryta may then be collected 
on a filter, washed with hot water, ignited and weighed ; 
and the lime in the filtrate precipitated by oxalate of 
ammonia, and estimated in the usual way. 

Action of Hyposulphite of Sorta on Ferro* and 
Fei-ricyanhles.—Diehl (Ibid, s. 85) has further studied 
the action of hyposulphite of soda on ferrocyanogen 
compounds. The ferro- and ferricyanides of copper, lead, 
silver, and mercury, he finds to be soluble in a solution of 
the hyposulphite; while the corresponding compounds 
of zinc, manganese, cobalt, nickel, cadmium, and tin, are 
insoluble. This reaction, the author says, may be found 
useful in the qualitative separation of the above compounds 

\ * 
Action of Pho§plmretted My*liog«*n on Salts 

of the Alkalies.—Winkler has made this the subject of 
a long investigation (Chemisches Centralblatt., No. xviii. 
April 24, p. 285). In his experiments the author passed 
the non-spontaneously inflammable gas through dilute 
solutions of different salts, the object apparently being to 
see in what cases phosphoric acid was produced. With 
the chlorides of potassium, sodium, and ammonium, 
phosphoric acid was formed; but in no other cases was 
any obtained. The solutions were tested with molybdate 
of ammonia and hydrochloric acid ; but in doubtful cases 
the author resorted to the other tests for phosphoric acid. 

A solution of carbonate of soda absorbed the phos 
phuretted hydrogen, and evolved carbonic acid. At first 
the solution became cloudy, but the cloudiness soon dis¬ 
appeared. On the addition of the molybdate and hydro¬ 
chloric acid, a bulky white precipitate was produced, 
which however redissolved when the mixture was shaken, 
and the fluid became of a bluish colour, which changed to 
a deep blue on being gently heated. The blue solution 
evaporated to dryness in a porcelain dish left a blue stain. 
Further investigation showed that the blue compound 
resulted from the partial deoxidation of molybdic acid. 
This led the author to try other means of detecting phos¬ 
phoric acid, but he did not succeed in detecting any trace 
of that body. The experiment was repeated several times 
with the same results. 

II. ORGANIC CHEMISTRY. 

Acetylene.—New methods of preparing this gas 
(first discovered by Ed. Davy, and. described by 
Berthelot, Chemical News, Yol. i., p. 287), by the 
decomposition of bromides of ethylene, have been discovered 
by Sawitsch at Paris and Miasnikoff at Kasan. (Bulletin 
de la Societe Chimique de Paris, No. i., pp. 7—12.) The 
former passes the vapour of bibromated ethylene into an 
ammoniacal solution of cuprous oxide. A deep red- 
coloured powder falls, which, when dry, is very explosive. 
When heated with acids (sulphuric or hydrochloric) 
this fulminating powder gives off a gas which Sawitsch 
proved to be acetylene, C4 H2. Miasnikoff passes the 
vapour of bromated ethylene, C4 H3 Br (the bromide of 
acetyl of Gmelin, Handbook, Yol. ix , p. 187) once or 
twice through a hot and strong alcoholic solution 
of caustic potash and then into an ammoniacal solution of 
nitrate of silver. In this way a grey-coloured explosive 
powder is produced, which, when treated with dilute 
hydrochloric acid, also evolves acetylene. In both cases 
the formation of the acetylene is probably due to the 
splitting up of the bromide of acetyl into hydrobromic 
acid and acetylene. C4H3 Br = C4 II2 + H Br. Sawitsch 
also found that when bromide of acetyl is acted on in a 
closed vessel with amylate of sodium, bromide of sodium, 
amylic alcohol, and acetylene are formed. 

C‘HA + “ ) O2=C10II12O2 + NaBr + C,H2. 

Both authors are engaged in following up their researches 
with ethers on the bromide of propylene in the hope of 
obtaining the homologue cf acetylene, CG H4. M. Morkow- 
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nikoff at Kasan has, indeed, succeeded in forming from 
that body a detonating silver compound, which, when 
treated with dilute hydrochloric acid yielded a gas which 
appeared to be the body sought for, and which he calls 
allylene. It will be a happy day for chemists when the 
nomenclature of their science becomes fixed. 

Etkyl-lactic Acid.—Boutlerow found that when 
iodoform was acted on by ethylate of soda, besides acrylic 
acid, another acid, C10H10OG, was formed, to which he gave 
the name valero-lactic acid. This acid he has since made 
out (Bulletin de Societe Chimique de Paris, No. i. p. 9) to 
be identical with Wurtz’s ethyl-lactic acid, obtained by 
treating the diethylic ether of lactic acid with an alkali. 
Having shown that this acid is easily attacked by 
hydriodic acid, with the formation of iodide of ethyl, the 
author remarks it is very probable that the action of 
hydriodic acid and its congeners offers a means of elimi¬ 
nating the different groups which replace typical but not 
basic hydrogen. The splitting up of various organic com¬ 
pounds [e.g. glucosides) under the influence of dilute acids, 
belongs to the same class of phenomena. The new acids 
obtained by Heintz, the author thinks, may be split up by 
hydriodic acid into glycolic acid, and the iodides of their 
respective alcoholic radicals. M. Konst. Zaitzett has 
already proved that the action of hydriodic on anisic acid 
(which Kclbe and the author regard as methyl-oxybenzoic 
or methyl-salicylic acid) iodide of methyl is formed ; but 
his experiments are not yet completed. 

Coloured derivatives of Maplitlialine.—M. 
Roussin has succeeded in preparing some colours from 
naphthaline, which it would appear may be used as dyes. 
Unfortunately the colours are the same as the aniline 
derivatives, but they may perhaps possess the advantage 
of greater stability. The first step, of course, is the 
preparation of nitro-naphthaline. This M. Roussin makes 
by heating on a water-bath a mixture of 2lbs. of naphthaline 
and iolbs. of commercial nitric. The naphthaline melts, 
and remains swimming on the surface, so the flask requires 
to be shaken occasionally. Some vapours escape, and in 
time an oily layer of nitro-naphthaline forms at the bottom. 
The whole is then decanted, and the nitro-naphthaline, 
which immediately congeals, is well washed to remove the 
excess of acid. It is further purified by melting it once or 
twice, and pressing it between folds of blotting paper after 
it has cooled. Melted nitro-naphthaline runs through 
filtering-paper like water. The next step towards the 
colour is the preparation of naplithylamine. Six parts 
of hydrochloric acid and one of nitro-naphihaline 
are mixed in a flask, and enough granulated tin 
is added to reach the surface of the mixture. It is then 
heated on a water-bath, the flask being shaken occasionally. 
In a few minutes a strong re-action takes place, the nitro- 
naphthaline disappears, and the mixture becomes limpid. 
It is then decanted into an earthen pan containing hydro¬ 
chloric acid, whereupon the whole becomes nearly solid 
by the crystallization ol the hydrochlorate of naphthyiamine. 
The crystalline mass is drained on a cloth, and then 
strongly pressed. It is further purified by solution in 
boiling water, adding sulphide ammonium to precipitate 
any tin, and filtering while hot. The hydrochlorate 
crystallizes on cooling. 

On mixing a colourless solution of this hydroc'nlorate 
and another of nitrate of potash, a pomegranate-red pre¬ 
cipitate falls, which is completely insoluble in water. The 
application of this colour to dyeing is very simple. The 
skeins of silk are first dipped in a solution of the hydro¬ 
chlorate of naphthaline, then wrung, afterwards immersed 
in a bath of nitrate of potash, and then rinsed as usual. 
Shades of colour, from a faint blush to a deep maroon, 
are procured according to the strength of the solutions. 
The colour is unchangeable in the light, and is not attacked 
by any bleaching agent. Its permanency, indeed, accord¬ 
ing to the author, is marvellous. 
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MISCELLANEOUS. 

Moyal Institution.—The following is the arrange¬ 
ment of Lectures for the ensuing week :—Tuesday, May 
28, at 3 o’clock, Mr. John Hullah, “ On the History of 
Modern Music.” Thursday, May 30, 3 o’clock, Mr. W. 
Pengelly, “ On the Devonian Age of the World.” Friday, 
May 31, 8 o’clock, Dr. W. Y. Waller. F.R.S., “ On the 
Nutrition and Reparation of Nerves.” Saturday, June 1, 
3 o’clock, Professor Max Muller, “ On the Science of 
Language.” 

Mock Oil as JFnel for Steam Dsig-ines.—An appli¬ 
cation of the Rock-oil of Pennsylvania for generating steam 
for motive power under steam engine boilers is exciting atten¬ 
tion in the oil region. The following is a description of the 
apparatus used :—A series of iron pipes are laid in the 
fire arch of the boiler, which pipes are perforated in their 
upper surface with minute holes ; the oil is supplied to 
those pipes by means of a force pump, aided by an air 
receiver, to preserve a constant pressure. A spray, so to 
speak, of oil is thus made to fill the space usually filled by 
the flame of wood or coal used to raise steam ; this, once 
ignited, fills the fire arch and flues of the boiler, and 
maintains the desirable amount of heat in the boiler. If this 
fuel is not found to be too expensive, it will prove a good 
thing for the use of steamers on sea voyages. Its practical 
use has been proved, and it remains for chemists and others 
to test it on ships, &c., in a large way. There can be but 
little doubt that this oil will be found cheaper than coal 
for gas-making for lighting dwellings, streets, &c. ; its 
price, under the influence of the vast supply raised, will 
soon come down to a matter of 15 or 20 cents per gallon. 

A S'resla Water iSpciBig’ at Sea.—Mr. W. A, Booth, 
the coast pilot of the rever ue cutter Harriet Lane, reports 
the discovery of a boiling fresh water spring at sea, off the 
coast of Florida. He says the spring is situated twelve 
miles, north by east from St. Augustine, Flo., and eight 
miles off shore. It boils up with great force, and can 
be descried at a distance of two miles. When first seen 
it has the appearence of a breaker, and is generally 
avoided ; but there is no danger in the vicinity, as there are 
five fathoms of water between it and the shore. Ten 
fathoms of water are found to the seaward, but no bottom 
can be reached with the deep sea lead and thirty fathoms 
of line at the spring itself. The water in the spring is 
fresh, and is by no means unpalatable. One peculiarity 
about this phenomenon is, that when the St. John’s river 
is high, it boils up from six to eight feet above the level of 
the sea, and presents rather a forbidding appearance. 
This spring has doubtless deceived hundreds, who have 
hastily put about from, as they thought, imminent danger, 
and reported seeing a “ rock with water breaking over it.” 
The Harriet Lane has passed through it several t:mes, and 
water has been drawn from it by a bucket thrown over the 
side, and when drank, no unpleasant taste or smell has 
been found. 

"Water as a 3Fwel in Making' Iron.—The use of 
water as a fuel is now attracting a great deal of attention 
throughout the world. We translate the following from 
the Bevae Universelle ;— 

“The vapour of water has already been utilized in 
metallurgy as an agent of oxidation in the roasting of 
certain minerals, particularly to facilitate the separation 
of the compounds of antimony and arsenic in metallic 
sulphurets. For several years, attempts have been made to 
employ the calorific power of the hydrogen contained in 
water ; and it is in the same line of invention that Messrs. 
Maire and Vallee have sought to utilize water as a combus¬ 
tible in industrial furnaces, and particularly in metallurgic 
operations. Water, fed in a regulated and intermittent 
manner into a hot fire, is decomposed into oxygen and 

hydrogen. The combustion of the latter, in presence of 
the atmospheric air (the oxygen of the water being em¬ 
ployed in burning the carbon), produces a considerable 
heat in addition to that of the principal combustible.' 
There results then a considerable augmentation of caloric 
without any addition of combustible, and, consequently, a 
more rapid fusion of metals and minerals, and an economy 
of fuel which the authors of the process state varies from 
40 to 50 per cent. Experiments and calculations have demon¬ 
strated that the heat absorbed by the decomposition of water is 
less than that furnished by the combustion of the gaseous pro¬ 
ducts of the water decomposed. 

“ The following is the manner in which Messrs. Maire 
and Yallee propose to apply their method to metallurgy. 
For a blast-furnace, the water is led from a reservoir under a 
pressure of 1^ atmospheres in apipefrom x~0ths to j^thsof an 
inch in diameter, which enters the tuyere at right angles at 
a distance from its end varying from 10 to 40 inches, and 
thus the water is blown, in the form of spray, into the 
centre of the fire.” 

We have strong doubts of the truth of the above state¬ 
ment which we have italicised, notwithstanding the high 
authority on which it is made. 

ANSWERS TO CORRESPONDENTS. 

*** In publishing letters from our Correspondents we do not thereby 
adopt the views of the writers. Our intention to give both sides of a 
question will frequently oblige us to publish opinions with which we 
do not agree. 

All Editorial Communications are to be addressed to Mr. Crookes, 

and Advertisements and Business Communications to the Publishers, 

Griffin, Bohn & Co., at the Office, 10, Stationers’ Hall Court, 
London, E.C. 

Vol. II. of the Chemical News, containing a copious Index, is now 
ready, price 12s., by post, 12s. 8d., handsomely bound in cloth, gold 
lettered. The cases for binding may be obtained at our Office, price 
is. 6d. Subscribers may have their copies bound for 2s. if sent to 
our Office, or, if accompanied by a cloth case, for 6d. A few copies of 
Vol. I. can still be had, price 10s. 6cL, by post ns. 2d. Vol. III. com¬ 
menced on January 5, 1861, and will be complete in 26 numbers. 

X. C. will receive all the information which he desires by applying 
to the Secretary. 

—No silver compound will do. Try a solution of chloride of 
gold. 

W. P.—The best way to remove Starch from Printed Llama shawls 
wheu being re-dyed, is to steep the goods for two or three days in 
water at 70° F. to rot it away. Re-agents will injure the wool. 

Blue Ink—S. Andrews.—Three drachms of Chinese Blue (ferro- 
cyanide of iron) are to be ground up with one drachm of binoxalate of 
potash, and seven ounces of water. Usually a little gum (one drachm) 
is added to these quantities. 

J. P.—The process is by no means exact, hut it was given as a rough 
method of obtaining the approximate value without difficulty. 
Benzol boils at 176° F , whilst the accompanying hydrocarbons boil at 
temperatures above 212°. A mixture will, therefore, boil at a lower 
temperature the more benzol it contains. It would probably begin to 
boil at about 180°, and the boiling point would gradually rise to 200 or 
300°; the benzol coming over at the commencement. For this reason, 
commercial benzols are generally tested by trying bow much comes 
over below 212°. 

J. Allan.—The matter shall meet with immediate attention. 

A. II. B.—Dissolving and fusing a given quantity will give the in¬ 
soluble portion and moisture. For the sulphates and chlorides, 
estimate the acids in the usual way, and then, having ascertained 
what other bases are present, besides potash, unite the acids and 
bases together by calculation. 

Kofos writes:—“Mr Challis, of Cambridge, having established, by 
the aid of the hydrodynamical equations, the fact that the phenomena 
of colours arise from modifications of ray pressures, how does the 
presence of a metal in the gas flames of Kirchhoff and Bunsen’s 
spectrum apparatus stifle the colours of the solar spectra, except 
the characteristic stripe or stripes of those metals present in the 
flames ? ” 
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MINERAL ADULTERATIONS IN PAPER. 

Paper made from the best descriptions of linen or 
cotton rags, and well sized with gelatine and a little 
alum, has always been distinguished by its superior 
strength and power of resisting the wear and tear of 
rough usage. The qualities usually employed for the 
manufacture of bank-notes, of cartridge envelopes, and 
the so-called “ loan-paper,” are of this class; they all 
bear some resemblance to parchment, and although 
somewhat transparent, are held in high estimation by 
reason of their considerable power of endurance. Of 
the unsized varieties, the linen paper made by Munktell, 
and commonly known as “ Swedish filtering,” is remark¬ 
able for purity ; and, on account of its consisting wholly 
of pure vegetable fibre, and leaving consequently no 
more than an inappreciable amount of ash on burning, 
this make of paper has met with universal adoption by 
chemists, and is generally employed for filtering pur¬ 
poses in quantitative analysis. 

The practice of introducing small quantities of mineral 
matter for the purpose of imparting a superior degree of 
hardness and opacity to writing paper, particularly 
cream-laid, is generally recognised, and may not be con¬ 
sidered objectionable so long as the proportion employed 
is limited to the amount actually necessary to effect this 
end. Plaster of Paris and China clay are the materials 
usually selected, and, when used sparingly in paper¬ 
making, may be accounted necessary ingredients equally 
with the alum employed in the size. The advance in 
the price of rags during late years has, however, offered 
temptation, particularly to foreign manufacturers, to 
increase the proportion of the cheaper mineral consti¬ 
tuents in their paper, and the amount has become so 
excessive that they must be regarded as adulterations. 

Letters have been addressed to the Times during the 
past week, pointing out instances of this growing prac¬ 
tice. Professor Penny, of Glasgow, states that he has 
found in several foreign samples quantities of fine white 
clay, amounting to upwards of 30 per cent., or nearly 
one-third of the weight of the paper. He further 
remarks, “ that there is nothing in the general appear¬ 
ance of this clayed-paper to indicate the presence of so 
large a proportion of earthy matter; but when a sheet 
of it is slowly burned it leaves a grey, friable residue, 
having the form and apparently the texture of the 
original paper, and consisting almost entirely of clay.” 
Several samples of British paper were found to contain 
notable quantities of sulphate of lime (gypsum, plaster 
of Paris). Cream-laid paper of foreign manufacture 
contained, according to the same author, from 29 to 33I 
per cent, of clay, and printers’ demy from 26 to nearly 
31 per cent. 

Mr. Francis Sutton, of Norwich, fully endorses the 
statements of Professor Penny, and alludes further to a 
serious evil likely to arise from the presence of an 
excessive amount of China clay in printing paper, that, 
inasmuch as this mineral kaolin consists of tine white 

clay, associated with a considerable proportion of gritty 
silicious particles, these latter would lead to a more rapid 
destruction of the type employed for printing on such 
paper,—a result further to be anticipated on account of 
the inferior character of the foreign sizing. 

The use of starch, so frequently employed in the paper 
mills of France and Germany, may very possibly offer 
facilities for the introduction of larger quantities of 
mineral matter in the pulp. Whilst these practices are 
allowed to continue so long may we expect to hear com¬ 
plaints of brittleness of structure and bad wearing 
qualities of the paper. 

SCIENTIFIC AND ANALYTICAL 
CHEMISTRY. 

On the Artificial Production of Alizarine, 
fiy M. Z. Roussin. 

I have already pointed out binitronaphthaline as a 
fruitful source of coloured products; the action of alka¬ 
line reducers, such as sulphides and protosalts of tin, 
dissolved in caustic potash, cyanide of potassium, &c., 
yield with this substance very rich red, violet, and blue 
derivatives. When the reducing agents are acid, as, for 
instance, when a mixture of zinc and weak sulphuric 
acid is employed, or iron filings and acetic acid, minute 
grains of tin and hydrochloric acid, &c., the binitro¬ 
naphthaline undergoes no alteration. Inquiring into 
the cause of this unexpected resistance has led me to 
study more carefully than heretofore the properties of 
binitronaphthaline. Among those most deserving 
attention, the following is beyond all others remarkable. 

By making concentrated sulphuric acid react on crys¬ 
tallised binitronaphthaline no reaction is produced. 
When the temperature of the liquid is raised to 250° C , 
binitronaphthaline dissolves completely, as soon as the 
liquid becomes amber colour. Only after long boiling 
will concentrated sulphuric acid begin to react on this 
substance. Binitronaphthaline is precipitated with its 
primitive whiteness when these acid solutions are weak¬ 
ened with water. This remarkable stability of an 
organic molecule in presence of so energetic a reagent 
as hot concentrated sulphuric acid, calls to mind an 
analogous reaction. If powdered madder-root is treated 
by concentrated sulphuric acid at ioo° C., all its organic 
materials are carbonised. Only one among them can 
resist this violent treatment, and that is the colouring 
matter of the root itself,—namely alizarine. Now, all 
chemists know that the formula of the latter substance, 
as well as its principal properties, denote that probably 
it belongs to the naphthalic series. 

The formula of alizarine is generally represented by 
C20H6O6; that of binitronaphthaline by C20H6 (N04):. 
An opportune reducing agent, which by carrying oft two 
molecules of oxygen and making nitrogen pass to the 
state of ammonia would probably convert binitronapli- 



330 On the Detection of Bisulphide of Carbon in Coal Gas. j » 

thaline into alizarine. Experience has confirmed this 
idea. By the following process artificial alizarine may 
be prepared:— 

Introduce a mixture of binitronaphthaline and con¬ 
centrated sulphuric acid into a large porcelain capsule, 
heated in a sand-bath. When the temperature is raised, 
binitronaphthaline dissolves completely in sulphuric 
acid. When the mixture reaches aoo° C. throw in 
minute grains of zinc, and in a few instants sulphurous 
acid is disengaged. The operation takes about half-an- 
hour. Then if a drop of the acid mixture is made to 
fall into cold w^ater it developes a beautiful red-violet 
colour, owing to the formation of alizarine. Sometimes 
the reaction becomes- energetic if a large mass is operated 
upon, if there is too much zinc, and if the temperature 
is not carefully attended to. In such a case the sul¬ 
phuric acid boils rapidly; abundant white vapours are 
disengaged with extraordinary noise and violence. It 
must be added that the latter inconvenience is easily 
avoided by adding only small quantities of granulated 
zinc, and by watching the temperature. When this 
accident does happen, the proportion of alizarine is 
greatly diminished, but still a considerable quantity 
remains in the residue. 

The reaction over, dilute the liquid with eight or ten 
times its volume of water, and then boil it. In a few minutes 
throw the liquid on a filter. Cooling causes it to deposit 
alizarine, in the form of a red jelly, sometimes adhering 
to the vessels, sometimes suspended in the liquid. In 
either case this jelly appears, under the microscope, to 
be composed of a mass of very distinct pointed filiform 
crystals. The mother-waters are coloured dark red, and 
hold in solution large quantities of alizarine. They can 
be immediately used for dyeing after dilution with water 
and proper saturation. They contain large quantities 
ef sulphate of ammonia. Some undissolved alizarine 
remains on the filter, which is easily carried off by caustic 
alkalies or carbonates, and precipitated anew by acids. 

In the preceding reaction, zinc can be replaced by 
various substances ; for example, tin, iron, mercury, 
sulphur, charcoal, &c., &c.,—in a word, by all bodies, 
simple or compound, organic or inorganic, which react 
upon and reduce sulphuric acid at a high temperature. 

The two following equations describe the reaction:— 

C20Hg(NO4)2 + 12M -l- iS(S03.H0) = c20h6o6 + 
V V--/ -Y-' 

Binitronaphthaline. Alizarine. 
a(S03.NH40) + i2S03.M0 +4S02+ 10HO. 

^C2oH6(N04)2 + 10C + i4(S03.H0) = C20HGOg + 

Binitronaph thaline. Alizarine. 
2(S03.NH40) + ioC02 + i2S02 + 6HO. 

In the first equation, it is a metal which reacts on 
sulphuric acid. In the second, it is the carbon itself. 

The alizarine obtained by the preceding process 
possesses all the characteristics and reactions of ordinary 
alizarine. Almost insoluble in water, it dissolves in 
alcohol and ether. It volatilises between 2150 and 240°, 
with a yellow vapour, yielding dark red, crystalline 
needles; but the colour of these crystals is rather variable. 
Hydrochloric and concentrated sulphuric acid will not 
attack it. It dissolves in caustic and carbonated alkalies, 
with a beautiful deep blue-purple colour; acids precipi¬ 
tate this solution in orange-red flakes. Like madder 
alizarine, it furnishes most beautifully coloured lakes. 
Artificial alizarine dyes like natural alizarine, and imparts 
the same pure tints. 

The elementary analysis of madder alizarine has 
hitherto given variable results, Doubtless, the reason is 

the difficulty of freeing the natural product from impuri¬ 
ties. The elementary analysis (which I shall make in a 
few days) of artificial alizarine will definitively establish 
the formula of this important colouring matter. 

M. Dumas, while presenting the preceding paper in 
the name of its author, remarked, that the identity of 
alizarine with M. Houssin’s artificial product w’as not 
thoroughly established. The elementary analysis of the 
latter has not yet been made. It has not as yet been 
possible to test certain applications to dyeing and 
printing processes characteristic of alizarine. It is to be 
hoped that the Commission nominated will decide the 
question promptly, the interests at stake being consider¬ 
able.— Compies-Rendus, 

On the Detection of Bisulphide of Carbon in Coal Gas, 
by Dr. E. Herzog. 

A SOLUTION is prepared by saturating absolute alcohol 
with ammonia gas. Then a concentrated aqueous solu¬ 
tion of acetate of lead is made, and, to insure saturation, 
a small portion of the solid salt is left in contact. Both 
these fluids must be preserved in well-stoppered bottles. 

The gas to be tested may be conveniently delivered 
from a length of vulcanised india-rubber tubing, to the 
end of which is adapted a narrow glass tube, about five 
or six inches long. Five drops of the sugar of lead 
solution are then mixed in a test-tube, with about sixty 
or seventy drops of the alcoholic ammonia. No preci¬ 
pitate will be formed providing the latter solution has 
not been alknved to absorb any carbonic acid. 

The glass tube delivering the supply of coal gas is now 
immersed in the mixed solution to a depth just sufficient 
to allow the gas to be forced out by the existing pressure, 
and to escape in small bubbles. In the event of bisul¬ 
phide of carbon being present, the liquid becomes 
gradually coloured, and soon afterwards a yellowish-red 
precipitate is formed, which, by longer action, assumes a 
brownish colour. If carbonic acid existed originally in 
the gas, then a white precipitate is thrown down, which 
imparts to the yellow-red a somewhat lighter colour. 

As a confirmatory experiment, the gas may be first 
passed through the alcohol ammonia fluid alone and the 
lead solution subsequently added, when an orange 
coloured precipitate, appearing either immediately or 
very shortly afterwards, will be formed if bisulphide of 
carbon is present. In order to meet the objection that 
sulphuretted hydrogen may perhaps have occasioned this 
reaction, let some of the gas be first passed through a 
small quantity of the simple lead solution. The smallest 
trace of sulphuretted hydrogen causes a blackening of 
the liquid, whereas bisulphide of carbon does not alter 
it in the slightest degree. 

It should be mentioned that if the yellow-red precipi¬ 
tate be allowed to remain under the fluid, it gradually 
changes colour, and becomes white after the lapse of 
about twenty-four hours. If, however, the precipitate 
be filtered immediately, slightly washed, and dried, it 
becomes a dark brown. 

With regard to the explanation of the chemical re¬ 
actions which occur in this process, the interesting 
observations made by MM. Zeise and Debus may be 
quoted as proving that, by the action of sulphide of 
carbon on ammonia, according to the concentration and 
temperature of the fluids and the proportion borne by 
the ammonia to the sulphide, so will the relative amounts 
of the products of decomposition vary. In concentrated 
solutions, and when ammonia is in excess, sulphocar- 
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bonate of ammonium and sulphocyanide of ammonium 
are formed ; in dilute fluids and when sulphide of carbon 
is in excess, xanthonate of ammonia. Therefore, by this 
experiment one or other product will preponderate 
according’ to circumstances, dependent upon the larger 
or smaller quantity of sulphide of carbon contained in 
the gas. In any case, compounds of lead are formed 
corresponding to the ammonia compounds, which possess 
at first an orange-red and afterwards a golden-yellow 
colour. 

Notwithstanding the complicated nature of the che¬ 
mical reactions involved in the testing of gas by this 
process, the author recommends its adoption on account 
of the practical simplicity which, in his hands, attended 
the working of a great number of comparative experi¬ 
ments.— Chemischen Centralblcitt. 

TECHNICAL CHEMISTRY. 

On the Composition of Cast Iron and Steel, 
by M. E. Fremy. 

(Continued from page 321.) 

These bodies were reduced to very fine filings, and 
this metallic powder freed from all foreign matter was 
submitted at a red heat to the action of dry hydrogen. 
In these three trials the filings during the whole of the 
experiment disengaged considerable quantities of ammo¬ 
nia. This experiment leaves no doubt on the subject, 
and proves that nitrogen, contrary to the hitherto 
received opinions, is a constituent of steel. Steel is not 
then a simple carburet, but a nitro-carburet of iron. 

If I be not deceived as to the bearing of my inquiries, 
it appears to me that they ought to have a certain in¬ 
fluence on the metallurgic operations relating to the 
manufacture of steel. Thus in the cementation of iron, 
all the conditions appear to be realised which give to the 
metal not only carbon but also nitrogen. It is probable 
that the different qualities of steel depend on the dura¬ 
tion of the cementation, and also on the relative propor¬ 
tions of the two elements which combine with iron. In 
the preparation of steel by puddling, it is equally im¬ 
portant to determine what are the varieties of iron most 
likely to yield the proportion of nitrogen required for 
the constitution of steel; or those which, not containing 
sufficient, require to have it imparted while being con¬ 
verted into steel. 

I have spoken of a steel which has for bases carbon 
and nitrogen; but this compound is not the only iron 
alloy, the composition and properties of which are of 
interest to metallurgical industry. It is probable that 
bodies' bearing some analogy to carbon or nitrogen 
wrould serve also in the production of steels. Is it not 
already known that granulated iron, which is harder 
than ordinary iron, and which in some respects is allied 
to steel, is principally obtained by the reduction of 
minerals containing phosphorus ? If the combination of 
iron with carbon and nitrogen ought to be taken as the 
type of steel, it would be very curious to determine the 
modifications undergone by iron w7hen carbon or nitrogen 
are replaced by other simple bodies. I shall devote 
another communication to this interesting subject, show¬ 
ing that there are many steels, and that they form a 
whole group of compounds, each of which ought to be 
successively examined. 

It appears to me that the following conclusions may 
be drawn from the new facts which I have communicated 
to the Academy:— 

1. In studying the successive or simultaneous action 
of nitrogen and carbon on iron, ammonia may be used 
advantageously to furnish nitrogen, and lighting-gas 
carbon; the chemical reactions thus produced by gases, 
yield pure compounds; they can be easily observed and 
regulated. 

2. When iron has been submitted, not for too long a 
time, to the action of ammoniacal gas, it produces no 
crust of nitride of iron, it is simply nitrogenised, 
becomes then of a zinc white, partly preserving its 
malleability, and resembling a real alloy. 

3. Iron heated in a current of lighting-gas imme¬ 
diately becomes carburetted and transformed into a very 
soft, grey graphite like, fusible cast-iron, which is 
suitable for the finest castings. Steel is never formed in 
this reaction of lighting-gas on cast-iron. 

4. Steel is formed by the reaction of carbon and 
nitrogen on iron. 

5. Pure iron, which, under the influence of lighting- 
gas, is transformed into very fusible cast-iron, is pre¬ 
viously nitrogenised, loses its fusibility, and is converted 
into steel by the action of the gas. Fragments of the 
same metal have been nitrogenised for different lengths 
of time, and then submitted to the action of lighting- 
gas ; those retaining a small proportion of nitrogen were 
very incompletely converted into steel; those, on the 
contrary, which were strongly nitrogenised formed a 
beautiful steel. It is, then, in some measure, the quan¬ 
tity of nitrogen contained by iron during carburation 
which determines the degree of acieration. 

6. It does not seem to me possible to admit that 
cementation may be produced exclusively by a carbu¬ 
retted volatile body, since lighting-gas acting at red 
heat on iron forms only cast-iron, while by the previous 
presence of nitrogen in the metal it is immediately con¬ 
verted into steel. 

7. When iron is transformed into steel the nitrogen 
is not eliminated by carbon, for I have ascertained that 
all the steels of commerce are nitrogenised, and disen¬ 
gage an abundance of ammonia wThen submitted to the 
action of dry hydrogen. 

o. All these facts tend to the following conclusion, 
which is a condensation of my paper:—That steel is 
not, as it has hitherto been considered, a carburet of 
iron, but rather a nitro-carburetted iron. I have 
adopted the title of nitro-carburetted iron to explain the 
composition of steel because it well expresses my opinion 
of the composition of this body, in which such small 
proportions of metalloid so completely modify the pro¬ 
perties of iron. 

The paper having been read, 

M. Dumas rose and congratulated M. Fremy and the 
Academy on the important results which must flow from 
the labours of the author of the paper. The theory of the 
production of steel seemed henceforth determined, and 
it might reasonably be hoped that great practical results 
would ensue. Who, for instance, did not foresee—and 
it was for M. Fremy to follow out the demonstration— 
that great advantage would result from these new, 
methodical, regular, and certain processes, when there was 
occasion either to case-harden the surface, or edge of 
certain iron implements or instruments P After having 
forged, filed, and finished them off in the state of iron, 
a current of ammoniacal and carburetted gases vrould 
convert them moref or less completely into steel. The 
depth of the stratum of steel being regulated by the 
duration of this gaseous cementation with a certainty 
never obtainable by cementation with powders, or by 
the use of horn or animal matters in the empirical pro- 
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cesses. The Academy could but congratulate M. Fren^ 
on his present success, and on his disinterestedness in 
publishing his important labours. 

M. Morin remarked that M. Fremy’s researches ex¬ 
plained numerous empirical receipts and processes for 
the cementation of steel. In most of these processes 
mixtures were employed containing various proportions 
of carbon, and of more or less nitrogenised substances, 
such as ammoniacal salts, horn shavings, leather cuttings, 
soot, &c., &c., the result being a cementation more or 
less deep according to the use to which the instruments 
are to be applied. He thought it necessary also to 
observe that the character of steels produced by different 
methods varied greatly, not only where these methods 
differed, but also with almost identical processes. More¬ 
over, certain kinds of steel, and it seems particularly 
those obtained by puddling, after undergoing many 
energetic fagottings, appear to be susceptible of losing 
their characteristic properties of hardness and elasticity 
acquired by tempering, and to acquire a considerable 
resemblance to the most ductile irons. Lastly, the cast 
steels produced by the new processes of fabrication, when 
properly forged, possessed an elastic resistance, capable 
of undergoing a much greater strain than those manu¬ 
factured by the ordinary methods. 

Besides the foregoing speakers, several members of 
the Academy joined in the discussion when M. Fremy’s 
paper had been read, and among other remarks it was 
stated that the composition of cast iron might be different 
to that of steel. M. Chevreul then made two observa¬ 
tions, one respecting black cast iron, and the other on 
the composition of steels. 

1. Slack Cast Icon.—At the end of the last 
century (1799) Proust observed that when treated with 
weak sulphuric acid, black cast iron yielded an oily 
matter, a portion of which was carried off by the hydrogen 
gas and made the tubes of the apparatus greasy, 
while the other portion remained mixed with the black 
residue, from which alcohol could extract it. I never 
neglect an opportunity of quoting this observation of 
my illustrious fellow citizen, as an example of the pos¬ 
sibility of producing, by chemical forces, compounds 
analogous to those of organic nature. Experience has 
long since proved that aqueous vapour by reacting on 
charcoal, yields, besides carbonic acid, or oxide of car¬ 
bon, nothing but hydrogen, and not carburetted hydro¬ 
gen, as hitherto believed :l the combination of the cast 
steel with the nascent hydrogen seeming to me difficult 
to admit; this has led me to conjecture that in Proust’s 
experiment the water might assist in the production of 
the oily matter simultaneously with the carbon and 
hydrogen. Now, M. Fremy’s observations seem to 
throw a light on the subject, by indicating that it is not 
carbon, as was represented, which yields the oily 
matter. 

2. Composition of Stools. — Independently alto¬ 
gether of science, two bodies possessing different proper¬ 
ties have never been confounded ; so that when an iron 

. was observed which hardened on being suddenly cooled, 
it was distinguished from one preserving its original 
ductility after undergoing the same cooling influence. 
Thenceforward the name of steel was bestowed upon the 
first substance to distinguish it from what is properly 
called iron, or, in other words, between steel, which 
tempering hardens, and iron, which tempering does not 
harden. Since the time of the revival of chemistry the 
difference between steel and iron was attributed to the 
presence of about a thousandth part of carbon in the 

1 “Eighth Lesson on Chemistry Applied to Dyeing,” pp. 23, 24. 
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former. Later, the influence of various bodies on steel 
was recognised. Berthier mentions chromium ; Faraday 
and Stodart aluminium, platinum, and its accompanying 
metals; but the fact which to me seems of the greatest 
importance, is the method by which MM. Faraday and 
Stodart obtained from cast iron some centiemes of 
iridium and osmium, which when analysed yielded no 
trace of carbon. Setting aside the question whether 
steel is an indefinite compound of iron and one or several 
simple bodies distributed through the whole mass of the 
steel, or whether it is a definite compound of iron with 
one or several simple bodies distributed in indefinite 
proportions in the iron in excess of the elements of the 
definite compound, I conclude, from the whole of the 
facts I have stated, that in a chemical treatise steel in 
general must be regarded not as a definite compound by 
the nature of its constituent parts, but as a particular 
state of iron produced by the union of this metal with 
bodies the nature of which is variable, and it is from 
this point of view that, after defining steel, independently 
of all scientific considerations, as an iron which is har¬ 
dened by tempering, I discriminate in my fourteenth 
lesson on “ Chemistry applied to Dyeing,” published in 
1829, p. 78 :— 

1. Steels formed by iron and carbon; 
2. Steels formed by irou, carbon, and a third body; 
3. Steels formed by iron and some other body which 

is not carbon ; or uncarbonised steels. 
The results of M. Fremy’s interesting experiments 

are, it seems to me, easily connected with what is already 
known of steel if looked upon from the point of view I 
have explained, instead of regarding them in the general 
way. It is now important to find out,— 1, Whether it 
is true, as Guyton says, that diamond dust will turn 
iron into steel; 2, Whether acieration can be effected 
without the intervention of nitrogen. 

M. Feemy said, in reply to the preceding observations, 
he was happy to observe the interest the Academy took 
in Lis enquiries on steel, and he thanked its members 
for the friendly way they had spoken of his labours. 
It was not his intention to treat, in the present commu¬ 
nication, of the influence exercised by nitrogen and 
carbon on the properties of iron, but all questions relat¬ 
ing to the fabrication of steel and cast iron had for a 
long time been carefully studied in his laboratory, and 
the results would by-and-by yield materials for papers 
bearing on the following points :— 

1. The relative proportions of nitrogen and carbon 
required to be introduced into iron to form good steel ; 

2. Circumstances opposing acieration or altering the 
qualities of a steel when formed; 

3. The mode in which carbon penetrates the metallic 
mass; 

4. The reason why such small quantities of carbon 
and nitrogen can convert iron into steel; 

5. The study of steels containing metals such as man¬ 
ganese, chromium, tungsten, aluminium, &c.; 

6. Classification of different kinds of cast iron ; exami¬ 
nation of the effect which silicium, phosphorus, arsenic, 
and sulphur exert upon these compounds; study of the 
cast iron best suited to the fabrication of puddled steel. 
— Comptes-Rendus. 

Griffin's Reverberatory Gas Furnace, 
for Analytical Operations with Platinum Crucibles. 

This apparatus produces a high temperature without 
the use of a blowing-machine. It is especially suitable 
for the decomposition of siliceous minerals by fusion with 

Griffin's Reverberatory Gas Furnace. 



333 On Hydriodate of Ammonia and Veratria. 

alkaline carbonates in platinum crucibles, being capable 
of fusing 1000 grains of anhydrous carbonate of soda 
in ten minutes. 

The furnace is represented by the annexed engraving. 

It consists essentially in a combination of tubes, within 
which a mixture of coal-gas and air is burnt, and in 
which a small fire-clay or plumbago furnace holds the 
crucible in the point of greatest heat. 

Letter a represents a brass tube and stop-cock of ^ 
inch bore, for the supply of coal-gas at ordinary pressure. 
The end of it, fixed within the tube b, is pierced with 
several small holes for the emission of the gas. The 
brass tube b is 9 inches long and 1 inch bore, open at 
both ends. The iron tube c is 8 inches long and 
inches diameter, open at both ends, but joined at the, 
top to the iron body of the furnace d. This body is 4 
inches high, and 4 inches in external diameter. I he 
iron tube e, made conical at the lower end, is 15 inches 
long, 2f inches wide at the top, and 3^ inches wide at 
the bottom. The body of the furnace, d, is fitted with 
a lining of fire-clay or plumbago, the upper part of 
which is cylindrical, with a bore of 2\ inches, and the 
lower part forms a massive diaphragm, with a central 
opening of 1^ inches, as shown by f in the section. 
Upon this diaphragm is loosely placed a cast-iron ring 

with three knife-edges, represented in the sec¬ 
tion and separately by the figures h and 1, the 
use of which is to support crucibles. By re¬ 
versing this ring it can be made to suit crucibles 
of different sizes. In the lower part of the 
chimney, e, a reverberatory dome of fire-clay 

or of plumbago is fed. This serves to deflect the flame 
downwards upon the top of the crucibles. The space 
provided in the body of the furnace for the reception of 
crucibles is 21 inches wide and 2^- inches high, and it 
will take in a crucible of nearly those dimensions. 

The furnace is supported by a flanged iron ring, h, 
attached to a triangular socket, which can be screwed 
on the inch rod of an ordinary iron retort-stand, as 

represented by n, 0. 

The gas, entering the furnace by the supply-pipe, a,' 
mixes with the air, which rises through the lower end of 
the tube b, and burns with a smokeless flame when 
lighted at the upper end of that tube. This flame is 
then supplied with additional air by the lower end of 
the tube c, a great draught being produced by the action 
of the tall and wide chimney, e. When the pressure of 
the gas is strong, the flame reaches from the tube b to 
the top of the chimney e, being in that case two feet 
long. The point of greatest heat is at 8 or 9 inches 
above the upper end of the tube b, and the arrangement 
of the furnace is such as to fix the crucible in the focus 
of the heat. The condition of the crucible can at any 
time be seen on lifting the dome and chimney e, by 
means of the handles l, l. 

The amount of gas supplied to the furnace is regu¬ 
lated by the stop-cock «, from which a flexible pipe 
should lead to a second stop-cock, attached to a fixed 
gas-pipe. The latter should be opened wider than is 
necessary to supply the furnace with gas. The pressure 
should then be regulated by the stop-cock a. This 
arrangement prevents, to some extent, the blowing down 
of the flame when the pressure of the gas in the pipe 
beyond the fixed stop-cock happens to be suddenly 
lessened.—Pharmaceutical Journal. 

PHARMACY, TOXICOLOGY, &c. 

Improvements in the Processes for the Preparation of 
Hydriodate of Ammonia and Veratria,l by Murray 

Thomson, M.D., F.C.S., Lecturer on Chemistry, 
Edinburgh. 

Hydriodate of Ammonia.—There are at present 
two methods in use for the preparation of this salt. One 
of these is the same as that given in the Edinburgh 
Pharmacopoeia for the preparation of iodide of potassium, 
only that the iodide of iron, which is first made, is 
decomposed by ammonia or carbonate of ammonia, instead 
of by carbonate of potass. By separating with a filter 
the insoluble oxide or carbonate of iron, the hydriodate 
of ammonia is obtained in solution, which it is now only 
necessary to evaporate, at not too high a temperature, so 
as to obtain the salt. The other method is to make first 
a solution of hydriodic acid, by passing sulphuretted 
hydrogen gas into iodine suspended in water. Hydriodic 
acid is thus formed, and sulphur precipitated ; the latter 
is separated by filtration, and the acid filtrate is neu¬ 
tralised with ammonia or carbonate of ammonia, and 
then evaporated to dryness as before. 

In either of these ways the salt may be made quite 
pure, at least so far as obtaining a solution of it is con¬ 
cerned. It is in the evaporation of this, so as to get the 
dry salt, that the difficulty lies in obtaining it quite 
colourless. Almost invariably, as the drying of the salt 
is just being finished, a slight decomposition takes place, 
and some of the iodine is set free, and communicates its 
brown colour to the whole mass. To obviate this ten¬ 
dency to decomposition is the purpose of my improve¬ 
ment, and it consists, in the first place, in taking care 
that the salt, during the time of its being dried, shall 
always contain a slight excess of ammonia; and, secondly, 
in reconverting the liberated iodine into hydriodic acid, 
by from time to time allowing a small amount of sul¬ 
phuretted hydrogen gas to flow over the salt while it is 
being dried, an apparatus to evolve the gas being kept 

1 Read before the Pharmaceutical Society of Edinburgh. 
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at hand during the operation. The effect of adding the 
gas is, that the brown salt almost immediately becomes 
white. As soon as this bleaching, so to speak, is effected, 
the stream of gas is withdrawn, and the drying con¬ 
tinued, and only resumed if iodine should be liberated a 
second time. If the salt is well prepared at first, it 
seldom needs the second application. As soon as the 
salt is dry, it should, while warm, be put into a dry 
stoppered bottle, as it is deliquescent. As long as the 
salt is dry, it will keep a long time colourless, but if it 
get damp, it is partially decomposed and again gets 
brown, but its colourless condition may again be restored 
by a repetition of the above treatment. 

It must be admitted that an infinitesimal amount of 
sulphur finds its way in among the salt, by the use of 
the sulphuretted hydrogen gas as a decoloriser; in fact> 
whatever quantity of that gas is actually consumed, has 
its sulphur precipitated into the hydriodate. To show, 
however, that this is really no drawback to the use of 
the gas, I may mention that an exceedingly small 
amount of free iodine is enough to communicate a con¬ 
siderable depth of colour to a comparatively large amount 
of the hydriodate. Now, it is to yield hydrogen to this 
iodine that the sulphuretted hydrogen gas is employed. 
The greater part of the gas is, however, dissipated as 
such, and the quantity of sulphur, therefore, is necessa¬ 
rily small in quantity : in fact, it is so minute that I have 
not been able to detect its presence in the samples I have 
prepared by this process, although I employed our most 
delicate tests for sulphur. J beg, therefore, to recom¬ 
mend the above process for adoption in the preparation 
of hydriodate of ammonia, a salt which most will agree 
is far from being easily obtained in a colourless con¬ 
dition. 

Preparation of Veratria.—In all the processes 
as yet published for the extraction of veratria from the 
cevadilla seeds, which contain it in largest amount, as 
those given by the London and Edinburgh Pharma¬ 
copoeias, as also the one given by Wittstein (Repertoire 
fur der Phartnacie), alcohol is the agent employed in the 
very first treatment of the seeds, so as to dissolve out 
the alkaloid. 

I propose to substitute for the use of spirit at this 
stage that of boiling water acidulated w ith hydrochloric 
acid, proceeding as follows:—The cevadilla seeds are 
denuded of their capsules by the method recommended 
in the Edinburgh Pharmacopoeia. Any convenient 
quantity of them is covered with the boiling acidulated 
water, which is allowed to act on the seeds for twenty- 
four hours. The liquor is then strained and poured out, 
and the residual seeds again treated with hot acidulated 
water as before, such treatment being repeated six or 
eight times. The accumulated liquors from these opera¬ 
tions are now evaporated to about one-tw entieth of their 
total bulk. Ammonia is now added until no more 
precipitate is thrown down. This precipitate of impure 
veratria is now separated by a filter, washed, and then 
dried on the water-bath. It is now reduced to powder 
and treated several times with hot alcohol, which w ilt 
dissolve out the veratria and very little else. The use 
of alcohol here is not, however, essential, as the 
alkaloid might again be extracted by acidulated w ater; 
but on the whole it seems better to use spirit at this 
stage, as the veratria dissolves out comparatively free 
from impurities. It should also be remembered that the 
quantity of spirit needed to dissolve out all th^ veratria 
contained in this precipitate is far less than what would 
fie needed to extract the same from the mass of seeds it 

coi responds to. The amount of alcohol used in the latter 
case is nearly six times that of the former. 

After the spirit has dissolved out the whole of the 
veratria, the solution is distilled, by wdiich much of the 
spirit is recovered. The half-aqueous half-spirituous 
residue is now evaporated, so as to expel all the spirit. 
Acidulated water and a moderate quantity of animal 
charcoal are now added, and the whole is heated and 
filtered. More acidulated water is added to the residue, 
the heating and filtering being again repeated. This 
should be done five or six times,—as long, in fact, as the 
filtrate will yield a precipitate by ammonia. iVmmonia 
is now7 added to the collected filtrates, when the veratria 
is thrown down. It is now separated and dried, As so 
obtained, it has a pale straw colour. It will be obtained 
whiter by repeating the treatment with the acidulated 
water and charcoal. 

By this process I have obtained at the rate of twenty 
grains of the alkaloid from one (avoirdupois) pound of 
seeds. In one or two more trials of this process, I have 
no doubt this amount might be somewhat increased, 

I may make the following addendum on the subject of 
veratria, having reference to a test for it. In most 
chemical manuals which treat of this alkaloid, it is said 
that it gives with nitric acid a red or crimson colour, 
and with oil of vitriol also a red, which afterwards 
becomes yellow. In any of the samples I have either 
made or seen, I have not been able to get any colour at 
all with nitric acid, and with sulphuric acid the follow¬ 
ing is what I have observed :—When the veratria and 
the acid are mixed, no colour at all, or a very feeble one, 
is at first developed; but in the course of three or four 
minutes a full blood-red colour is given, and this may 
last for two or three hours quite unchanged, after which 
it gradually fades away, The only other substance 
which is likely to be mistaken for it is, therefore, sali- 
cine, but the points of distinction are these : with salicine, 
the colour given by sulphuric acid is immediate, and is 
not blood-red, but decidedly purplerred; and then the 
colour is so permanent as to last over six hours, by 
which time the colour of the veratria is quite gone. 

PROCEEDINGS QP SOCIETIES. 

ROYAL INSTITUTION OF GREAT BRITAIN. 

Friday, May 3, 1861. 

On the Solar Eclipse of July 18, i860, by Michael Faraday, 

D.C.L.y F.R S., bullerian Professor of Chemistry, R.I., 
Foreign Associate of the Academy of Sciences, Paris, <5,e. 

I do not wonder at your desire to be here this evening. 
We had the hopes of an account of the eclipse of last July 
from one who was the directing spirit of the investigations 
then made, and with every intent and desire to give us that 
account here, the very matter Respecting the eclipse has 
so accumulated upon him as to prevent that taking place ; 
and we cannot possibly be so unjust as to urge a compli¬ 
ance with an assent made at a distant time, when he 
thought he could accomplish what we desired, since he is 
now preparing results, and doing far higher service to 
science than he would be doieg even here, where the 
purpose is to convey to your minds matter which I may, 
perhaps, be able, certainly not so well, but peihaps with 
sufficient clearness, to lay before you. Mr. De la Rue was 
the person who guided the expedition, of which I am to be 
the mere mechanical $gent in giving you an account. 

There happened an eclipse in the month of July last 
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year. You know very well that the three great bodies— 
the sun, our earth, and the moon, are rolling amongst each 
other; that, whereas the moon must ever cast a shadow as 
well as the earth, the sun being the source of light, those 
shadows travelling through space must be always cast 
somewhere, except when they coincide. When the 
shadows of the sun and moon coincide, we being outward 
from the sun, we have an eclipse of the sup ;> when other¬ 
wise, we have an eclipse of the moon. And it so 
happens fhat the eclipse of the i8th of July last 
year was a, most remarkably fortunate one for the 
observers of Europe. It was visible on a part of the 
earth accessible to us, namely, Spain and part of Algeria, 
and at a time when the moon was nearest to us, 
and the sun furthest from us ; and it so happened that the 
projected discs of those two bodies in the heavens were in 
that position in which the image of the moon overlapped 
and surpassed that of the un ; and, therefore, to those who 
took the centre of the line described by their shadows 
there was, ip fact, a total eclipse of the sun. And not 
merely was there a total eclipse of the sun, but that total 
eclipse would last for the longest time that could very well 
happen in the juxtaposition of the three bodies—namely 
for three minutes and a half. The eclipse began in North 
America, came across the Atlantic, passed over Spain, 
crossed the Mediterranean into Algeria, through the 
northern parts of Africa, and terminated, as far as the 
records reach, just about the Red Sea. We have here 
maps showing the path of the eclipse in Spain, and in the 
centre of that path, for nearly sixty miles’ width, so much 
of the sun was covered by the moon as to r~ake the passage 
of the moon in that part occupy about three and a-half 
minutes—the partial eclipse, of course, lasting much longer. 

Now, you will understand that since the time of 
Herschell the elder, men have thought much more philo¬ 
sophically about the condition of the sun and moon than 
they did in former times, Ife first gave us views respect¬ 
ing the constitution of the sun, gathered partly from the 
spots and holes occurring upon its surface, which at first 
almost alarmed and startled the philosophers, but which 
have been, as it were, only the first sowing of seeds of 
knowledge to produce fruit hereafter. This knowledge 
has been growing from year to year, from eclipse to 
eclipse, in a most extraordinary manner. Every effort is 
being made to take advantage of these rare opportunities 
for observing the sun physically and philosophically ; for 
you may get a peep at the sun at these times which you 
can never get at any other. To observe the moon blotting 
out the sun from observation, and yet letting you close by 
the sun, so as to see the stars and planets which Mould be 
always visible in the day time, but for that wonderful 
flood of light which puts all others into the shade,—to get 
such an opportunity is most important to the philosopher, 
especially since the occasions are so rare that for a man 
who has seen one to have witnessed another, and so been 
able to add the experience of the first to his judgment in 
regard to the second, is a remarkable occurrence. That 
man, Airey, whom J like best to designate by his name 
which is his highest honour, has seen no less than three 
solar eclipses, and has stored up so much informal ion and 
judgment respecting them as to make him the chief of the 
party who went forth to observe the recent phenomena. I 
believe philosophers in all countries send their repoits to 
him, and they go forth to the world hereafter in a proper 
manner, about which as I have said, he is now engaged. 

Now, what is the sun ? Is it a great fire ? No. Is it 
an electric spark ? No. There are plenty of reasons for 
saying that the sun is not that. It is possible to raise a 
conjecture in the mind of the philosopher which shall give 
him a reasonable hope of ascertaining the nature of the 
sun. The ipore, however, we can see of the sun, the 
better we shall be able to judge of it. Not the more 
brightly we see the sun, but the more closely and dis¬ 
tinctly ; and tfie great use of the late expedition to Spain 

has been in its giving us a great deal more of that know¬ 
ledge. What is the sun, then? I can, sh,<*w you a little 
sun here in the voltaic light. It is a, brilliant spark, and 
what would it be to, look at the edge of that light, to 
examine the condition of that part between it and dark¬ 
ness ?. You, tell, me, and you say truly, that if you look at 
thp sun you cannot tell what is its form and condition ; it 
is too brilliant and beautiful—“ dark with excess of light.” 
An eclipse is the only opportunity we have of seeing any¬ 
thing like what belongs to the sun,—essentially belongs to 
him, and keeps him in that condition which makes him 
essential to the whole world, to the worlds of worlds, to all 
the stars and planets that pass through space,—that condi¬ 
tion which makes an essential part of his constitution, 
which belongs to his physical history even more than the 
light that shines upon us. The light has shone upon us so 
long, it shines upon us day by day, hour by hour, minute 
by minute ; we could not live without it; neither plants 
nor animals could grow without it; we have it so con¬ 
stantly with us that it is regarded as one < f the commonest 
things in the world. So we think of the sun ; but to get 
at the truth of the matter with regard to its physical con¬ 
dition, we must also know that which belongs to its out¬ 
side, I was going to say; we do not know how it is 
finished off in space; is it a hot body sustained 
by any action going bn from day to day? What 
evidence have we ?- We must look at that when the 
eclipse comes on, when the sun is hidden—not by your 
hands, as in the case of our bright light here, but by the 
moon, which blots it out entirely ;—then is the time for 
our examination, for if fhe least part of ihe light is 
present you have no chance of seeing anything beyond the 
light of the sun. The smallest particle of sunlight is far 
brighter than our voltaic light, and prevents your seeing 
anything else. It does happen now and then—it won’t 
happen for many years to dome again—that you have a 
complete occupation. Now, think of the philosophic 
spirit exhibited on the last occasion, in July. There was 
to be a hiding of the sun for three minutes ; it was to 
take place in a distant country; it would be an expensive 
undertaking to get there, up in the mountains, or the 
plains ; and there were the chances of the weather against 
any observations being made—let but a cloud come over 
the place for three minutes and a-half, and all the exertion 
would be lostyet men were tound ready to go. Fifty 
philosophers started from Great Britain, and Government 
placed a fine ship at their disposal. Many of them left 
the Association at Oxford, which was then sitting, to 
go out to the mountains and plains, and make their 
observations. Fortunately, they had fair wreather, and 
they went and succeeded. I am ashamed to say that I do 
not remember the names of many of tlpose who so richly 
deserve our thanks for their efforts. Amongst them, how¬ 
ever, a certain party was organised to observe the sun 
photographically. Perhaps you wonder that we should 
make any point of that. You know the wonders of pho¬ 
tography—how it not only enables the sun to give us his 
own picture, but enables him to gjve us the pictures of 
other persons who are lighted up by his rays. Now, of 
what service is this in the case of an eclipse of the sun ? 
Why, it can do wonders. We have tried, and w'e there¬ 
fore know, what can be done. You look at the eclipse; 
you see the disc of the moon gra lually advancing till the 
sun is perfectly obscured, and you find it is hidden for 
three minutes. It is only during those three minutes that 
you can see w'hat you want—that interval between light 
and darkness which belongs to the outside of the photo¬ 
sphere of the sun,—and where is the mind that can remain 
steady enough, during that brief interval, to devote all its 
energies to the use of the means provided 1 r recording 
ihe phenomena, and not be led away by those momentary 
splendours which, perhaps, will never be witnessed again ? 
Who, among all those who went to Spain last July, will ever 
see another eclipse? I am told by astronomers—I know 
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nothing of the subject myself—that the occurrence will not 
happen again during an ordinary life. What we want, then, 
is an eye that, in looking at the sun, shall not be blinded, as we 
are here in looking at our voltaic light. Providence has 
given to the eye such a wonderful power of adaptation, 
that if I look at this light for a time,, the eye is so changed 
as to be incapable, for a moment or two, of ordinary 
vision. Now we wrant an accurate eye—which photo¬ 
graphy gives us—that can receive ani record an impres¬ 
sion of the condition of the sun when it is just hidden, or 
of those parts which are visible,—an eye that can see and 
record these things, not misled by the previous brilliancy. 
For this is the beauty of photography: it can record 
what has happened, so that it can be examined afterwards. 
What are mind and memory in man when disturbed by 
these extraordinary appearances of a solar eclipse ? 
Some of those zealous observers who went to Spain last 
year told me that there was not one of them who kept 
possession of his mind so thoroughly as not to be a little 
misled this way or that way by the wonders of the phe¬ 
nomena they witnessed; and he to whom I now princi¬ 
pally allude, because his investigations most concern me, 
at one moment almost regretted that he had taken charge 
of the expedition under his care (which cost him personally 
300k or 400£ , and required a large staff and a great deal 
of apparatus) because it deprived him of the pleasure of 
looking about and seeing the glorious sight comparatively 
undisturbed. I dare say that many of those who merely 
looked on wrere more happy in gazing at the beauties of 
the eclipse and the wonders of the landscape, than those 
who were engaged in special investigations which they 
had to record. You have, then, in photography an eye 
which can look at the sun, and which, looking there for a 
few seconds, can take upon its memory—that is its collo¬ 
dion—a perfect record of the sun’s appearance, and keep 
it for ever ; then, by means of successive plates, you have 
an eye which can take another look, and then another, 
and perhaps another, if the weather be propitious, and 
bring away all these impressions faithfully recorded for 
future observation. Now, I must try to impress you, if 
I can, with the real duty performed by this body of men 
to -whom I have alluded. Mr. De la Rue went out with five 
assistants—Mr. Beckley, Mr. Downes, Mr. Beck, Mr. 
Reynolds, and Mr. Clark, all of whom were perfectly well 
educated in regard to the operations with which they were 
entrusted. They were determined not to fail when the 
eventful three minutes came which would never return ; 
and so well did they carry on their operations, under the 
generalship of their head, that they brought away not 
fewer than thirty-three photographs of the sun during the 
eclipse, four of them taken just about the period of 
totality. They narrowly escaped being burned up, for the 
corn around them once took fire ; and they had also the 
chance of an accident from the wind, which blew very 
roughly ; but they succeeded in those three minutes of 
utmost excitement, and procured those photographs of the 
sun which I am now about to show you. I have no time 
to tell you what the Government did in lending that fine 
ship, the Himalaya, for the occasion ; what the Spanish 
authorities did ; what Mr. Vignolles, the engineer of the 
railway, did; and, indeed, what they all did ;—I will not 
take up your time in returning thanks to those who 
have worked so well for science. You may say, 
it was, no doubt, an easy thing for the sun to repre¬ 
sent his own face in a photograph, since he can give 
us the faces of others; but there is this peculiarity 
about the sun, that over action destroys everything. You 
see here a representation of the sun with certain dark 
spots, w'hich can be very well obtained by using the proper 
means ; but leave the picture a little too long, and out 
go the spots ; the matter is over-acted upon, all peculiarity 
disappears, and nothing but a dull appearance remains 
behind. It required a special instrument, a remarkably 
beautiful instrument, which has been constructed for some 

years, and placed at Kew, called the photoheliograph. 
This was placed in Mr. De la Rue’s hands, with a sum of 
money by no means sufficient for the purpose, to enable 
him to carry out his operations The first view I shall 
show you will be a picture of these men themselves in a 
group. You will imagine that they have left England and 
arrived in Spain, landed at Bilboa, and gone over the 
mountains. Mr. Vignolles has conveyed two tons of 
apparatus to the spot, and they are all now upon the 
ground. You see the photographic house, and the instru¬ 
ment, which is like a mis-shapen telescope pointing up to 
the sky, being balanced upon its axis by a weight with 
a proper clock-work arrangement. As soon as the sun’s 
rays enter the instrument, they pass through the glasses 
which the optician puts there, and are afterwards expanded 
by means of other arrangements until they fall upon a 
collodion plate below, of 4^ inches diameter. Upon that 
the sun has to make its own face ; but let the sun look 
there but a moment, wdiilst you count one, and the face is 
spoiled. In order to get a proper impression, you require 
a time so short as scarcely to be measured except by micro- 
metrical means. The only way was to take a certain 
opaque screen, and cut a small slit in it, and then, by a 
proper arrangement, to draw the slit as fast as possible 
across the bundle of rays passing at that spot ; and that—I 
do not say second, but that instant, was sufficient to secure 
a full and perfect impression. This is the way in which 
pictures are taken by the photoheliograph. You have now a 
view of the Himalaya on its voyage outward, for you are 
fairly entitled to see how they proceeded from the com¬ 
mencement. Another viewr gives you a representation 
of one of the waggons in which luggage had to be carried 
over the country. Mr. De la Rue has set himself down 
upon a threshing floor,—a hard place where the corn is 
spread out, and the oxen wander to and fro treading it 
under their feet. You see also the chamber which had to 
be taken out and built. Here also is the telescope and 
the apparatus. Mr. De la Rue will now give us a view of 
the sun itself, with one of its spots. A second view shows 
us the same spot but in a different position, owing to the 
revolution that has taken place. In this way wre are able 
to compare the history of these spots from time to time. 

A few views w ill now show us the progress of the eclipse. 
The first shows the sun to be partially obscured, but the 
spots are visible. The next shows the moon’s disc 
advancing. And the third exhibits an almost total obscu¬ 
ration, leaving only a crescent of light. The next view is 
taken at the period of totality, when there is an entire 
extinction of the sun by the moon. And now you see all 
these beautiful phenomena, these luminous appearances 
which have been so accurately photographed. You must 
not suppose that all these pictures precisely correspond in 
luminosity to the brilliancy of the objects represented. 
Though the negative may give an exact representation, the 
different impressions from the same negative will vary, and 
present some irregularities owing to the peculiar state of 
the atmosphere at the time. Clouds, dews, rain, all these 
different phenomena operate as a disturbing influ¬ 
ence, and hence the irregularities in some of the 
impressions. However, we are obliged to com¬ 
pound for many things, and accept them as we can get 
them. But vain are all regrets. The services rendered 
by photography are still remarkable. I do not ask Mr. 
De la Rue what he remembers, what he observed, of the 
eclipse; I ask him what he has recorded and brought 
away. Two of us may differ in opinion as to what took 
place, but there is the fact, the record made at the time, 
to appeal to—the enduring representation of the exact 
state of the sun at that time. While Mr. De la Rue was 
directing the photographic operations, attending to the 
time, giving as much as a minute to the first photograph 
and about twenty seconds for the second one, he was 
looking through his telescope at the sun, either with or 
without shade, as the eclipse advanced, and making 
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drawings by hand. I have some of them here, and they 
tally perfectly with the images and representations given 
by the photographs. In order to give you an idea of what 
was seen around the sun during the eclipse, I must refer 
you to our diagrams. There you perceive what are called 
red prominences—one never does get good names for these 
things—certain red appearances not of an ordinary kind, 
which are seen upon the sun when it is blotted out by the 
moon. You see them in different positions according as 
the moon advances. You observe one prominence, or 
rather independent existence, floating above the sun, 
touching neither the sun nor moon. You would wonder 
if I could tell you how these things have been recorded— 
these great prominences about the body of the sun. Here 
is one 28,000 miles in length. Now we know that the body 
of the sun is exceedingly light, far lighter than the matter 
of the earth. What, then, can this be which is floating 
above it, a cloud in the air, with the most luminous part 
towards the sun, whilst the other bodies had their luminous 
parts away from the sun ? That one prominence is, I 
think, 28,000 miles in length—for these things can be 
measured and have been measured—and 74,000 miles 
above the sun. Now what is 74,000 miles ? It is three 
times the circumference of the earth. Such is the height 
of that cloud, as far as we know it. It may be much 
farther in physical existence for what we can tell. Perhaps 
we may know hereafter. At present we are only taking 
the first steps. We are infants learning to walk with 
regard to this part of the sun. No one can imagine that 
what we are doing here is anything else than what will 
appear as absurd speculations and crude conjectures when 
we make further discoveries in the mode of observing 
these things. There has been no eclipse in which the 
mode of observation has not advanced on that of its 
predecessor in the most wonderful manner, and we shall 
still go on advancing. We now give you views of the 
eclipse in its various stages ; and here we have a view of 
that beautiful appearance the corona, which I knew would 
call foith your admiration. This differs in character at 
different times, sometimes appearing like superposed discs, 
and at other times having this glorious stellar character 
streaming out behind the moon, the moon appearing like 
a brazen globe before it. This is not a photographic 
corona which you have before you, but it is an accurate 
drawing brought away from the spot. 

The most important question to be solved by these 
observations wras, v/hat are these prominences ? And the 
first part of that question is, what do they belong to ? 
Are they solar? Or are they lunar ? Or do they depend 
upon the sun, moon, and earth ? Where do they exist, 
and what are they ? One of the chief results, perhaps, of' 
Mr. Downes’s observations is, that they belong to the sun. 
Consider what is taking place. There is the disc of the 
moon moving over the disc of the sun, and it is looked at 
by persons who choose a position where they may get 
into the centre line of the projection. Amongst other 
prominences there was one, here represented in the 
diagram, which, I believe, appeared before the sun was 
entirely out of sight. Mr. Airey and several others saw 
it before the sun was completely obscured. Now, that is 
not a prominence which is first of all brought into sight 
by the shading away of the sun, and then cut off from the 
sight by the moon sliding over it; but it is a prominence 
which, when it comes into sight, goes sailing along upon 
the edge of the moon, and may remain in sight some time. 
There is another of the same kind, projecting above the 
moon at every part, and not disappearing at all from us 
by any occupation—only disappearing when the brilliant 
light of the sun, arising from the uncovering of his face, 
comes into view and extinguishes all other things. Eut 
then there is this other question—what do these pro¬ 
minences tell with regard to their place upon the sun or 
the moon? One or the other or both? What is their 
story ? Their story, as I understand it, is that they are 

upon the sun, and for this simple reason. Very great care 
was taken by the astronomers to measure off the places of 
these appearances ; they are all marked off in a beautiful 
manner, so that they can identify the different prominences 
when they see each others drawings, whether they stand 
in the line of the eclipse accurately, or a little to the right 
or the left—they all correspond in the position of the 
prominences. The sun, then, being put into the teles¬ 
cope, and motion given to it, so that it remains fixed in 
the telescope, the moon appears to pass over the sun in a 
given direction, and while it covers up some prominences 
it uncovers others, and slides between others; so that 
they would appear to belong to the sun and not to the 
moon. That is a question which seems to be entirely 
solved by these observations. Here is a prominence in 
the diagram ; if it belonged to the moon, it would have 
moved with the moon ; but belonging to the sun, it is left 
behind. A careful comparison of the centre of the moon 
and the centre of the sun, with the places where these 
prominences appeared, declares that they belong to the 
sun. That is a mcst essential and important point to have 
ascertained with certainty. No sound philosopher can 
run away and say that these things belong to one body 
when they belong to another. The great thing is to proceed 
cautiously, and draw our conclusions with care, lest we 
slip and fall. We must go on step by step, and be certain as 
we proceed. Ihavesaidthatsomeof these objectsare 74,000 
miles distant from the sun. One or two of them appear like 
detached clouds, the time is too short to observe any 
change in their shape, but they are of different shapes and 
appearances in different eclipses. Of course you do not 
suppose that the profile of the sun directed towards us at 
the time of the eclipse is the only one that has these pro¬ 
tuberances upon it. Surely the sun revolves, as the spots 
prove to us, and if another profile was presented to us we 
should have other prominences. We cannot doubt that 
these things which we see exist all over the face of the sun. 
We know that the moon is a round body because every 
profile she gives us is round. So it is with the sun ; 
whatever profile we have, these prominences come into 
view, and we may therefore conclude that they exist all 
over the surface. It is a remarkable circumstance that a 
few days after the protuberances were seen there came into 
view a set of spots upon the face of the sun which corres¬ 
ponded in position according to the revolution of the sun, 
with the places where the prominences were observed 
during the eclipse. That is a suggestion that one catches 
hold of, with a view of verifying at a future time, and putting 
upon record with the other data which are given. 

Another question has been whether the light that came 
from these prominences or from the corona was polarised. 
Now it is not my intention to take you into the question of 
the polarisation of light, butit is an important indication of 
the probable nature of these substances if the light from 
the corona or the protuberances is found to be polarized. 
The light which comes direct from the sun is not polarized, 
but that which is reflected is polarized ; therefore there is 
an indication of something that sends that light to us in a 
modified form. Many questions of that sort will come 
before us in due form ae the investigations proceed. Then 
with regard to its actinic character. We have before us 
the voltaic light, and we have so arranged it that it shall 
come through the lens, then through the prism, and then 
go away to the screen, and there you will see it, decomposed, 
according to Newton’s discovery, into what he called the 
spectrum—that is, the rays separated. These rays have 
different powers, and here you begin to see some of the 
wonderful circumstances connected with the eclipse. You 
see that the different rays have different characters by 
their various colours on the screen. These rays write 
photographically upon proper media (we are now dealing 
photographically with the sun), and they write not in 
proportion to their brightness as we see them, not as they 

( write upon the nerve of the human eye. And here comes 
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a most important part of the. philosophy of this subject. 
You see on the screen how far the rays are visible to you ; 
but then we know that, chemically speaking and photo¬ 
graphically speaking, beyond what you can see there are 
rays which are far more important to us, in many respects, 
than those which are apparent to the eye. To show this 
Mr. Downes will take a photographic view of the ray of 
light which you see going on to the screen, by intercepting 
it with a prepared plate. As soon as the plate is put in 
you see how far the rays are visible—the red, green, violet, 
&c., as you saw them on the screen, and we will mark the 
limits to which they visibly extend. If those were all the 
rays, you would of course find that the picture produced on 
the plate, when developed, would be limited to that space. 
Now the picture has been developed, and you observe that 
it extends beyond the limits of what was previously visible, 
and the outer rays have told chiefly in the production of 
the picture. They write their image far more beautifully 
by photography than they do upon the eye itself. These 
outer rays which have formed the darker part of the 
picture, where on the screen we could see nothing, are 
those magnificent and wonderful rays which make plants 
grow green, and make animals thrive and become cheerful. 
We have here a picture marked at the places where the 
red, and the green, and the blue rays fell, and you see 
these are not the places that exhibit the actinic power. 
In fact, the red ray has made no impression ; the green 
has made but little ; it is at the outer part, beyond the 
blue, where the most abundant indication of these beautiful 
actinic rays is apparent. We should make no advance 
unless we had men to make these observations, to think 
about them, and consent to have no answer to give to 
many questions which you may put to them. 

My remarks may have suggested a score or a 
hundred questions to your minds—what is this? and 
what is that? Well, we must be content to confess our 
ignorance; we must be satisfied with getting only one 
point in advance, which will be a point of attachment 
for further progress. I had intended to say something 
about the spots in the sun, but our time is nearly 
expired. We have several drawings here showing a 
certain condition of the sun, which is only visible now 
and then, and which appears differently to different eyes. 
According to Mr. Nasmyth the whole photosphere of the 
sun is covered with images such as you have here repre¬ 
sented, and he calls them willow leaves, a term as little 
expressive as possible of any meaning, so that you may get 
nothing but the simple observation. You perceive from 
our drawing that a spot in the sun is not a mere uniformly 
black thing. It is very dark in the centre, but gets 
lighter as you approach the circumference, giving an idea 
of different coats of atmosphere till you come to the outer 
one, which is the most luminous. These are the appear¬ 
ances which present themselves under circumstances the 
most favourable for observations. It happens, however, 
that certain conditions of the atmosphere give rise to the 
appearance of what are called sun-boils, This is a most 
serious evil in regard to taking the sun photographically, 
the quivering of the atmosphere destroying the character of 
the rays, and thus interfering with accuracy of representa¬ 
tion. It is, perhaps, not more than two or three times in 
the year that true observations can be taken. The spot 
represented in the drawing was observed and taken during 
seven or eight days in which time it had been going on 
revolving on its own axis, and not going with the sun 
itself. What a wonderful thing that a spot of that kind, 
many thousand miles in diameter, can be going on as a 
great continent ! There are many other things about the 
sun equally wonderful, which men have learned to 
think of and imagine. Imagine ! No, it is something 
better than imagination. The poet never could have 
conjured up in his mind what we now soberly speak of as 
making part of the sun’s constitution and existence. It 
wanted reason to give us thoughts of this kind. 

But our time is gone. Before youleave I want to show you 
a photograph of the moon; for although I have been .speak¬ 
ing of an eclipse of the sun you are still to understand that 
photography has advanced so far as to be able to give us 
representations of our own satellite. We cannot show 
you the whole of the moon at once ; but we can show you 
a picture of the moon as taken by Mr. De la Rue, not by his 
hand, but by his mind, by means of photography ; and if 
you apply the stereoscope you will there see that glorious 
body—for glorious she is, though by no means to be 
compared to the sun—as a perfect globe floating beauti¬ 
fully in space. You see here the most beautiful contrasts 
of light and shade, such as no ordinary picture could give 
and such as no imagination could supply. Here, I think, 
wTe must end our discourse. I hope you will accept what 
I have done to the best of my ability : and I am sure that 
we shall unanimously join in thanking Mr. De la Rue for 
all.that he has accomplished. 

SOCIETY OE ARTS. 

Wednesday, May i, 1861. 

Peter, Graham, Esq., Member of Council, in the Chair. 

Mr. Julius Dahlke read a short, but on the whole, 
effective paper, at this Meeting of the Society, on “Filtra¬ 
tion and Filtering Media,” of which we propose to sketch 
the more important points. 

As we all know, filters, in some form or other, have 
been employed from a very early period, but the historical 
part of Mr. Dahlke’s paper is very imperfect, and does not 
present a good view of the progress of the art of filtra ion, 
as it should have done, to carry out its title properly. 
Thus, while a casual mention was made by the Lecturer 
of the porous stone and earthenware filters of the ancient 
Egyptians and Chinese, the early Roman arrangements for 
this purpose were not even named, nor were the more 
recent processes of Peacock, Paul, Rommerhausen, Thom, 
Leloge, Sterling, Beart, Murray, &c., referred to in any 
way. As regards the scientific aspects of filtration also, 
Mr. Dahlke is equally deficient, but as other parts of his 
paper are not without merit, we proceed to quote the 
same. 

“ During the past seventy years, gravel, sand, and char¬ 
coal, used as a mixture, have been the agents most in 
vogue amongst filter makers, and it is only lately that due 
attention has been paid to charcoal as the most efficient 
filtering medium. Its use is much more frequent now, 
because not only has it a powerful detergent effect, but it 
possesses also the peculiar advantage of not becoming foul, 
while it protects from decomposition other bodies in con- 
act with it. 

“ It has been often asked why animal charcoal is so 
effective as a filtering medium? Some attribute this to the 
presence of so much carbon ; but that this is an insufficient 
reason, is shown by the fact that, although coke contains 
more carbon than sand, yet it is not superior as a filtering 
agent. 

“ Animal charcoal filters about three and a-half times 
more rapidly than either coke or sand, while it is also 
greatly superior in this, that it removes many inorganic 
impurities held in solution, over which the former sub¬ 
stances exert no power. 

“It appears that the more porosity a filtering medium 
possesses in itself, the more rapidly does it filter, and the 
greater is the effect it produces on the water. The latter 
will be still more decided when, with a greater porosity, 
peculiar substances are combined. 

“ This leads me to believe thatwre may attribute the ex¬ 
traordinary filtering quality of animal charcoal to the fact 
that its principal component parts are lime and carbon, so 
combined as to secure a wonderfully fineporosity. Vegetable 
charcoal, although very porous, and containing far more 
carbon, has less effect on water. 
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“ I have observed that another substance, of which I shall 
presently speak, and which (although of an entirely diffe¬ 
rent origin) possesses great similarity in this respect, may 
in many cases be successfully substituted for animal char¬ 
coal. Indeed, there are doubtless numerous substances 
and compounds which may be used with as great effect. 
Do we not see that Nature supplies the most beautiful 
waters from limestone beds ? It is hardly necessary to say, 
could we but imitate her action, that we should be able to 
do more in this as well as in other things, but we must 
content ourselves with as much success as our defective 
knowledge of her laws will permit us. 

“ Although we know of powerful agents for the removal 
of different impurities from water, circumstances may 
and do interpose which render it extremely difficult to 
obtain the medium in the requsite form for our purpose, 
and there is nothing yet discovered which will perfectly 
meet all the requirements of the case. Those who assert 
that it is possible to construct an apparatus to act as 
a universal filter for purifying any kind of water effectively 
whatever may be the impurities, remind me of the vendors 
of certain patent medicines, who vaunt their nostrums as 
capable of curing every disease. Their claims are about 
equally trustworthy. 

“ I should classify the art of filtration into three systems, 
viz. :—ist, where the action takes place simply on the 
surface of the filtering medium ; 2nd, where the whole 
bulk of the filtering medium is calculated to operate on 
the water, and the detergent effect in its most delicate 
form may be produced ; and 3rd, where both of these 
systems are conjointly employed. 

“The first system requires a filtering medium of such a 
fine porosity that its pores must be smaller than the minute 
particles composing the impurities suspended in the water. 
Such an agent of course mustsooner become clogged, than 
a filtering medium of coarser perosity, and which is meant 
to act with its whole bulk on the water. But both systems 
employed together may prove to be useful in several in¬ 
stances, as in the case of domestic filters. The greatest 
failing of these is that they must become clogged, and the 
more they are liable to this, the more effectively they act. 
We often hear of self-cleansing domestic filters, but the 
fact is that no invention of the kind has been made yet, 
without involving complications too great for the purposes 
of ordinary domestic use. 

“H owever, it is not difficult to make a filter for general 
domestic purposes—although the effective self-cleansing of 
such an apparatus is still a problem to be solved. 

“ If the filtering medium employed in this case be solid, 
and of a fine porosity in its upper part, the clogging im¬ 
purities will not only be retained on the surface, but may 
be easily removed by scraping ; and then, if the lower part 
of the filtering medium be prepared of a material capable 
of producing a detergent effect, it will act the more readily 
through not being interfered with by the rougher and 
clogging impurities. 

“ It should be remembered, too, that in most cases we 
have here only to deal with some rougher impurities which 
have found their way into the water on its passage from 
water works, or other source, to the tap of the consumer. 

“ Being deeply interested in the subject of filtration, I 
have never omitted an opportunity of carefully inspecting 
those house-cisterns which came under my observation ; I 
have, however, seen but few to which the attention neces¬ 
sary to secure the due cleansing had been pail. Most of 
them were loaded with mud, and in some of them I actually 
noticed the growth of vegetation (fungi1). I conclude, 
from my observations, that hardly one-fourth of the house- 
cisterns in London are in such a condition as to afford the 
consumer a supply of wholesome water like that which 
flows from the main. 

“ The difficulty, or I may say the impossibility, of keep¬ 

ing water which is stored in. cisterns entirely free from 
accidental contamination, should lead us to provide a 
domestic filter capable of removing chemical impurities, 
as, for example, any lead which may be held in solution ; 
in fact, the practice of filtering water preserved in cisterns 
and intended for domestic use cannot be too warmly re¬ 
commended. 

“ To remove lead from water, Professor Faraday recom¬ 
mends the practice of stirring up animal charcoal with the 
water so contaminated, the same being then allowed to 
settle. I have found, however, that, by using this material 
in a manner to be described hereafter, I never failed in. 
producing the same effect by means of filtration. 

“ It is easy enough to purify small quantities of water, 
but the greater the'quantity the greater are the difficulties 
of purification, especially when a certain chemical effect 
has to be produced. 

“It will not be necessary for me to dwell upon the 
filtering processes required for large waterworks, as the 
supply is generally taken from such sources that the 
common sand filter-bed answers the pirrpose ; and where 
the water is too hard for domestic uses, the beautiful 
process of Dr. Clark will meet and remedy the evil. 

“ Experience shows that it is not prudent to adopt the 
same means of purification for every kind of water, and I 
should make a difference in the treatment of the water 
used for domestic and that employed for manufacturing 
purposes. In the latter it will be often of the greatest 
importance to have the water as pure as possible, whereas 
certain so-called impurities in water may not be at all 
injurious to health. When we consider that no one would 
call human blood impure which contained 420 grains of 
saline matter per gallon, I do not know that we are 
justified (of course, speaking in relation to health) in 
calling^water impure which contains small quantities of 
certain saline matters, particularly when we have no 
medical evidence that the small portions of them drunk 
in such water ever did any harm. Besides which, it should 
be remarked that the quantity of lime and magnesian salts 
drunk in water must be greatly exceeded in amount by 
that which enters the system in the food.” 

Mr. Dahlke had better have omitted this last paragraph, 
his knowledge of our language not being sufficient to show 
him the true signification of the words “pure” and 
“impure.” There are a good many substances essential 
to the legitimate composition of our bodies that cannot be 
considered other than “impurities,” if present in the 
water we drink ; there is, moreover, abundance of medical 
and social evidence that large quantities of lime and saline 
matters in drinking water are productive of decidedly 
injurious effects, especially upon the skin, kidneys, and 
digestive organs. 

Mr. Dahlke next said that “too pure water is distaste¬ 
ful, and unfit for drinking purposes,” citing an illustrative 
case of some flat-tasting, remarkably pure water, which 
he had rendered more palatable by adding to it “ some 
finely-dissolved organic impurities,” and then filtering 
through animal charcoal ! 

Our author prefers animal charcoal to all other filtering 
media, and regrets that no practical method is yet known 
of moulding it into blocks without diminishing its powers. 
Charcoal, he said, as regards its filtering qualities, stands 
to coke as 15 to 4, and all attempts at solidifying it by 
calcination with pitch, tar, &c., have failed in practice, 
owing to the glazing effects of the bitumen, which greatly 
impairs its action. 

Mr. Dahlke’s filter we shall shortly describe, as it 
appears to possess certain advantages over others of the 
same class that render it well worthy of notice ; after 
various trials he found that the residue, after distillation, 
of the well-known Torbane-hill mineral, with a small 
addition of fine clay, will, if saturated with fatty or oily 1 Query—-Alga or Confervas ? 
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matter,2 and calcined, furnish a very powerful filtering 
medium, capable of reducing the hardness of water, and 
removing its colour and odour. He also adds bone-dust 
both to improve the quality cf the “ filter-blocks,” and in 
order.to regulate their degree of porosity with greater 
precision. We must now, however, permit Mr. Dahlke 
to describe his own filter more particularly :— 

“ Supposing 5000 gallons of water are daily required to 
be purified, that the water supplied contains nine grains of 
organic matter per gallon, has a bad smell, and is of seven- 
teen degrees of hardness, I should employ an apparatus of 
which a woodcut is here given. 

a solid filter block with one inlet, and one outlet for each 
of them. The supply-pipe is provided with a three-way 
cock, n, which allows the necessary arrangement to be 
made for admitting the water to one compartment of the 
tank, and for causing it to pass into the other through the 
filter-block. If, for instance, it enters at a, it has to pass 
through r into b, how off by Dd, and through x and h into 
the second apparatus. 

“This tank, being only intended to free the water from 
the rougher and clogging impurities, its action is to be 
reversed as often as may appear necessary in order to 
remove the collected sediment. This is easily done by 
shutting off the supply-pipe for A, and opening that for b ; 

but before the water is allowed to enter the connecting 
pipe of the second apparatus, the accumulated impurities 
must be removed through the opening of the corresponding 
plug g, and, that it may flow off easily, the bottoms of the 
two compartments are inclined towards the plugs. 

“ The two walls of the tank which face the filtering 
medium, are so fixed, that they can be opened from time 
to time, in order that the surface of the filter may be 
scoured, it being of such a consistency that its surface can 
be easily abraded by rubbing with hard stone. 

2 We would suggest blood, or milk, as more likely to answer the 
purpose.—Ed. 

“ The water is thus freed from its coarser organic impuri¬ 
ties, so far that they cannot possibly clog the second appa¬ 
ratus, which is thus retained almost entirely for chemical 
action on the water. It consists of a vessel which is also 
completely closed, with one inlet (w), and one outlet 
(s), divided from m to t, and fitted in the following manner : 
—p is a solid filter-block, cemented into the apparatus and 
covering the whole surface of the body q, thus forming 
the top part of this filter; it is of much finer porosity 
than the filtering-block in the tank, in order to separate 
the finer particles of organic matter from the water. The 
space a is filled up with coarse granular charcoal and a 
preparation of the Torbane-hill mineral spoken of, 
intended to operate upon the water so as to remove those 
matters held in solution, which impart colour, smell, and 
hardness, z is a solid filter-plate, of a more neutral 
character, also cemented into the vessel to hold together 
with p, the packing of the apparatus. 

“The reason why the two materials which fill o, are 
employed in a rather coarse grain, is, because the oxida¬ 
tion of several of the impurities taking place during the 
filtering process, will produce considerable quantities of 
gases which would soon accumulate in a finer medium 
and interfere with the rate of filtration, wherefore I rather 
prefer employing the mixture in a thicker layer. 

“ The dimensions of the apparatus, and the different 
filtering media employed in this case, will be 3 feet square 
by 4 inches in thickness for the filter-block in the tank ; 
each compartment of Apparatus No. II. to be 18 inches 
high by 2 feet square (internal measure) ; its fittings are: 
the plate p, 3 inches thick, q,, 2 feet, and z, 3 inches. 

“The first clogging in Apparatus No. II. will take place 
on the surface of p, which can be easily avoided by re¬ 
moving the corresponding cover of the vessel, and rubbing 
the surface of p with a piece of hard stone, to which it 
will slowly yield, and thus be easily freed from its clog¬ 
ging matters, which cannot penetrate into it, the porosity 
of the filter-cake being too fine. 

“The filter-block in the tank is so fixed that it can be 
taken out and replaced without much inconvenience, 
should it become worn out. 

“ The apparatus thus arranged is calculated for not less 
than 12 feet pressure, and its effect on such water as we 
supposed to have for illustration will be as follows: — 
Organic impurities reduced to about half-a-grain per 
gallon, no trace of smell or colour remains, and its hard¬ 
ness is reduced to about 7 or 8 degrees. 

“With regard to the continuance of the chemical effect, 
I admit that this must have its limits ; however, from 
the fact that the rougher clogging impurities are so easily 
removed from the apparatus, and that the quantity of the 
inorganic impurities which will be absorbed must neces¬ 
sarily be comparatively small, a good portion of them 
escaping in the form of gas, I do not hesitate to assert that 
it can be successfully employed, for a considerable time, 
before the filtering agents get exhausted, and repacking is 
required. 

“ I do not believe it would be possible to work such a 
quantity of water so effectively and lastingly in such a 
small apparatus, if the whole of the filtering medium were 
to be used in a loose state, as its porosity in the latter case 
could not be condensed to the state of fineness required. 

“This apparatus being only meant to serve for the 
special purpose I spoke of, it is obvious that it will have 
to be altered according to circumstances, both as regards 
the filtering agents to be employed, and its mechanical 
arrangements. 

“ If the quantity of water to be filtered be so great that 
a very large filter-bed is required, I prefer employing the 
preparation of the Torbane-hill mineral, as described, in a 
granular state, rather than sand; lor this reason, that it 
filters more than three times as quick, and is five times as 
light as the latter ; consequently a ton of it will, by a 
layer of equal thickness, filter about sixteen times the 
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Quantity of water that a ton of sand would filter, with the 
advantage that the filtering would produce at the same 
time a greater decolorising effect and a considerable soften¬ 
ing of the water. A clogging from the precipitation of 
chalk is not likely to take place, as this substance is sepa¬ 
rated in a crystalline and granular state. Moreover, those 
particles of the material which become saturated with 
organic impurities may, through calcination, regain the 
greater part of their former efficiency.” 

Omitting the concluding paragraph of the Paper, which 
is unimportant, we have now to present to our readers the 
“ cream” of the discussion which followed. 

Mr. Spencer rose first, to deliver a speech, of 
which the chief object seemed to be, to lay claim to 
Mr. Dahlke’s invention or application entirely. He had 
broken open one of the filters in question, and found 
the filtering medium contained about ten per cent, of the 
magnetic oxide of iron, to which, he said, all its virtues 
were due. He had determined (quantitatively ?) the pre¬ 
sence of this substance by means of the magnet, and 
accused the Author of the paper of infringing his (Mr. 
Spencer’s) patent. 

Mr. Atkins set forth the merits of “ carbon” per se, as 
a filtering agent, of which he had manufactured some 
40,000 or 50,000 blocks, and proceeded to praise the 
Moulded Carbon Company and their manufactures in high 
terms. 

Dr. Waller Lewis bore testimony to the efficacy of 
the filter supplied by Mr. Dahlke to a very large public 
department, as to its powers of deodorising and decoloris¬ 
ing water. It was new to him to hear that too pure water 
was distasteful; and he was afraid Mr. Dahlke was 
assuming an untenable position. He thought inhabitants 
of towns were no judges of water, as their palates were 
disorganised by the impure water supplied to them. He 
had tasted the water of Lake Bala in North Wales, con¬ 
taining only grains of mineral matter per gallon. 
Many persons did not like it at first, if they had been 
accustomed to London water. 

Mr. Painter dwelt upon the good qualities of a mixture 
of silica and carbon, and of the balls of the Moulded 
Carbon Company. These balls were cleaned by blowing 
air through them—a superior plan to that of Mr. Dahlke, 
he thought. 

Mr. Danchell preferred animal charcoal to anything 
else, and had abandoned all other filtering media. 

Mr. Wentworth Scott said he had been called upon to 
make various experiments upon the relative merits of 
animal charcoal and prepared carbons of several kinds, 
as regards their power of absorbing organic matter, which 
resulted in favour of the first-named substance. The 
Moulded Carbon Company’s balls were subject to the 
defect of having in many cases their central cavity greatly 
on one side, thereby modifying their action injuriously. 
He recommended the platinising of the balls—a simple 
process—for waters containing much organic matter. 

Mr. Morgan remarked that the public were the best 
judges of filters in the end. He regretted that scientific 
discussions were so frequently sullied by personalities, and 
commented severely, but justly, upon Mr. Spencer’s speech. 

After a brief reply from Mr. Dahlke, a vote of thanks 
was passed to him, on the motion of the Chairman, for his 
Paper, and the meeting then adjourned. 

NOTICES OF BOOKS. 

Elements of Agricultural Chemistry. By Thomas Ander¬ 

son, M.D., F.It.S. E., E.C.S., Professor of Chemistry 
in the University of Glasgow. Edinburgh: A. and C. 
Black. 1861. 

In many respects this is an admirable manual for the 
attentive study of the farmer. It contains a full and fair 

account of the relation of chemistry to agriculture, telling 
us what advantages the latter may reasonably expect from 
the former, and what it may not. The reader is gradually 
introduced, by easy stages, to such technicalities as are 
necessarily involved in the subject,—for the Author writes 
for those who are unacquainted even with the elementary 
facts of chemical science. 

The book opens with an account of the constituents, 
organic and inorganic, of plants. The proximate vegetable 
and animal constituents, and the processes whereby these 
are originated by organic action on the soil and air, are 
described. The chapter on the General Principles of 
Manuring is crowded with facts, accurately but cautiously 
given. The distinctions made between special and general 
manures are remarkably sound. The following are the 
titles of the remaining chapters of the volume :—The 
Composition and Properties of Farm-yard and Liquid 
Manures—of Vegetable Manures—of Animal Manures— 
and of Mineral Manures—The Valuation of Manures— 
The Potation of Crops—and the Feeding of Farm-Stock. 
Almost every page gives evidence of Dr. Anderson’s large 
experience as a practical agricultural chemist. His views 
on the various controversies connected with this important 
branch of practical science aie temperately expressed, and 
supported by a large number of well-contrived experi¬ 
ments. 

The book, for the most part, is clearly written. Occa¬ 
sionally, however, we meet with ungrammatical or awkward 
constructions in it, which detract from its general literary 
excellence. 

CORRESPONDENCE. 

Dead Black for Metal Work. 

To the Editor of the Chemical News. 

Sir,—You would be doing a good many Riflemen a 
^ervice if you would inform us of the best method of stain- 
ng the sights of our rifles black. These sights are black 
when new, but after a little wear become bright and it is 
then difficult when the sun shines upon them to take so 
correct an aim. Some persons rub a little Prussian blue 
on them, but this is a dirty plan, and rubs off on our 
hands and clothes. Some method of giving them a 
permanent dead black stain would be the thing. 

I am, &c. 
A Rifleman. 

Chemical Notices from Foreign Sources. 

I. MINERAL CHEMISTRY. 

fIvran§formation of titrates into Ulniates.— 

M. Paul Thenard put some solution of glucose and some 
nitrate of baryta into a tube and heated them to 200?. 
He obtained thereby a colourless liquid and a white 
powder, which, when exposed to the air, browned and 
blackened or took the colour of the ulmic compounds. 
This seemed in contradiction to the already known fact 
that in the soil ulmates are converted into nitrates. But 
a further investigation has convinced M. Thenard that 
both processes go on simultaneously in the earth. That 
on the surface of the ground ulmates are converted into 
nitrates, and in the subsoil nitrates are changed into 
ulmates. Iron, according to the author, appears to be the 
carrier of the oxygen, which effects the transformation. 

Comparative Action of Aitrates ami Ammonia 

on Aeg-etation.—We may here quote the results of 
some experiments by Ville (Comptes-Rendus, t. li. p. 874), 
which go to prove that nitrate of potash has a much 
greater influence on the growth of plants than ammonia— 
that in fact the nitrogen of nitrates is much more 
assimilable than the nitrogen of ammonia. 
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Solubility of IMfferent Forms of Silica In Potash. 
-—Rammelsberg made a series of experiments (Bericht der 
Akad. d. Wissenschaft zu Berlin, i860, s. 758) to ascertain 
whether a strong potash ley afforded a means of distin¬ 
guishing between quartz and opal. Fuchs had already 
made known the fact that while quartz is attacked with 
difficulty by a potash solution, some opals are easily 
dissolved by it. Rammelsberg’s object was to see whether 
the amount of each could be estimated by the same means. 
In this respect the experiments do not seem to be con¬ 
clusive. Some opals dissolve very slowly; and the rate 
at which the different forms of silica are dissolved is not 
so constant as to allow us to separate in this way one form 
from another. 

Phosphate of Cohalt and Zinc.—Gentele has 
analysed (Journ. fur prakt. ChemieBo. lxxxii., s. 58) 
some pigments used for colouring porcelain. One was a 
very pure dark blue, of extraordinary beauty, in which 
the author found CoO 15*09, Zn O 18*24. The flux 
contained PbO 26*85 Si 03 24*46 Al2 03 1*24. The blue 
was perfectly dissolved from the flux by acetic acid, and 
this fact led the author to the discovery that the cobalt 
and zinc oxides were in combination with phosphoric 
acid. The colour may be made in the following way : to 
a solution of ordinary phosphate of soda is added first a 
solution of sulphate of zinc, and then of sulphate of cobalt. 
A green precipitate falls which turns blue on the addition 
of more sulphate of cobalt. A certain amount of phosphate 
of soda must, however, remain in excess. The blue 
precipitate becomes green again if more sulphate of zinc 
is added, and again blue on the addition of the cobalt 
solution. The supernatant liquid remains red. The 
washed precipitate is a dark blue with just a suspicion of 
red, but after ignition it is a pure blue. An analysis of 
the precipitate dried at 30° gave :— 

Zinc oxide .... 41*95 
Cobaltous oxide . . . 12*97 
Phosphoric acid . . . 33*25 
Water ..... 12*06 

which gives the compound 3 (3 ZnO P05+ 3HO) + 3 CoO 
P05 + 3 HO. 

II. ORGANIC CHEMISTRY. 

1* «*<*«» liar 2®ro«l*ict from souse Coal CMls.— 

MM. Riche and Bardy have examined with some minute¬ 
ness (Bulletin de la Society Chimique de Paris, No. I. p. 14) 
a yellow body obtained when certain coal oils are treated 
with nitric acid. As first obtained, it is a solid black 
mass smelling strongly of nitrobenzine, and staining the 
skin yellow like picric acid. Purified by repeated filtra¬ 
tion through moistened bibulous paper, to remove the 
black viscid oil, crystals of a deep yellow colour are pro¬ 
cured which no longer smell of nitrobenzine. Their 
analysis gave results which led to the formula C12H9N3012. 
On drying the crystals in a vacuum for four days, they 
broke up and became reddish. The analysis of them in 
this condition gave the composition C12H7N3O10, showing 
that the crystals had lost two atoms HO. The exact 
nature of this body the authors have not been able to 
determine. It gives precipitates with salts of most of the 
metals, and the compounds formed with lead and silver 
easily crystallize. The silver compound blackens in the 
light, and explodes with violence at a very slight elevation 
of temperature. 

Ileactious of Cinciionine.—A small quantity of a 
solution of yellow prussiate of potash added to a 
solution of a salt of cinchonine gives a precipitate. If 
the mixture be carefully heated for some time the 
precipitate redissolves, and when the solution cools, 
numerous gold-yellow crystals deposit. These crystals 
Hr. Seligsohn found (illedicin Centralzeit, 1861. Stuck 
17, s. 129) to be composed of one atom cinchonine and one 
atom ferrocyanogen. The solution of the cinchonine salt 

must not be acid, nor must it be warm when the prussiate 
is added. Cinchonine may be detected in the urine by 
this test. The urine must be evaporated to dryness on a 
water bath, the residue treated with alcohol, the alcoholic 
filtrate evaporated to dryness, and the residue from it 
dissolved in water. The solution of prussiate of potash 
is then cautiously added : the solution remains clear at 
first, but after a time the golden-yellow crystals appear 
on the sides of the test glass. 

Crreen ©ye from the Blianinm Catliarticus.— 
M. Charvin has discovered in the Rhamnus Catharticus a 
green dye which seems to bear a great resemblance to the 
Chinese green Lo- kao. It is prepared in following way :— 
The bark of the buckthorn is put into boiling water and 
after boiling some minutes the contents of the vessel, 
bark and water together, are turned into an earthen pan, 
and covered up that they may cool slowly. After some 
days the liquid, which is of a brownish yellow colour, is 
poured off, and clear lime water is added to it. It is then 
exposed in shallow dishes to air and light under the 
influence of which the colour soon changes to green, and 
a deposit of the same tint settles in the dishes. Carbonate 
of potash is afterwards added, which produces a green 
precipitate, the fluid taking a dark brown colour. When 
the precipitate has deposited, the fluid is poured off, and 
the precipitate collected on a filter and dried. Glenard 
in a report addressed to the Lyons Chamber of Commerce 
(Bulletin de la SociSte d' Encourage. November, i860) has 
recommended the discoverer of this dye for the prize of 
6000 francs offered by the Chamber in 1857, for a colour 
like the Chinese green extracted from a home plant. 

ANSWERS TO CORRESPONDENTS. 

In publishing letters from our Correspondents we do not thereby 
adopt the views of the writers. Our intention to give both sides of a 
question will frequently oblige us to publish opinions with which we 
do not agree. 

*** All Editorial Communications are to be addressed to Mr. Crookes, 
and Advertisements and Business Communications to the Publishers, 
Griffin, Bohn & Co., at the Office, 10, Stationers’ Hall Court, 
London, E.C. 

Vol. II. of the Chemical News, containing a copious Index, is now 
ready, price 12s., by post, 12s. 8d., handsomely bound in cloth, gold 
lettered. The cases for binding may be obtained at our Office, price 
is. 6d. Subscribers may have their copies bound for 2s. if sent to 
our Office, or, if accompanied by a cloth case, for 6d. A few copies of 
Vol. I. can still he had, price 10s. 6d., by post 11s. 2d. Vol. III. com¬ 
menced on January 5, 1861, and will he complete in 26 numbers. 

J. C.—The distillate contains a good quantity of benzol. The 
method we gave was not intended to separate all, or even the greater 
part, of the benzol from the liquid, but merely to enable the 
relative values of different samples to be ascertained. That which 
yielded the most distillate below 212° being the best. You will find 
no work so good as the published volumes of the Chemical News. 

G. F. A.—We are glad to hear from an old friend. Perhaps our 
opinions coincide with his, but we must not exercise authority too 
harshly. 

Phcenix.—Wood may he stained to imitate rosewood by boiling 8 oz. 
of logwood in 3 pints of water until reduced to half. Apply it 
boiling hot three times, letting it dry between each. Afterwards put 
in the streaks with a camel hair pencil dipped in a solution of 
copperas and verdigris in decoction of logwood. 

A Constant Reader.—Boil 1 oz. of logwood, Joz sumach, and 1 drm. 
of copperas in 4 pints of water. 

Tasmanian Wheat.—The letter of our correspondent, “F.C.S.” (in 
our last Number) was founded upon a misconception, resulting from a 
typographical error in Mr. W. Scott’s Analysis of Tasmanian Wheat, 
published in No. 76. The figures showing the per-centages of Water, 
Ash, Nitrogenous Matter, and Carbonous Matter should have been 
printed in larger type than the rest, as should also the total “100,000” 
which is derived from these four parts alone. 

R. J. Rutter.—Apply to the Secretary, at Burlington-house, Piccadilly. 

Erratum.—P. 327, Article “Coloured Derivatives of Naphthaline,” 
sixth and eleventh lines from bottom, for nitrate read nitrite. __, 
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SCIENTIFIC AND ANALYTICAL 
CHEMISTRY. 

On the Amounts of Lead contained in some Silver Coins. 
by Messrs. CHARLES W. Eliot and Frank H. 
Storer. 

(Continued from page 320.) 

The residue of gold and filter paper left after dissolving 
the carbonate of lead in nitric acid for the final lead 
determination, was in each case incinerated, and then 
fused with carbonate of soda before the blowpipe. A 
distinct button of metallic gold was obtained in every 
instance. The amount of gold obtained varied, however, 
to a very considerable extent: it was abundant in the 
American and Spanish coin, less was observed in the 
English and Mexican, and but little in the French coin 
or the American fine silver.1 

The silver of the French coin was undoubtedly pre¬ 
pared by the sulphuric-acid process,2 in which the gra¬ 
nulated alloy of silver, gold, copper, &c., is dissolved in 
hot concentrated sulphuric acid, and the silver subse¬ 
quently precipitated, by means of metallic copper, from 
a somewhat diluted hot solution of the sulphate of silver 
thus obtained. Since ordinary commercial sulphuric 
acid3 is used in this operation, it is not strange that a 
portion of the lead with which it is contaminated should 

1 Besides the quantitative analyses recorded above, which have 
been made by this method, it should be mentioned, that in several 
qualitative experiments upon American coins, by the method as 
described or slightly modified, indications of lead were obtained in 
every instance. The same remark is true of two qualitative analyses, 
—one of a dime and another of a quarter-dollar,—made as follows :— 
the coin having been dissolved in nitric acid, and the insoluble black 
residue of sulphide of silver and a little gold separated by filtering, 
the solution was mixed with pure acetate of soda (see Fresenius, op. 
cit., p. 428, § 163, 1. j) to prevent precipitation of chloride of lead in 
subsequent operations, and the whole heated over the water-bath ; 
the silver was then precipitated with dilute chlorhydric acid, and the 
chloride of silver collected upon a filter and washed. Through the 
filtrate sulphuretted hydrogen was passed, the mixed sulphide of 
copper, lead, and gold collected upon a filter, treated with nitric acid, 
the acid solution, evaporated to dryness, the residue taken up with 
water, and the solution filtered ; in the filtrate lead was detected, 
while the residue contained gold. With regard to this residue of 
gold, which has also been alluded to in the text, it should be re¬ 
marked that it has been entirely neglected by many analysts who 
have published determinations of the amounts of gold m'various silver 
coins. Indeed, it would appear as if the fact were not generally 
known to chemists, that nitric acid can dissolve a little gold (as it can 
platinum), when an alloy containing a small quantity of gold is treated 
with this acid (compare Mulder, o'p. cit., p. 159). Another common 
error of analysts has been, to class as “ gold ” the dark-coloured 
residue which is usually left when silver coin is dissolved in dilute 
nitric acid. This precipitate does, in fact, generally contain a little 
gold, though in cur own experiments by far the larger portion of this 
metal passed into solution in the nitric acid, and was separated at a 
subsequent stage of the analysis, as has been described ; Gay Lussac 
(Ann. Ch. et Phys., 1836, [2.] Ixiii. 334) loug ago showed that it is 
principally composed of sulphide of silver; to which fact attention has 
also been called by Mulder, in his excellent little treatise, just cited, 
p. 178. 

2 See D’Arcet in Dingier's Polyt. Journ., 1828, xxviii. 3; from 
“Annales Mensuelles,” Mai, 1827, p. 131. Also, “ Ure’s Dictionary of 
Arts,” &c., 4th edition (Boston, 1853,) ii. 543. Dumas’s “Traitd de 
Chirnie Appliqude aux Arts,” (Paris, 1833,) iv., 464. 

3 D’Arcet, Journ. fUr oetecli. u. Icon. Ch.,’ .1829, iv. 420. 

be transferred to the silver. The lead salt is, perhaps, 
reduced by the metallic copper, in the manner so well 
described by Odling, in his Memoir “ On the Reciprocal 
Precipitations of the Metals.”1 It is, moreover, not 
impossible that some sulphate of lead may fall when the 
acid liquor is diluted, and become mixed with the pre¬ 
cipitated silver. It is not credible, however, that the 
lead in the coin can have been derived from the copper 
used to form the standard alloy; for this supposition 
would imply that copper of very inferior quality had 
been employed. According to Karsten,4 5 copper which 
contains but one per cent, of lead is utterly unfit for 
manufacturing purposes, since it cannot be worked at 
any temperature. Now, the least amount of lead which 
we found in fifty cents’ worth of American silver is 
0-0253 gram, in 10 half-dimes of 1853. These 10 half¬ 
dimes contain 1*243 gram, of copper, and if this metal 
had been the source of the lead, it must have contained 
more than two per cent, of that impurity. 

We are ignorant of the process of preparing silver 
which was in use at the British Mint in 1816. Perhaps 
the silver in the coin of that date was obtained by cupel- 
lation, and it is well known that silver so obtained 
almost always contains lead.6 

The silver of the Spanish and Mexican coins was, 
doubtless, prepared by the American system of amalga¬ 
mation.7 In this process, speaking in general terms, it 
would appear that silver is reduced by means of metallic 
mercury from a solution of chloride of silver in chloride 
of sodium, the amalgam which is formed being exposed 
meanwhile to the action of chloride of copper and per- 
chloride of iron. 

It is to be inferred from the investigations which we 
have cited, that, under these circumstances, the amalgam 
should be almost entirely free from any contamination 
with the more strongly electro-positive metals.8 It 

4 Quarterly Journal of the Chemical Society of London, 1857, ix. 289. 

5 In bis “ System der Metallurgie,” (Berlin, 1832,) v. 245. 

6 Authorities differ as to the amount of lead contained in crude 
cupelled silver (“lightened silver,” argent eclaire, Blicksilber). Accord¬ 
ing to Berthier (“ Essais par la Voie Seche,” Paris, 1848,) ii. 724), it 
contains, on an average, only 1 per cent, of lead. Kerl (“ Handbuch 
der metallurgischen Hiittenkunde,” (Freiberg, 1855,) iii. 152), on the 
other hand, says that it contains from 5 to 10 per cent, of impurity; 
and according to Karsten (“ System der Metallurgie,” v. pp. 200, 201) 
Blicksilber contains, at least, 12 per cent, of lead, and often more, the 
proportion of lead to silver being entirely dependent upon the tem¬ 
perature of the cupelling furnace. Since such silver is unfit for use, 
it is refined by small portions, either by a second cupellation at a high 
heat, or by melting it in crucibles with saltpetre and borax, or some 
other flux (Kerl, op. cit., iii. pp. 181 to 198); but it appears to be im¬ 
practicable, or at least not advantageous in practice to remove the 
last traces of lead from the silver by either of these processes. (See 
Kerl, op. cit., i. 224; or Plattner, “Probirkunst mit dem Lothrohre,' 
(Leipzig, 1853,) p. 403). 

7 Described by Humboldt in his “ Essai Politique sur le Royaume 
de la Nouvelle Espagne,” (Paris, 1811,) ii. 558. See also Karsten, 
“ Abhandlungen der phys. Klasse der Akad. der Wissenschaften zu 
Berlm,” 1828, p. 1; and “Karsten u. Dechen’s Archiv fur Mineralo- 
gie,” etc., 1829, i. 161.; and again, ibid. xxv. 178, and in Dingler’s Polyt. 
Journ., 1852, exxvi. 357. Compare the subsequent statements of 
Boussingault, Ann. Ch. et Phys , 1832, [2.] Ii. 350. 

8 In the European system of amalgamation, as practised at Freiber, 
in Saxony, where the silver is reduced from its chloride by metallic 
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would seem, indeed, that the American system of amal¬ 
gamation furnishes purer silver than is obtained by any 
of the other processes which are employed upon the 
large scale. 

So far as concerns the occurrence of lead in the silver 
coin of our own country, it could probably be mainly, if 
not altogether, avoided, by employing zinc free from lead, 
such as is manufactured in Pennsylvania, as we have 
already described in our Memoir. 

It is interesting to observe that the occurrence of lead 
in some of the silver coins of the ancients9 has been thought 
to indicate “ that the process of separating lead and silver 
was less perfectly executed in the ages of antiquity than 
is at present the case.”10 Yet, in none of the recorded 
analyses of ancient silver coins to which we have had 
access have we been able to find that any one has 
detected so large an amount of lead in these coins, as 
we have shown to occur in American fine silver of the 
year 1860, if we except a single analysis by Professor 
Draper, who found nearly 3 per cent, of lead in a silver 
coin of Hadrian. The greatest per-centage of lead 
observed by Bruel (the author of the remark just quoted) 
was only cri2. It is probable, however, that the methods 
of analysis—none of which are recorded—employed for 
separating lead from silver by the chemists to whose 
labours we have referred, were less delicate than the 
process which we have ourselves made use of. 

It is interesting also in this connection to observe, that 
the American system of amalgamation, which at one 
time—before its peculiar fitness for the circumstances of 
the case in which it is employed had been recognised— 
was so frequently criticised by European metallurgists, 
affords silver which is less strongly contaminated with 
lead, and is probably purer in other respects than is 
produced by any other process of manufacture.—Pro¬ 
ceedings of the American Academy of Arts and Sciences. 

On the Preparation of Hydriodic and Hydrobromic 
Ethers by the Substitution of Amorphous for Normal 
Phosphorus, by M. J. Personne. 

In a paper published in 1857,11 I showed that red, or 
amorphous phosphorus, behaved with various chemical 
agents in the same manner as normal phosphorus, but 
that its reactions were less intense. These facts have led 
me to substitute amorphous for normal phosphorus in the 
preparation of various chemical compounds, the produc¬ 
tion of which has hitherto been attended with some 
difficulty, on account of the energy of the reaction be¬ 
tween the normal phosphorus and the bodies acting upon 
it. I intend treating of hydriodic and hydrobromic 
ethers, and also hydriodic acid. The results obtained 
are so clear and so easily practised, that by publishing 

iron instead of quicksilver, a similar degree of purity in the silver is 
not to be expected. (For analyses of such silver, “ Tellersilber,” see 
Kerl, op. cit., i. 2.34.) 

9 Walchner, Schweigger’s Journal fur Cli. u. Phys., 1827, li. pp. 204) 
205. J. W. Draper, Silliman’s American Journal of Science, 1836, [1.] 
xxix. 160. Sarzeau Journal de Pliarmacie, 1839, xxv. 503. Bruel and 
Hausmann, “ Karsten u. Decben’s Archiv fur Mineralogie,” &c., 1844, 
xviii. 505; also in J. pr. Chem., xxx. 334. J. W. Mallet, Transactions 
of the Royal Irish Academy, 1853, xxii. 319. Briiel and Hausmann 
refer also to earlier determinations of lead in antique coins by Kla- 
pi oth (probably in his “ Betrage zur chemischen Kenntniss der Mineral- 
korper,” 1795-1780, B. vi.), and by Goebel (doubtless in his brochure, 
“ Ueber den Einfluss der Chemie auf die Ermittelung der Volker der 
Vorzeit,” &c., Erlangen, 1842) ; but they do not indicate precisely 
where these analyses are to be found, nor have we any means of ascer¬ 
taining this point. 

10 Briiel and Hausmann, loc. cit., Archiv, p, 509; J, p. Chem., p. 338. 

Comptcs-Rendus, July, 1857. 

them I hope to render a real service to chemists, who so 
frequently have occasion to employ these compounds, 
especially in the preparation of compound ammonias 
and organo-metallic radicals. 

IBytfiriodie Ether.—If the preparation of hydriodic 
ether has been facilitated by the improvements recently 
introduced by MM. E. Kopp, F. Marchand, Soubeiran, 
and lastly by M. Hofmann, the process is, notwithstand¬ 
ing, just as tedious, since it is always necessary to add 
the phosphorus very gradually to the alcoholic solution 
of iodine. Thus, according to M. Marchand, it requires 
three days to prepare the quantity of hydriodic ether, 
furnished by 680 grammes of iodine and 200 grammes 
of phosphorus, that is to say, about 800 grammes. If, 
on the contrary, amorphous phosphorus is employed, the 
operation becomes exceedingly easy and surprisingly 
rapid. The following is the mode of operating:— 

In a tubulated retort, fitted with a receiver, place 30 
grammes of powdered amorphous phosphorus, and 120 
grammes of absolute alcohol; then add, at two separate 
times, and with an interval of a few minutes, 100 
grammes of iodine. Place the retort on a sand-bath, 
and proceed with the distillation until the distilled 
liquor ceases to be precipitated by water. The distilled 
product is scarcely coloured by the iodine, and if washed 
with water containing some drops of solution of potash 
it becomes perfectly colourless. The weight of the 
obtained product, when washed to expel the alcohol, 
corresponds exactly to the theoretical quantity. Thus, 
from 100 grammes of iodine I have obtained at one 
operation 125 grammes; at another 120 grammes; and 
at a third, 118 grammes —the theoretical quantity being 
123 grammes. 

In operating thus it requires less than a quarter-of-an- 
hour to prepare more than 150 grammes of hydriodic 
ether, and I feel assured that 1 kilogramme could be 
prepared in an hour. The quantity of amorphous phos¬ 
phorus employed is larger than is really necessary, but 
no inconvenience results from this, because it remains in 
the retort, soiled, it is true, by the phosphoric and phos¬ 
phorous acids, but requiring only washing in hot water 
to render it perfectly fit for another operation. 

Hydrobromic Itlier.—The preparation of hydro¬ 
bromic ether with normal phosphorus and bromine is 
attended with even more danger than that of hydriodic 
acid,—so much so, indeed, that this method of preparing 
it has been almost discarded, and it has been principally 
obtained by treating alcohol by excess of bromine, and 
afterwards separating the hydrobromic ether by distil¬ 
lation from the bromal and ethylene and perbromated 
products. If, by this method, there is no danger, there 
is at least the inconvenience of losing a great quantity 
of bromine. The following is the method of, operating 
with amorphous phosphorus:— 

To 40 grammes of amorphous phosphorus, and from 
150 to 160 grammes of absolute alcohol placed in a 
tubulated retort fitted with a receiver, add by degrees 
100 grammes of bromine by means of a funnel tube, 
with a tapering and slightly recurved extremity im~ 
mersed in the alcohol; the bromine must onlv be added 
by degrees, because of the energy of the reaction, which 
would cause a great part of the product to distil before 
the whole of the bromine had been added. It is advi¬ 
sable to place the retort in a cold water-bath, and to 
cool the receiver by a current of water. When all the 
bromine has been added to the liquid, remove the funnel, 
pour into the retort the small quantity of liquid which 
the temperature of the reaction has caused to pass into 
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the receiver, then proceed at once with the distillation, 
operating in the same manner as with hydriodic ether. 

This operation is as easy and as little dangerous as the 
former, but it requires double the time. The theoretical 
quantity is obtained as nearly as possible; thus with 
ioo grammes of bromine I have obtained, at one opera¬ 
tion, 122 grammes ; at another, 115 grammes; and at a 
third, 120 grammes of product—the theoretical quantity 
being 136 grammes. This slight difference is occasioned 
by the unavoidable loss of bromine while adding it by 
degrees to the alcoholic liquid. 

Hydriodic Acid.—Notwithstanding M. Deville’s 
improvements in the preparation of gaseous hydriodic 
acid, my opinion is that it will be found to be more con¬ 
venient and expeditious to prepare it with amorphous 
phosphorus. In fact, it is enough to place a sufficiently 
large quantity of amorphous phosphorus in a tubulated 
retort with a glass stopper, to cover it with a layer of 
water, and to add the iodine in adequate quantity, to 
obtain by the aid of a slight degree of heat a regular 
current of gas, perfectly free from iodine vapour. 

Now that amorphous phosphorus is used for industrial 
purposes, and is easily procurable, I am persuaded that 
valuable results may be obtained by substituting it for 
normal phosphorus, in most of the reactions in which 
this body takes a part.— Comptes-Rendus. 

TECHNICAL CHEMISTRY. 

On the Chemical Composition of Cast Iron and Steel, 
by M. Eremy. 

(Continued f rom page 332.) 

The object of my previous publications on steel was to 
prove that the part played by nitrogen in acieration has 
been hitherto misunderstood, and that nitrogen is not 
only a very active cementation agent, but that it remains 
in the metallic compound. Hitherto, my papers have 
been almost exclusively dedicated to synthetical opera¬ 
tions, and to experiments in the laboratory. In this 
communication it is my intention to prove by means of 
chemical analysis that steel ceases to exist when its 
nitroaen is expelled, and that all practical operations 
tend to confirm my previously published opinions touch¬ 
ing the constitution of steel. I will first describe an 
analytical experiment which I think will satisfy the 
most exacting critics. 

My former studies on nitrides have convinced me that 
hydrogen can carry off in the state of ammonia the 
nitrogen contained in nitride of iron ; after establishing 
the fact that steels are nitrogenised, I concluded that 
hydrogen also could decompose steel, and re-convert it 
to the state of iron. Experience has confirmed this 
surmise. I present to the Academy a plate of cast steel 
of the finest quality, a part of which only has been 
submitted at red heat to the action of hydrogen. The 
operation occupied three hours, and during the whole of 
this time the steel constantly disengaged ammoniacal 
vapours, and probably other nitrogenised alkalies, the 
vapour of which smells like burnt horn. The portion 
of the specimen submitted to the action of hydrogen, 
and which has parted with its nitrogen, lost entirely the 
properties of steel, being- transformed into soft and 
wonderfully malleable iron, which tempering had no 
power to modify; while the other portion of the plate 
which had not been de-nitrogenised preserved all the 

characteristics of steel. 
- In this transformation steel loses about 1 per cent, of 
PL— 

its weight. This diminution in weight probably repre¬ 
sents all the substances existing in steel besides those 
found in iron, for ammonia induces the conversion of 
the carburetted compounds into cyanide of ammonium. 
The constitution of steel may be considered, then, as 
established both by synthesis and analysis. Iron is con¬ 
verted into steel by nitrogenising it in presence of 
carbon ; and steel is re-converted to iron by withdrawing 
the nitrogen by hydrogen. The results from the expe¬ 
riment here described may be easily foreseen. To pre¬ 
serve the valuable properties of steel it should be kept 
from contact with any substance capable of depriving 
it of nitrogen. 

In manufacturing fire-arms from cast-steel, the action 
which the gases proceeding from the detonation of the 
powder may exert upon steel should be taken into 
account. It is probable that nitrogen inheres with 
greater tenacity in some kinds of steel than in others; 
for example, it is not so difficult to expel it from puddled 
as blistered steel. By the action of hydrogen on steel 
we get a soft iron which may perhaps be usefully applied 
to the construction of certain magnetic apparatus. 

Several members of the Academy have asked me to 
examine a very malleable iron obtained from a modifi¬ 
cation of steel; probably this metal is identical with 
that produced by expelling the nitrogen from steel, as 
in the preceding experiment. 

After decomposing steel by depriving it of nitrogen 
by means of hydrogen, it seems interesting to inquire to 
what extent the metal is susceptible of modification by 
the action of combustion gases. The influence of car¬ 
bonic acid ought to be carefully studied in this respects 
I find that steel quickly loses its carbon by the action of 
carbonic acid, which reduces it to the state of nitrogen¬ 
ised iron; an excess of carbonic acid burns the metal 
completely. All steel-workers know that this body is 
liable to destruction; as they express it, 11 it burns 
itself” when too long exposed to the action of the gaseous 
products of combustion. This modification is evidently 
due to the oxidising compounds carrying off the carbon. 
All the methods employed in manufactories to recover 
burnt steel have probably for their object to restore the 
carbon taken from it by the gases. I believe, however, that 
this restitution is always incomplete, and that a steel 
thoroughly burnt can never be restored; I even think 
that, under certain conditions, heat alone suffices to make 
a physical modification in steel, which tempering in a 
fatty body would to some extent destroy. The alterations 
which steel undergoes when “ burnt,”—that is to say 
when carelessly heated,—may be due either to chemical 
decomposition or simple physical modification. 

I turn now to the examination of some practical, 
established facts, tending to confirm my opinion in 
reference to the constitution of steel. The supporters of 
the old theory of acieration, who still consider steel as 
a carburet of iron, will deny the possibility of producing 
a nitride in a medium containing nothing but iron and 
carbon. I am about to show that in cementation cases, 
far from being submitted to carburising influences ex¬ 
clusively, the iron can derive nitrogen not only from the 
gases circulating in the cases, but also from the carbon 
employed. 

At a recent meeting of the Academy, M. Boussingault 
stated, with an authority acquired by long observation 
in steel-works, that nitrogen always penetrates and cir¬ 
culates in the cementation cases, and consequently that 
it may nitrogenise the iron. Mr. Saunderson’s important 
work, which 1 have already had occasion to cite several 
times before the Academy, also shows that cementation 
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is produced with difficulty except when nitrogen is 
present. M. Caron’s observations on the rapid way in 
which steel is produced by cyanide of ammonium, and 
the formation of this body in cementation cases, prove 
equally that steel is, at the time of its production, in an 
ammoniacal and consequently nitrogenising atmosphere. 
The inference is that the gases and vapours circulating 
in the cases can nitrogenise iron. 

I ought to inquire whether, apart from atmospheric 
nitrogen, the iron cannot also derive this element from 
the solid compounds found in cementation cases. I have 
ascertained that carbon itself may become a very active 
nitrogenising agent. The result of my experiments is 
that a nitrogenised organic matter when calcined leaves 
a carbonaceous residue, almost always containing nitro¬ 
gen ; exposed to the action of hydrogen it disengages 
abundance of ammonia. This production of ammonia 
cannot be attributed to the presence of cyanides in the 
residue, since the same result happens with an ash 
■which has undergone washings in acids. Wood charcoal 
itself, after prolonged calcination at red heat, which gets i 
rid of its alkalies and cyanides, still disengages ammonia 
under the action of hydrogen. 

(To be continued.) 

On the Application of Cyanide of Potassium in Solder¬ 
ing Metals, by Dr. August Vogel. 

In the operation of soldering metals, it is very essential 
to keep the metallic surfaces to be united clean and 
bright, so that the solder may adhere firmly when in a 
melted condition. For the 'purpose of protecting the 
metallic surfaces from the oxidising action of the atmo¬ 
sphere, certain fusible substances are usually rubbed on 
with the solder, and immediately form a thin layer over 
the surface of the metal. These substances produce, 
however, not only a protective, but also a reducing 
action. In practice it is sought to ensure these two 
essential conditions in the choice of the substances 
generally employed, viz., for soft soldering, resin, tur¬ 
pentine, olive oil, powdered sal-ammoniac, mixed either 
with oil, or with tallow and resin, or a very concen¬ 
trated solution of chloride of zinc. For hard soldering 
borax, or a melted mixture prepared from borax, potash 
and common salt, and, in the special case of iron, 
pounded green glass is generally used. 

It is well known that the substances above mentioned 
fulfil to a greater or less extent these two conditions of 
soldering, viz., deoxidation and protection of the metal 
from the atmosphere. A material possessing these two 
qualifications in the highest degree, would, of course, 
best effect this purpose. As the result of a great 
number of experiments, I have come to the conclusion 
that the ordinary commercial quality of cyanide of 
potassium possesses decided advantages in this respect 
over all other substances. It melts very readily, covering 
the surface of the metal with a very efficient protective 
layer, and at the same time is known to exert a strong 
reducing action, a property which has gained for it 
many important applications both in technical and 
analytical chemistry. 

Cyanide of potassium will be found particularly useful 
when the surfaces to be soldered cannot be thoroughly 
brightened. It is difficult, and sometimes impossible, to 
solder metals when their surfaces are at all corroded, or 
when they are incapable of bearing the high tempera¬ 
ture necessary in this operation, with the ordinary 
agents, on account of their inferior reducing power; but 

cyanide of potassium, from its extraordinarily energetic 
action, is able to deoxidise all rusty particles standing 
in the way of the perfect union of the solder with the 
metal. 

The mode of applying the cyanide of potassium in 
soldering is the same as with borax. Some powdered 
cyanide of potassium is kept ready at hand in a well- 
closed glass bottle, and sprinkled over the metallic 
surface after it has been slightly moistened. In some 
cases of soldering at very high temperatures, which, by 
practice, are soon ascertained, it will be found expedient 
to use a compound of borax and cyanide of potassium,' 
for the purpose, on the one hand, of increasing, by this 
addition, the small reducing power of the borax, and, 
on the other hand, of diminishing the volatilising ten¬ 
dency of the cyanide of potassium. 

Another reason for preferring the employment of this 
agent is, that during the operation no corrosive vapours 
capable of acting on the soldering tools are generated, as 
is the case with chloride of zinc. 

PROCEEDINGS OF SOCIETIES. 

CHEMICAL SOCIETY. 
Thursday, May 16, 1861. 

Dr. A. W. Hofmann, F.R.S., President, in the Chair. 

Mr. Perkin delivered the following discourse “ On the 
Colouring Matters, Derived from Coal-Tar.” 

The subject which I have the honour of bringing before 
you this evening is one which is remarkable for the very 
rapid progress it is making. Previous to the year 1856 
the colouring matters derived from coal-tar products were 
practically unknown ; but owing to recent discoveries they 
are now enumerated amongst the most important colour¬ 
ing matters employed. It is not my intention to enter 
into a discussion respecting the numerous patents that 
have been taken out for the production and application of 
coal-tar colours, nor yet to enter into the practical details 
of their manufacture; but to notice more particularly 
their various Chemical characters, and also to speak of 
the methods employed for their application to the arts. 
I shall endeavour to bring before you all the principal 
coloured products obtainable from the derivatives of coal- 
tar—both those which are practically employed by the 
dyer and printer, as well as those which still remain 
as chemical curiosities only. I may mention that the 
latter class of compounds is more extensive than the 
former, and also that many of the colouring matters in it 
are likely to remain so, for reasons to be mentioned 
presently. 

The coal-tar products which have, up to the present, 
yielded colouring matters are numerous. The following is 
a list of the most important, which are obtained either 
directly or indirectly from coal-tar ; namely, aniline and 
its homologues, carbolic acid, chinoline or quinoline, 
naphthaline, and pyrole bases. 

I will commence by speaking of the first and most 
important of these products, and its derivatives,—namely, 
Aniline. 

Aniline w’as discovered in 1826 by TTnverdorben. The 
original method for its preparation wras by digesting 
indigo with hydrate of potassium, and subjecting the 
resulting product to distillation. Aniline was also 
obtained from the basic oils of coal-tar ; but the process 
which is now employed for its preparation is a remarkable 
instance of the manner in which abstract scientific research 
becomes, in the course of time, of the most important 
practical service. It was Faraday who first discovered 
benzole; he found it in oil-gas. After this it was 
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obtained by distilling benzoic acid with baryta, which 
result determined its formula, and was the cause of it 
being called benzole. After this, Mansfield found it to 
exist in large quantities in common coal-tar naphtha, 
which is the source from which it is now obtained in very 
largj quantities. Benzole, when studied in the laboratory, 
was found to yield, under the influence of nitric acid, 
nitro-benzole. Zinin afterwards discovered the remark¬ 
able, reaction which sulphide of ammonium exerts upon 
nitro-benzole, converting it into aniline. And, lastly, 
Bechamp found that nitro-benzole was converted into 
aniline when submitted to the action of ferrous acetate. 
It is Bechamp’s process which is now employed for the 
preparation of aniline by the ton. Had it not been for 
the investigations briefly cited above, the beautiful aniline 
colours now so extensively employed, would still remain 
unknown. When I discovered aniline purple, nitro- 
benzole and aniline were only to be met with in the 
laboratory; in fact, half-a-pound of aniline was then 
esteemed quite a treasure, and it was not until a great 
deal of time and money had been expended that I suc¬ 
ceeded in obtaining this substance in large quantities, and 
at a price sufficiently low for commercial purposes. 

The colouring matters obtainable from aniline are 
numerous. They are the following;—Aniline purple, 
violine, roseine, fuchsine, alpha aniline purple, bleu de 
Paris, nitroso-phenyline, dinitraniline, and nitro-phenyline 
diamine. 

Aniline Purple, generally knoxvn as Tyrian Purple, Mauve, 
Phenamixie, Indisine, <SfC.—It has been known for many 
years that the hypochlorites react on aniline and its salts, 
producing a purple-coloured solution; in fact, hypochlo¬ 
rites are the distinguishing test for aniline ; but nothing 
definite was known of this purple-coloured solution, it 
being simply stated that aniline produced with hypochlo¬ 
rites a purple-coloured liquid, but that this colour was 
very fugitive. As many verj absurd statements have been 
made respecting the discovery of aniline purple, I will just 
briefly mention how it was that I first became acquainted 
with it. 

In the early part of 1856 I commenced an investigation 
on the artificial formation of quinine. To obtain this base 
I proposed to act on toluidine wfith iodide of allyle, so as 
to form allyle-toluidfne which has the formula 

c7h7 \ 
C3H5} N = C10H13N, 

H) 
thinking it not improbable that by oxidizing this I might 
obtain the desired result, thus— 

2 (C10H13N) + 03 = C20H24N2O2 + HoO. 
V-y-^ ---y-^ 

Allyle-toluidine. Quinine. 

For this purpose I mixed the neutral sulphate of allyle- 
toluidine with bichromate of potassium ; but instead of 
quinine I obtained a dirty reddish-brown precipitate. 
Nevertheless, being anxious to know more about this 
curious reaction, I proceeded to examine a more simple 
base under the same circumstances. For this purpose I 
selected aniline, and treated its sulphate with bichromate 
of potassium. This mixture produced nothing but a very 
unpromising black precipitate ; but on investigating this 
precipitate I found it to contain the substance which is 
now, I may say, a commercial necessity, namely, aniline 
purple. 

The method adopted for the preparation of aniline 
purple is as follows:—Solutions of equivalent proportions 
of sulphate of aniline and bichromate of potassium are 
mixed, and allowed to stand till the reaction is complete. 
The resulting black precipitate is then thrown on a filter 
and washed with’ water until free from sulphate of 
potassium. It is then dried. This dry product is after¬ 
wards digested several times with coal-tar naphtha until 
all resinous matter is separated, and the naphtha ceases to 
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be coloured brown. After this, it is repeatedly boiled 
with alcohol to extract the colouring matter. This 
alcoholic solution when distilled leaves the colouring 
matter in the bottom of the retort as a beautiful bronze 
coloured substance. 

The aniline purple prepared according to the process 
just described, although suitable for practical purposes, is 
not chemically pure. If lequired pure it is best to boil it 
in a large quantity of water, then filter the resulting 
coloured solution, and precipitate the colouring matter 
from it by means of an alkali. The precipitate thus 
obtained should be collected on a filter, washed with water 
until free from alkali, and dried. When dry it is to be 
dissol ved in absolute alcohol, the resulting solution filtered, 
and then evaporated to dryness over the water-bath. Thus 
obtained, aniline purple appears as a brittle substance, 
having a beautiful bronze coloured surface, but if some of 
its alcoholic solution, be evaporated on a glass plate, and 
viewed by transmitted light, it appears a beautiful bluish 
violet colour. If considerable quantities of an alcoholic 
solution of the colouring matter, containing a little water 
be evaporated to dryness, the surface of the colouring 
matter next to the evaporating dish when detached, 
often possesses a golden green appearance. Aniline 
purple is difficultly soluble in cold water, although it im¬ 
parts a deep purple colour to that liquid. It is more 
soluble in hot water, but its hot aqueous solution wffien 
left to cool assumes the form of a purple jelly. It is very 
soluble in alcohols, though nearly insoluble in ether and 
hydrocarbons. Aniline dissolves it readily. In properties 
it seems to be slightly basic, as it is more soluble in 
acidulated than in pure water. Alkalies and saline sub¬ 
stances precipitate it from its aqueous solution as a dark 
purplish-black powder. Bichloride of mercury pre¬ 
cipitates it in a very finely divided state. A little of this 
precipitate, which appears to be a double compound of 
chloride of mercury and colouring matter, when suspended 
in water and viewed by transmitted light, appears of a blue 
or violet colour. If a small quantity of hydrate of 
potassium or sodium be added to an alcoholic solution of 
the colouring matter, it causes it to assume a violet tint, 
but without effecting any change in the colouring matter 
itself. Ebullition with alcoholic potash does not decom¬ 
pose it. Aniline purple dissolves in concentrated sulphuric 
acid forming a dirty green solution. This when slightly 
diluted assumes a beautiful blue colour. Excess of water 
restores it to its original purple colour. I have had a 
specimen of this colouring matter heated for an hour to 100 
Centigrade with Nordhausen sulphuric acid without 
suffering decomposition, being restored to its original 
colour by means of water, and possessing precisely the 
same properties as it had before being subjected to this 
powerful agent, Hydrochloric acfci acts upon it in 
the same manner as sulphuric acid. It is decomposed 
by chlorine, and also by fuming nitric acid. Bi¬ 
chloride of tin is without action upon it. Powerful reducing 
agents have a peculiar action upon this colouring 
matter, somewhat analogous to the action of reducing 
agents on indigo. An alcoholic solution of sulphide of 
ammonium, when mixed with an alcoholic solution of 
the colouring matter, causes it to assume a pale slightly 
brownish colour. This solution when brought in contact 
with the atmosphere instantly assumes its beauty and 
intensity of colour. An alcoholic solution of the colouring 
matter when mixed with a little protoxide of iron changes 
to a pale brown colour. This solution also becomes 
purple when exposed to the action of the atmosphere. 
Sulphurous acid does not affect the colour of this substance. 

This colouring matter forms a remarkable compound 
with tannin. When an aqueous solution of the colouring 
matter is mixed with a solution of tannin, precipitation 
takes place. The precipitate thus formed, after having 
been well washed, no longer possesses the properties of 
the pure colouring matter. It is insoluble in water. Like 
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the pure colouring matter it dissolves in concentrated 
sulphuric acid, forming a dirty green liquid; but on 
adding an excess of water to this solution the new 
compound is precipitated unchanged. This compound is 
rather duller in colour than the pure colouring matter 
itself. Aniline purple when agitated with a little moist 
binoxide of lead is transformed into roseine. This colour¬ 
ing matter is remarkable for its intensity, a few grains of 
it colouring a considerable Quantity of spirits of wine. 

Violine.—This colouring matter, which is a product of 
the oxidation of aniline, was first obtained by Dr. David 
Price. He prepares it by heating an aqueous liquid con¬ 
taining two equivalents of sulphuric acid, and one 
equivalent of aniline to the boiling point, and then adding 
one equivalent of binoxide of lead, boiling the mixture for 
some time and filtering it whilst hot. The filtrate, which 
is of a dark purple hue, is boiled with potash, both to 
separate the excess of aniline, and also to precipate the 
colouring matter. When all the free aniline is volatilised, 
the residue is throwm on a filter and slightly washed 
with water, and then dissolved in a dilute solution 
of tartaric acid. This solution after filtration is 
evaporated to a small bulk, re-filtered, and then precipi¬ 
tated by means of an alkali. Thus obtained, violine 
presents itself as a blackish purple powder, which when 
dissolved in alcohol, and evaporated to dryness, appears as 
a brittle, bronze'Coloured substance, similar to aniline 
purple, but possessing a more coppery-coloured reflection. 
It is more insoluble in water than the preceding colouring 
matter ; it is very soluble in alcohol, but insoluble in ether 
and hydrocarbons. These solutions possess a colour some¬ 
what similar to that of the field violet. Concentrated 
sulphuric acid dissolves it, forming a green solution; but 
excess of water restores it to its original colour. Like 
aniline purple, reducing agents deprive it of its colour, 
but which is restored by the action of the atmosphere. 
Tannin produces an insoluble compound with it, when 
agitated with a small quantity of binoxide of lead, it is 
converted into aniline purple ; excess of this re-agent 
changes it into roseine. 

Roseine.—This substance nearly always accompanies 
aniline purple, though in very small quantities. It was 
first noticed publicly, by C. Greville Williams, and after¬ 
wards by Dr. David Price. Williams used manganates for 
its preparation, but Dr. David Price prepared it by means 
of binoxide of lead. His process is as follows:—To a 
boiling solution of one equivalent of sulphate of aniline, 
two equivalents of binoxide of lead are added, and the 
mixture boiled for a short time. The rose-coloured solu¬ 
tion is then filtered, and the filtrate evaporated to a small 
bulk, which causes a certain amount of resinous matter to 
be separated. This evaporated solution is then filtered, 
and the colouring matter precipitated by means of an 
alkali, it is then collected on a filter., slightly washed, and 
then dried. The colouring matter thus prepared, readily 
dissolves in alcohol,* forming a fine crimson-coloured liquid, 
which when evaporated to dryness, leaves the colouring 
matter as a dark, brittle substance, having a slightly 
metallic reflection. It is much more soluble in water than 
either aniline purple or violine, but like them, it is insolu¬ 
ble in hydrocarbons, and is more soluble in acids than in 
neutral liquids. Concentrated sulphuric acid dissolves it, 
forming a green solution ; excess of water restores it to 
its original colour. It forms a compound with tannin, and 
is also deodorised, or nearly so, by powerful reducing 
agents. 

The three colouring matters just mentioned, namely, 
aniline purple, violine, and roseine are evidently closely 
allied, for they have nearly the same properties. They are 
all formed under similar circumstances, namely, by the 
action of oxidising agents in the presence of water ; they 
are all slightly soluble in water, though as the shade of 
colour becomes redder, so their solubility increases; 
alkalies precipitate them from their aqueous solutions ; 

concentrated sulphuric acid dissolves them, forming green 
solutions which excess of water restores to the original 
colour of the colouring matters ; powerful reducing agents 
deprive them of their colour or nearly so ; but it is again 
restored by the influence of oxygen ; and, lastly, tannin 
forms insoluble compounds with them all. 

Fuehsine or Magenta.—This beautiful product, which is 
often improperly called rosine, is a member of an entirely 
different series of compounds from the foregoing, being 
formed under very different circumstances, and possessing 
very different properties. This colouring matter vcas first 
observed by Natanson, in 1856, when studying the action 
of chloride of ethylene on aniline, and afterwards, shortly 
before it was practically introduced into the arts, by Dr. 
Hofmann, when preparing cyantriphenyle- diamine by 
the action of bichloride of carbon on aniline. It was M. 
Yerguin who first brought it forward as a dyeing agent, 
and who, I believe, taught manufacturers how to prepare 
it on the large scale. Fuehsine is invariably formed at a 
temperature ranging from 170 to 190 Centigrade. It is 
produced from aniline by the action of reducible chlorinized, 
brominized, iodized, or fluorized substances, as well as by 
weak oxidizing agents. The substances used for its pre¬ 
paration on the large scale are perchlorides of tin and of 
mercury, and the nitrates of mercury. It has also been 
prepared with bichloride of carbon. 

Preparation of Fuehsine by the Action of Bichloride of Tin 
on Aniline.—Aniline combines with bichloride of tin, 
evidently producing a double compound. This product 
is a white substance, and may be prepared by adding to 
aniline, bichloride of tin in the anhydrous states or 
dissolved in water. Anhydrous bichloride of tin combines 
with aniline with great energy to form this compound. 
To prepare fuschine from this double compound it is 
necessary that it should be free from water, or nearly so ; 
therefore anhydrous bichloride of tin is generally 
employed for its preparation. The process adopted is as 
follows :—Anhydrous bichloride of tin is slowly added to 
an excess of aniline, the mixture being constantly stirred, 
and the pasty mass thus formed gradually heated. As 
the temperature increases it becomes quite liquid and also 
brown in colour. As soon as the temperature nearly 
approaches the boiling point of the mixture it rapidly 
changes to a black-looking liquid which when viewed in 
thin layers presents a rich crimson colour. This is kept 
at its boiling point some time, and then well boiled with 
a large quantity of water. By this means the principal 
part of the colouring matter is extracted together with 
considerable quantities of hydrochloride of aniline. The 
residue is a solid of brown colour and contains consider¬ 
able quantities of tin in the form of a proto-compound. 
The aqueous solution of the colouring matter and hydro¬ 
chlorate of aniline is then boiled, so as to volatilize any 
free aniline it may contain, and then saturated with chloride 
of sodium. The chloride of sodium causes the colouring 
matter to separate as a semi-solid, pitchy substance of a 
golden green aspect, while the hydrochlorate of aniline 
remains in solution. The colouring matter thus obtained 
may be further purified by digestion with benzole which 
dissolves out a certain amount of resinous matter. 

Preparation of Fuehsine by the Action of Nitrate of 
Mercury on Aniline—When protonitrate of mercury is left 
in contact with aniline for some time it forms a white 
pasty mass; but when carefully heated to 170° or 1800 
Centigrade it reacts upon it, forming a brown liquid, which 
gradually changes till of a dark crimson colour. At the 
same time, the whole of the metal of the mercury salt 
collects at the bottom of the vessel the experiment is 
conducted in. This product, when separated from the 
metallic mercury and allowed to cool, becomes semi- solid, 
being filled with crystals of nitrate of aniline. To purify 
this product it is best to dissolve out the nitrate of aniline 
it contains in a small quantity of cold water, and then to 

I boil the remaining product several times with fresh 
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quantities of water until the principal of the colouring 
matter is extracted, and filter the resulting aqueous solutions 
while hot. On cooling the solutions will deposit the 
colouring matter as a golden-green tarry substance, from 
"which benzole separates a small quantity of a brown 
impurity, leaving the colouring matter as a brittle solid. 

I have briefly described the above processes because 
they may to some extent be regarded as types of most of 
the methods employed for the production of this colouring 
matter, the first representing its formation by the action 
of reducible chlorides upon aniline, and the latter by the 
influence of weak oxidising agents. 

Fuchsine is undoubtedly an organic base, and a more 
powerful one than is generally supposed. The product 
obtained from aniline by means of bichloride of tin is 
hydrochlorate of fuchsine, and that obtained by the 
oxidising action of nitrate of mercury is the nitrate of 
fuchsine. My reason for stating this is, that on examining 
the colouring matter obtained by chloride of tin I found 
it to contain large quantities of combined hydrochloric 
acid, and when nitrate of mercury wras used considerable 
quantities of combined nitric acid ; therefore I conclude 
that the former is the hydrochlorate and the latter the 
nitrate. 

Fuchsine is separated from its salts by precipitation 
with a small quantity of ammonia. When freshly preci¬ 
pitated, fuchsine is a red bulky paste which, when dry, 
contracts, forming a purplish red powder. It is difficultly 
soluble in water, though tolerably soluble in alcohol; it 
is not soluble in ether or hydrocarbons ; a small quantity 
of hydrochloric acid causes it to dissolve freely in hot 
water, but an excess of either hydrochloric acid or 
sulphuric acid dissolves it, forming a brownish yellow 
liquid from which ammonia separates it unchanged. By 
this reaction it may be distinguished from rosine, which 
dissolves in strong sulphuric acid, producing a green 
liquid. Caustic alkalies, or ammonia in excess, partially 
precipitate fuchsine from its salts ; but, at the same time, 
dissolve a considerable quantity of it, forming nearly colour¬ 
less liquids. Acetic acid added to these alkaline solutions 
restores the colour of the fuchsine ; and if the liquids are 
concentrated, the base precipitates as a red, flocculent sub¬ 
stance. An alcoholic solution of fuchsine when evaporated 
to dryness, leaves the colouring matter as a brittle mass, 
having a remarkably beautiful golden green metallic re¬ 
flection. By transmitted light it has 'a red colour. M. 
Bdchamp has analysed carefully-prepared specimens of 
fuchsine, and found it to have the formula C12 H12 N2 O. 
This hydrochlorate he found to contain an amount of 
hydrochloric acid corresponding with the formula C12 H12 
N2 O, H Cl. He also examined the hydro-chloro-platinate, 
which is a purple precipitate; it has the formula 
Ci2 H12 N2 O H Pt Cl3. The existence of oxygen in 
this base is remarkable, because in many instances 
it is produced from agents which do not contain 
a trace of oxygen, as, for example, bichloride of tin and 
aniline. The only way I can account for the presence of 
oxygen in the product analysed is, that it was a hydrate ; 
thus : — 

c^h12n2o = C^2H10N^+ H20 

B^cliamp’s fuchsine. Anhydrous Water. 
fuchsine. 

This is, perhaps, to some extent confirmed by an experi¬ 
ment I made with iodaniline. I find that iodaniline, when 
heated, yields fuchsine. This change can only be 
expressed thus:— 

a (C6 [H61] N) = C12H10N; + 1HI _ 

Iodaniline. Anhydrous fuchsine. 

But supposing the fuchsine examined by M. Bechamp to 
have been a hydrate, it is remarkable that its hydro¬ 
chlorate and, more particularly, its hydro-chloro-platinate 
should also be hydrates. But as our knowledge of this 

body is as yet but scanty, we must wait for the accumu¬ 
lation of facts before we can form any fixed opinion 
respecting its constitution. The compounds investigated 
by M. Bechamp appear to be uncrystallisable. Some time 
back, I had upward of 100 gallons of a hot aqueous 
solution of this colouring matter, which had been pre¬ 
pared by means of nitrate of mercury. This solution, on 
standing until cold, deposited a considerable quantity of 
colouring matter in the form of small octahedra, having a 
most beautiful green metallic reflection. Reducing agents 
decolorise fuchsine, but the oxygen of the atmosphere 
restores it to its original colour. If an alcoholic solution 
of fuchsine be left in contact with sulphide of ammonium 
until decolorised, or nearly so, and then exposed to the 
atmosphere, its colour is immediately restored ; but if left 
to stand for several days and then subjected to the atmo¬ 
sphere, several hours elapse before it assumes its original 
colour. Like aniline purple, fuchsine is a very intense 
colouring matter. Tannin precipitates both fuchsine and 
its salts, forming difficultly soluble substances. Bichloride 
of mercury also precipitates this base and its salts, forming 
double compounds. When preparing fuchsine by means 
of bichloride of tin, or more particularly when using 
nitrate of mercury, there are two other colouring matters 
produced, one possessing an orange colour, and the other 
a purple hue. It is on account of the presence of the 
former that some samples of commercial fuchsine possess 
a scarlet character of colour. Of this orange colouring 
matter scarcely anything is known. It is not precipitated 
from these salts by means of alkalies. Of the purple 
colouring matter little also is known. It is formed at the 
same time as fuchsine, but in very small quantities, and 
from which it is difficult to separate perfectly. Its proper¬ 
ties are similar to those of fuchsine. It dissolves in con¬ 
centrated sulphuric acid, forming a reddish-brown solution, 
from which part of the colouring matter is separated by 
dilution with water. Hydrochloric acid dissolves it, 
forming a dirty yellowish-red liquid. 

Bleu de Paris.—This is yet another colouring matter 
produced under circumstances similar to those which give 
rise to fuchsine. MM. Persoz, Y. de Luynes, and 
Salvetat give the following account of its preparation and 
properties:—“9 grammes of bichloride of tin and 16 
grammes of aniline, heated for 30 hours to a temperature 
of about 180 Centigrade, in a sealed tube, produce neither 
a red nor a violet, but a very pure and lively blue. This 
blue, which resists acids, darkens in colour by alkalies, 
but passes to a groselle violet when submittec^to this agent 
in a concentrated state. It preserves its t^e^uty of colour 
by artificial light, and it dyes animal fibres of a shade 
whose beauty leaves nothing to be desired.” I re¬ 
peated the above experiment twice, and was inclined to 
give up in despair, for instead of a fine blue X obtained 
nothing more than a dirty green product. But from this 
unpromising product I at last succeeded in obtaining this 
beautiful blue colouring matter, and found it to possess all 
the properties mentioned above. MM. Persoz, Y. de 
Luynes, and Salvetat, have lately given a more particular 
account of this colouring matter. They describe it as 
crystallising from the alcoholic solution in the form of fine 
needles, having an aspect similar to that of aminoniacal 
sulphate of copper. It is soluble in water, alcohol, wood- 
spirit, and acetic acid; but insoluble in ether and bisul¬ 
phide of carbon. With concentrated sulphuric acid it 
forms an amber-coloured solution which water converts 
into a magnificent blue liquid. Strong nitric acid decom¬ 
poses it, chromic acid precipitates it from its aqueous 
solutions without decomposition; chlorine destroys it; 
sulphurous acid does not decolorise it, I found that 
sulphide of ammonium is also without action upon it. It 
is precipitated from its aqueous solutions by alkalies and 
saline compounds. 

Aniline Green, or Emeraldine.—Most chemists who have 
worked with aniline in the laboratory must have noticed 
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the peculiar green coloured-substance which forms on the 
outside of the various species of chemical apparatus that 
have been standing in the vicinity of any quantity of this 
body. This product is aniline green. Aniline green has 
been known for several years. It may be formed by 
various processes. One process consists in oxidising 
aniline with chloric acid. This is effected by mixing a 
hydrochloric acid solution of aniline with chlorate of 
potassium. It may also be obtained by oxidising a salt of 
aniline with perchloride of iron. Obtained by either of 
these processes it presents itself as a dull green precipi¬ 
tate which, when dried, assumes an olive-green colour. 
It is insoluble in water, alcohol, ether and benzole ; sul¬ 
phuric acid dissolves it, forming a dirty purple-coloured 
solution from which it is precipitated unchanged by 
water. With alkaline solutions it changes to a deep 
colour somewhat similar to indigo : but acids restore it 
to its original colour. The colour of aniline green is much 
enlivened by the presence of an excess of acid ; but, un¬ 
fortunately, as soon as this acid is removed it passes back 
to its normal colour. 

The bases toluidine, xylidine, and cumidine yield 
colouring matters under the influence of oxidising agents; 
and also when submitted to the action of reducible chlo¬ 
rides at high temperatures, analogous to those obtained 
from aniline under similar circumstances ; but the results 
generally are not so good, the colour of the products be¬ 
coming tinged with brown as the bases get higher in the 
series. 

Nitroso-Phenyline.—This remarkable body is obtained 
by the action of nascent hydrogen on an alcoholic solution 
of di-nitro-benzole. It is represented by the formula 
C6 H6 N3 O. This body is almost insoluble in water, but 
soluble in acids, and in alcohol, producing crimson- 
coloured solutions, but its colour is not nearly so brilliant 
as that of fuchsine. It seems gradually to decompose 
when kept. I hate not tried any experiment with it as 
regards its dyeing properties. 

Dinitraniline.—Dinitraniline is obtained by decomposing 
dinitro-phenyle citraconamide by means of carbonate of 
sodium. When pure, it crystallizes in yellow tables. It 
dissolves very sparingly in water, producing a yellow 
liquid. It has the formula C6 H5 (N 02) N2. It does 
not combine with acids or alkalies, although it appears to 
be more soluble in acidulated than in pure w ater. Silk 
can be dyed yellow with dinitraniline. 

Nitrophenylene-diamine, or Nitrazophenylamine. —Dinitr¬ 
aniline, when submitted to the action of sulphide of 
ammonium, changes into this beautiful base, w'hich crys¬ 
tallizes in needles of a red colour, somewhat similar in 
appearance to chromic acid. It dissolves in water, forming 
a yellow or orange-coloured solution like that of bichro¬ 
mate of potassium. Alcohol and ether dissolve it freely. 
It is not at all similar to fuchsine in its properties, as it 
forms salts of yellowish brown or grey colour; whereas 
fuchsine forms crimson ones. I mention this, because 
nitrophenylene-dianiine has been spoken of as having 
properties similar Ip those of fuchsine. This base possesses 
the power of dyeing silk a very clear golden yellow 
colour. 

Picric or Dinitrophenic Acid.—This beautiful acid was 
discovered as early as 1788, by Hausmann, It may be 
obtained by the action of heated nitric acid on a great 
variety of substances ; the following are the names of some 
of them :—indigo, aniline, carbolic acid, saligenine, sali- 
cylious and salicylic acids, salicin, phlorizin, cumarin, 
silk, aloes, and various gum resins. It is now prepared 
for commercial purposes from carbolic acid, and also from 
certain gum resins. I have prepared it from carbolic acid 
on the large scale, in the following manner, with success : 
—As strong nitric acid acts very violently when brought in 
contact with carbolic acid, I have found it best to use an 
acid having a gravity less than 1*3, so as partially to con¬ 
vert the carbolic acid, and afterwards to boil it in stronger 

acid to change it into picric acid. On diluting the acid 
solution the impure picric acid precipitates. To further 
purify this it should be crystallized from boiling water. 
When preparing this product for commercial purposes it is 
advantageous to let all the nitrous fumes formed in its 
preparation, together with a certain amount of atmospheric 
air, to pass over a fresh quantity of carbolic acid. This 
will absorb them, and at the same time be converted into 
nitro- or dinitrophenic acid, and consequently diminish 
the quantity of nitric acid required for its manufacture. 
When preparing picric acid from carbolic acid there is 
always a quantity of a yellow, resinous matter produced, 
and at times a considerable quantity of oxalic acid. The 
latter is always produced when the acid which is used to 
finally convert the carbolic acid is too weak, for then it 
rapidly decomposes the picric acid, yielding carbonic and 
oxalic acids. Picric acid, when pure and dry, is of a light 
primrose-yellow colour, crystallizing in strongly-shining 
lamina. It possesses an extremely bitter taste, and 
dissolves in water with a beautiful yellow colour. When 
digested with protoxide of iron in the cold it yields a 
brown amorphous compound, which dissolves in water 
with a blood-red colour. Picrate of copper is of a beautiful 
yellowish-green colour when in solution. If required for 
dyeing purposes, it may be prepared by mixing a solution 
of a picrate with sulphate of copper. Picric acid was 
introduced as a dye about five or six years since, by MM. 
Guinon, Marnas, and Bonney, eminent silk dyers of Lyons. 
Many of the cheap products sold as picric acid are of a 
brown colour, and consist of impure di- and tri-nitro- 
phenic acids, and sometimes of this crude product and 
ground turmeric. 

Rosolic Acid.—Runge first noticed this substance in 
1834, when studying creosote, but it was almost lost sight 
of until again observed by Dr. Hugo Muller only a short time 
since. He accidentally observed that when crude phenate 
of calcium is exposed to a moist, heated atmosphere, as 
that of an ordinary drying stove, it gradually changes in 
colour, and assumes a dark red tint. This coloration is 
owing to the formation of rosolate of calcium. I have 
lately heard that phenate of sodium undergoes a similar 
change. Dr. Muller prepared rosolic acid from this 
product in the following manner :—The crude rosolate of\ 
calcium is first boiled with a solution of carbonate of 
ammonia. By this means a crimson solution containing 
the rosolic acid is obtained. This solution is then evapo¬ 
rated nearly to dryness, during which process ammonia is 
given off, and the crimson coloured liquid gradually 
changes to a yellowish red, and at the same time a dark 
resinous matter separates. This resinous substance is 
crude rosolic acid. In order to purify it it is submitted to 
the following treatment, proposed by Runge :—The crude 
rosolic acid is dissolved in alcohol, and hydrate of calcium 
added in slight excess. The beautiful crimson solution 
which is thus formed is agitated for some time with the 
undissolved portion of the lime, filtered, and the filtrate 
diluted with water, and, lastly, the alcohol distilled off. 
The residuary rosolate of calcium is then decomposed 
with just a sufficient quantity of acetic acid, and the 
whole boiled until every trace of free acetic acid and still 
adhering alcohol is volatilised. The rosolic acid separates 
first as a red precipitate, but when heated, cakes together, 
forming a dark, brittle substance, having a greenish 
metallic lustre. 

It may be still further purified by solution in alcohol, 
to which a little hydrochloric acid has been added, and 
precipitation with water. Pure rosolic acid is a dark 
amorphous substance, possessing the greenish metallic 
lustre of cantharides. Its powder is of a red, or rather, 
scarlet shade, which, if rubbed with a hard, smooth 
body, assumes a bright gold-like lustre. In thin layers, 
rosolic acid presents an orange colour when viewed 
with transmitted light, but with reflected light a golden 

, metallic appearance. When thrown down from an 
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alcoholic solution with water, it forms a flocculent 
precipitate of a bright red colour resembling the 
basiot chromate of lead. Concentrated acids, as acetic, 
hydrochloric and sulphuric, readily dissolve rosolic acid, 
forming brownish yellow solutions from which water pre¬ 
cipitates this acid unchanged. To cold w'ater it imparts 
a bright yellow colour, and it is more soluble in hot than 
cold water. Alcohol and ether dissolve rosolic acid with 
great facility, forming orange or brownish yellow solu¬ 
tions which, on evaporation, leave it in an amorphous state. 
"With ammonia, caustic alkalies, and caustic earths, it 
forms dark red compounds which dissolve with a magni¬ 
ficent red colour. These compounds are very unstable. 
No precipitates are formed with aqueous solutions of the 
rosolates, with the basic acetates of lead, or with any 
other metallic salt; nor is any carried down by alumina 
or any other metallic oxide. Dr. Muller made two combus¬ 
tions of rosolic acid, which yielded results that agree with the 
formula I and Mr. Duppa, when investigating 
some of the derivatives of acetic acid, found that when 
phenic and bromacetic acids were heated together at 120 
Centigrade, two products were formed, one possessing all 
the properties of rosolic acid, while the other had the 
character of brunolic acid. We also found that a mixture 
of iodine and carbolic acid when heated with formic, 
acetic, butyric, or valerianic acids, produce rosolic acid, 
or a similar substance. A mixture of carbolic acid and 
iodine did not give a similar result; but a black solid, 
containing iodine. Rosolic acid has lately been prepared 
on a large scale, and employed for the purpose of printing 
muslins. I believe it was a rosolate of magnesium that 
was employed for this purpose. I do not think it is now 
used, having been replaced by the more beautiful colour¬ 
ing matter fuchsine. It was fixed by means of albumen. 

The Colouring Matters of Quinoline or Chinoline.— 
Chinoline is found associated with lepidine, cryptidine, 
and other of the higher nitrile bases, in the basic oils 
obtained from coal tar, and also in the products obtained 
by distilling cinchonine with caustic alkalies. It was 
previously termed leucoline or quinoline; but the sub¬ 
stance described under these two names was found to 
contain three or more distinct bases. These have been 
studied by C. Greville Williams, who has applied the 
name chinoline to the product which forms the principal 
part of the impure substance originally termed quinoline. 
The substance used for the production of colouring matters 
need not be pure chinoline, as that product originally 
termed quinoline is of sufficient purity for this purpose. 
Cinchonine appears to be the best source of chinoline, 
yielding, when distilled with excess of caustic alkali, 65 
per cent, of this body sufficiently pure for manufacturing 
purposes. Chinoline yields three colouring matters—a 
violet, a blue, and a green. The following is an account 
of their preparation by C. Greville Williams :— 

“In order to procure the blue colour, one part by 
wreight of chinoline is to be boiled for ten minutes with 
one and a-half parts of iodide of amyl. The mixture from 
being straw-coloured becomes deep reddish brown, and 
solidifies on cooling to a mass of crystals. This product 
of the reaction is to be boiled for ten minutes with about 
six parts of water, and, when dissolved, filtered through 
paper. The filtered liquid is to be gently boiled in an 
enamelled iron pan over a small fire, and excess of 
ammonia gradually added. The ebullition may be pro¬ 
longed with advantage for one hour, the evaporation of 
the liquid being compensated for by the gradual addition 
of weak solution of ammonia. The latter may be prepared 
by the admixture of equal volumes of ammonia of the 
density of o-88o and distilled water. The hour having 
elapsed, the whole is allowed to cool, when the colour will 
almost entirely have precipitated, leaving the supernatant 
liquid nearly colourless. On pouring the fluid away 
(preferably through a filter, in order to retain floating 
particles of colour) the dish will be found to contain 

resinous-looking masses, which dissolve readily in alcohol, 
yielding a rich purplish-blue solution, which may be 
filtered and kept for use. 

“ The colour prepared as above is, as has been said, of 
a purplish tint, but if a purer blue be required the follow¬ 
ing modification is to be resorted to. The filtered aqueous 
solution of hydriodate of amyle-chinoline, is as before, to 
be brought to the boiling temperature, but instead of 
adding ammonia, a solution of caustic potash containing 
about one-fifth of its weight of solid potash is to be sub¬ 
stituted. The addition is to be continued at intervals 
until three-fourths as much potash has been added as is 
equivalent to the iodine in the iodide of amyle used. The 
fluid may, after a quarter of an hour’s ebullition, be 
filtered to separate the resinous colour. The product is a 
gorgeous blue with scarcely any shade of red. On adding 
the other fourth of potash to the filtrate while gently boil¬ 
ing, a black mass will be precipitated containing all the red, 
which otherwise would have been mixed with the blue. 
This mass dissolves readily in alcohol, yielding a rich 
purple solution containing, however, an excess of red. 
The alcoholic solution on filtration leaves on the filter a 
dark mass soluble in benzole, and as sometimes prepared, 
affording a brilliant emerald green solution of great beauty. 
It is not always easy to obtain this green colour.” 1 

The properties of chinoline violet, and chinoline blue 
are, as far as I have been able to ascertain, identical. 
They are resinous substances which present a coppery 
appearance by reflected light; but when in very thin 
layers, appear of a violet or blue colour by transmitted 
light. They are bases, and dissolved in acids, forming 
pale red solutions, which ammonia restores to their 
original colours. They are slightly soluble in hot water. 
Tannin precipitates them from their aqueous solution, 
apparently forming an insoluble compound. Reducing 
agents do not affect their shade of colour. 

Of chinoline green I know but little. Greville Williams 
describes it as having a brilliant emerald green colour of 
great beauty. I have observed that when chlorine is 
passed through an alcoholic solution of chinoline blue, it 
changes into a green; but whether this is the green spoken 
of by Williams, I am unable to state. 

Naphthaline Colours —The beautiful hydrocarbon, naphth¬ 
aline, which has yielded such a long category of sub¬ 
stances to the chemist,—up to the present time has yielded 
nothing of practical importance to the dyer. From it the 
following coloured derivatives have been obtained,— 
namely,—chloroxynaphthalic acid, perchloroxynaphthalic 
acid; carminaphtha, ninaphthalamine, nitrosonaphthaline, - 
and naphthamem. 

Chloroxynaphthalic and Perchloroxynaphthalic Acids.— 
These acids were discovered by Laurent. They are pro¬ 
duced by digesting their chlorides, namely, the chloride of 
chloroxynaphthyle and the chloride of perchloroxynaph- 
thyle, with an alcoholic solution of hydrate of potassium. 
They appear to be very difficult substances to obtain in 
quantity. I have not obtained satisfactory results when 
endeavouring to prepare them. They have the formula 
C10 (H5 Cl) 03, and C10 (H Cl5) 03, respectively. They 
are regarded with great interest as being very closely 
allied with alizarine, the colouring matter of madder ; in 
fact, they are viewed as chloralizaric acid. That hypo¬ 
thesis is based upon the idea of alizarine having the 
formula C10 H6 03; but it happens very unfortunately for 
this theory, that the formula of alizarine itself is still a 
disputed point. Chloroxynaphthalic acid is of a yellow 
colour. It is insoluble in water, and difficultly soluble in 
boiling alcohol and ether ; but it dissolves in concentrated 
sulphuric acid. This acid is a very sensitive test for 
alkalies, being changed to an orange red by them. This 
may be shown by moistening paper with a weak alcoholic 
solution of this acid, drying it, and then exposing it to 

1 Chemical News, Vol. ii., page 219. 
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ammoniacal vapours, This will cause it to assume a red 
colour. 

The chloroxynaphtLalates are described as possessing 
great beauty, and are of yellow, orange, or crimson colours. 
The potassium salt is of a red crimson colour, and slightly 
soluble in water; the barium salt crystallizes in silky 
needles, having a golden reflection. The strontium, 
calcium, aluminum, and lead salts are of an orange 
colour ; the cadmium salt is a vermilion-coloured precipi¬ 
tate ; the copper and cobalt salts are crimson; and the 
mercury salt is of a red brown colour. I once dyed some 
silk with a small quantity of chloroxinaphthalate of 
ammonium, which I prepared, and found it to produce a 
good golden, yellow colour, of great stability under the 
influence of light. Perchloroxynaphthalic acid is a 
yellow, crystalline body, insoluble in water, but soluble in 
alcohol and ether. With potash or ammonium it forms 
insoluble salts of red or crimson colour of great beauty. 

Carminaphtha.—This colouring matter was also dis¬ 
covered by Laurent. It is obtained by heating naphthaline 
with a solution of bichromate of potassium, and then 
adding sulphuric or hydrochloric acid. It is described as 
a fine red substance, soluble in alkalies, but precipitated 
from its alkaline solutions by means of acids. I have 
never obtained this product when oxidizing naphthaline. 

Ninaphthalamine.—Ninaphthalamine is aname which has 
been given to aremarkable base which was noticed by Laurent 
and Zinin; but nothing was known of its nature until re¬ 
subjected to investigation by Mr. Wood, who has both de¬ 
scribed and analysed it and some of its salts. Its formula 
is C10(H8NO)N, or naphthalamine in which H is replaced 
by NO. Mr. Wood prepares this base in the following 
manner :—Sulphuretted hydrogen is to be passed through 
a boiling solution of dinitronaphthaline in weak alcoholic 
ammonia until nearly all the alcohol has distilled off, which 
operation should occupy two or three hours. The residue is 
then to be boiled with dilute sulphuric acid, and filtered. 
The filtrate, on cooling, deposits an impure sulphate of 
ninaphthalamine in the form of brownish crystals which 
are purified by recrystallization in water two or three 
times. I have found when crystallizing this salt that it is 
best to use water acidulated with sulphuric acid. When 
pure, this sulphate has to be decomposed with ammonia, 
and the resulting precipitate of ninaphthalamine washed 
with water. Thus obtained, ninaphthalmine appears as 
a bright red coloured crystalline precipitate, which when 
viewed under a lens appears as beautiful needles. It is 
very soluble in alcohol producing a solution which, when 
dilute, is of an orange colour slightly tinged with brown, 
not nearly so pure in colour as that of nitrophenylene- 
diamine. It is slightly soluble in water, and. possesses 
the power of dyeing silk with a colour somewhat similar 
to that of ordinary annata. With acids it produces 
colourless salts. Its formula is the same as that of nitroso- 
naphthaline, though it possesses very different properties. 
As a dyeing agent I do not think it would be of any value 
even if it could be obtained cheaply. 

Nitroso-naphthaline. —This peculiar body is a product of 
the action of nitrous acid on naphthalamine. It is pre¬ 
pared by mixing a solution of hydrochlorate of naph¬ 
thalamine with nitrate of potassium. Prom this mixture 
it separates as a reddish-brown precipitate. This, when 
washed with water on a filter and then dried, is dissolved 
in alcohol, filtered, and evaporated to dryness on the 
water-bath. Thus prepared, it is a crystalline, dark-coloured 
substance, having a greenish metallic reflection. It is 
soluble in alcohol, and also in benzole, forming orange red 
solutions. When acids are added to an alcoholic solution 
of nitroso-naphthaline it immediately assumes a most 
beautiful violet colour, as fine as any aniline purple. 
Alkalies restore it to its original colour. Silk may be 
dyed a beautiful purple shade with this substance, 
provided a certain quantity of hydrochloric acid or 
sulphuric acid be present. But what is most unfortunate 
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is, that when the silk thus dyed is rinsedriEhfife,ter the 
colour immediately passes back to that of the plmTiiitroso- 
naphthaline, and also that the amount of acid required to 
keep up the purple shade if left in the silk rots it in a few 
days. Could this purple be fixed, nitroso-naphthsdine 
would be a cheap and most useful dye. I have endeavoured 
to produce the sulpho-acid of nitroso-naphthaline, thinking 
that if such a compound could be obtained, it would possess 
a purple colour because it would be an acid itself. But 
although sulphuric acid does dissolve it, forming a blue 
solution, yet no combination takes place. I also endea¬ 
voured to produce this desired result by treating sulpho- 
naphthalamic acid with nitrous acid, but obtained only 
nitroso-naphthaline, the acid of the sulpho-naphthalmic 
acid having apparently separated. 

Naphthamein.—Piria observed that naphthalamine and 
its salts produced blue precipitates, afterwards becoming 
purple, when brought in contact with perchloride of iron, 
terchloride of gold, nitrate of silver, and other oxidizing 
agents. This product of oxidation he terms naphthamein. 
It is prepared by adding a solution of perchloride of iron 
to a solution of hydrochlorate of naphthamein. This mix¬ 
ture gradually changes and becomes blue, and after the 
lapse of a short time deposits a blue precipitate. This, 
when separated by means of a filter, is wrashed with water 
which causes it to change in colour until of a reddish- 
brown purple. The filtrate from this substance contains 
proto-chloride of iron, and, according to Piria, chloride 
of ammonium. Naphthamein when heated fuses and 
decomposes, leaving a residue of charcoal behind. It is 
insoluble in water, sparingly soluble in alcohol, but more 
soluble in ether. It forms a blue solution "with concen¬ 
trated sulphuric acid, and is reprecipitated from it by water. 
It dissolves in concentrated acetic acid with a purple 
colour, and is not precipitated from this solution by means 
of water. Silk and cotton may be dyed with it, but the 
colour of this compound is so inferior as to render it use¬ 
less as a dyeing agent. 

Tar Red.—This colouring matter was discovered by Mr. 
Clift, of Manchester, in 1853. It is obtained by exposing 
a mixture of the more volatile parts of the basic oils of 
coal-tar and hypochlorite of calcium to the air for about 
three weeks. Of the pure colouring matter I know nothing, 
except that with tannin it forms an insoluble, or difficultly 
soluble, substance. With different mordants it yields 
different colours. It seems probable that this colouring- 
matter is derived from pyrrole. 

Azuline.—This substance, which is a beautiful blue dye, 
has been introduced within the last six months. It was 
discovered by MM. Guinon, Marnas, and Bonney, of 
Lyons, who keep the process for its preparation a secret. 
It is obtained from coal-tar, but from which of its numerous 
derivatives is not known. This colouring matter is a 
brittle, uncrystallizable body, possessing a coppery metallic 
reflection. It is very difficultly soluble in water, but 
soluble in alcohol, producing a magnificent blue solution, 
having but a slight tinge of red. With concentrated sul¬ 
phuric acid it forms a blood-red liquid which, when poured 
into an excess of water, precipitates the colouring matter 
unchanged. Dilute acids have no effect upon azuline. Its 
alcoholic solution, when mixed with an alcoholic solution 
of hydrate of potassium, also changes to a dull red colour. 
This, when diluted with wafer, forms a purple liquid 
which is gradually restored to its original blue colour by 
hydrochloric acid. With excess of ammonia the solutions 
of azuline change to a reddish purple colour. This 
ammoniacal solution, when treated with sulphide of 
ammonium gradually assumes a dull, yellowish-brown 
colour. Iodine destroys the colour of azuline. In colour 
it is not quite so fine as chinoline blue, though far superior 
to Prussian blue. 

Application of Coal-tar Colours to the Arts of Dyeing and 
Calico Printing.—I cannot enter fully into this subject, 
because not being a practical dyer or printer, I do not feel 
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sufficiently acquainted with the various operations of the 
dye-house or print-works to do so, and also because the 
technical details of dyeing and printing operations would not, 
I think, interest the Society. I therefore propose to speak 
of the different processes employed for dyeing and printing 
with coal-tar colours, in general terms only. 

Dyeing Silk and Wool.—Silk and wool can be dyed with 
all the coal-tar colours with the exception of the rosolates, 
these fibres possessing, in most cases, a remarkable affinity, 
if I may so speak, for these colouring matters. Many of 
them, as aniline purple and violine are taken fronx their 
aqueous solutions so perfectly by these substances that the 
water in which they have been dissolved is left colourless; 
in fact, silk and w’ool take them up so rapidly that one of 
the great difficulties the dyer has to contend with is to get 
the fibres dyed evenly. 

To Dye Silk with Aniline, Purple, Violine, and Roseine.— 
One process is applicable for dyeing silk with either of 
these colouring matters, and it is a very simple one. An 
alcoholic solution of the colouring matter required is to be 
mixed with about eight times its bulk of hot water pre¬ 
viously acidulated with tartaric acid, and then poured into 
the dye-bath, which consists of cold wrater slightly acidu¬ 
lated. After being well mixed, the silk is to be worked in 
it until of the required shade. If a bluer shade than that 
of the colouring matter is required, a little solution of 
sulpho-indigotic acid may be added to the dye-bath, or the 
silk may previously be dyed blue with Prussian blue, or 
any other blue, and then worked in the dye-bath. 

To Dye Silk with Fuchsine, Picric Acid, Chinoline Blue, 
and Chinoline Violet.—This process is still more simple 
than the above, as it is simply necessary to work the silk 
in cold, aqueous solutions of these colouring matters. 
With fuschine or picric acid a little acetic acid may be 
used, but with chinoline colours acids must be avoided. 
With picric acid a very clear green colour may be obtained 
by adding a little sulpho-indigotic acid to the dye-bath. I 
may mention that violine is not of such a fine colour as 
that produced by aniline purple and indigo blue; and also 
that rosine is not such a good colour as fuchsine or 
magenta. 

To Dye Silk with Azuline.—The dyeing of silk with this 
colouring matter is far more difficult than with the pre¬ 
ceding, requiring to go through two or three different pro¬ 
cesses. This difficulty, I believe, arises from the insolu¬ 
bility of azuline in water. The process generally 
employed is to work the silk in a solution of the colouring 
matter acidulated with sulphuric acid, and when of a suffi¬ 
cient depth, to raise the temperature of the dye bath to 
the boiling point, and work the silk in it again. After this 
the silk is well rinsed in water until free from acid, and 
worked in a bath of soap lather. It is then again 
rinsed and finished in a dilute acid bath. 

To Dye Wool with Aniline Purple, Violine, Roseine, 
Fuchsine, and Chinoline Colours.—This operation is gene¬ 
rally conducted at a temperature of 50 or 60 Centigrade, 
and the dye-bath is composed of nothing but a dilute 
aqueous solution of the colouring matter required., Acids 
should be avoided, or only a very small quantity used, as 
the resulting colours are not so fine when they are 
employed. 

Methods of Dyeing Cotton with Coal-Tar Colours.— 
When aniline purple was first introduced, considerable 
difficulty was experienced in dyeing cotton so as to obtain 
a colour that would resist the action of soap. Aniline 
purple is absorbed by vegetable fibres to a certain extent, 
and very beautiful colours may be obtained by simply 
working cotton in its aqueous solution ; but when thus 
dyed the colours will not stand the action of soap. I have 
tried the use of tin and other mordants, but without any 
satisfactory result. 

In 1857, Mr. Puller, of Perth, and myself simultaneously 
discovered a process by which this colouring matter could 
be fixed upon vegetable fibres so as to resist the action of 

soap. This process is based upon the formation of an 
insoluble compound of the colouring matter with tannin 
and a metallic base in the fibre. To effect this the cotton 
has to be soaked in a decoction of sumac, galls, or any 
other substance rich in tannin, for an hour or two, and 
then passed into a weak solution of stannate of sodium, 
and worked in it for about an hour. It is then wrung out, 
turned in a dilute acid liquor, and th en rinsed in water. 
Cotton thus prepared is of a pale yellow colour, and has a 
remarkable power of combining with anilin epurple. 

The above process may be modified : for example, the 
stannate of sodium may be applied to the cotton before the 
tannin, and alum may also be used in the place of stannate 
of sodium- To dye this prepared cotton with aniline 
purple it is only necessary to work it in an acidulated 
solution of the colouring matter ; and when thus prepared 
the cotton will absorb all the colouring matter of the dye- 
bath, leaving the water perfectly colourless. It has been 
found that cotton thus prepared can be dyed with any 
colouring matter that forms insoluble compounds with 
tannin ; therefore it is used for dyeing with rosine, violine, 
fuchsine, and chinoline colours. 

Cotton may also be dyed a very good and fast colour by 
mordanting it with a basic lead salt and then working it 
in hot solution of soap to which aniline purple has been 
added. Oiled cotton, such as is used for dyeing with 
madder, is also used in dyeing these colours. Cotton 
simply oiled, and before mordanted with alum and galls, 
also combines readily with these colouring matters ; but 
as the colour of the prepared cotton is generally rather 
yellow, it interferes sometimes with the beauty of the 
result. Cotton is sometimes coated with albumen, which 
is coagulated by the action of steam, and the albumen 
w’hich covers the cotton dyed in the usual manner. I may 
mention that violine, rosine, fuchsine, and also the 
chinoline colours combine with unmordanted vegetable 
fibres, as well as aniline purple. Picric and rosolic acids 
are not applicable for dyeing cotton. 

Printing Calico xcith Coal Tar Colours.—The process 
generally employed for printing with these colouring 
matters is simply to mix the colouring matters with 
albumen or lacterine, print the mixture on the fibre, 
and then to coagulate the albumen or lacterine by 
the agency of steam. I and Mr. Gray, of the Dal- 
monach Print Works, discovered the first process of 
applying these substances to fabrics in a different 
manner to the above. It consisted in forming a basic 
carbonate or an oxide of lead on those parts of the cloth 
which were to be coloured, and then working the cloth 
thus prepared in a hot lather containing the colouring 
matter. Where the clotli was mordanted with the lead 
compound colouring matter was absorbed; but when 
unmordanted it was left white, because pure cotton is not 
dyed with these colouring matters in the presence of soap. 
This process was intended for the application of aniline 
purple, for at the period of this discovery the other coal 
tar colours were unknown. Colours dyed by this process 
were very pure, but it had many disadvantages, which 
have caused it to be disused. Lately the process 
previously described for dyeing colours upon cotton 
prepared with tannin has been applied to calico printing. 
It consists in printing tannin upon the fabric previously 
prepared with stannate of sodium, and then dyeing it in 
a hot dilute acid solution of the colouring matter. By 
this means the parts of the fabric which are covered with 
tannin are dyed a deep colour, but the other parts are only 
slightly coloured. These are cleared by means of well- 
known processes. This method of applying these colouring 
matters is also modified by printing a compound of the 
colouring matter required and tannin on the prepared cloth, 
instead of tannin only, and then steaming the goods. 

Method of Applying Aniline Green to Fabrics.—This pro¬ 
cess is interesting as being the first example of the produc¬ 
tion of coal-tar colours on the fabric itself. It was 
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proposed by Professor Calvert. His process is very 
simple. The design is to be printed on the cloth with a 
thickened solution of chlorate of potassium, dried, passed 
through a solution of an aniline salt, again dried, and allowed 
to hang in a moist atmosphere. In the course of two or 
three days the colour will be fully developed. The colour 
thus produced may be changed into a dark blue by the 
agency of soap or an alkaline liquid. This process is very 
inexpensive, the amount of aniline required being very 
small. 

Application of Nitrosonaphthaline.—If cloth is printed 
with a thickened solution of a salt of naphthal amine, dried, 
and then passed through a solution of nitrite of potassium, 
nitrosonaphthaline will rapidly make its appearance as a 
reddish orange colour; but, unfortunately, the colour thus 
obtained will not resist the action, of soap well. 

Of the numerous colouring matters of which I have 
briefly spoken, there are only four that are at present 
employed by the dyer and printer, namely, aniline purple, 
fuchsine, picric acid, and azuline ; but I think it probable 
that others of them will soon be introduced, such as the bleu 
de Paris ; and nitrophenylene diamine might be used for 
silk dyeing, as its colour is good and it stands the action of 
light well. Unfortunately, the chinoline colours, though 
very beautiful, are most fugitive, There has been an en¬ 
deavour to introduce the chinoline blue of late, but 
although a considerable quantity of silk was dyed with it 
at first, it is now scarcely used, because when exposed to 
the sun for two or three hours the dyed silk becomes 
bleached. Aniline purple resists the light best. Puchsine 
and alpha aniline purple soon fade, especially when on 
cotton. Azuline and bleu de Paris are not easily acted 
upon by light when on silk. 

When the colouring matters of coal-tar were first intro¬ 
duced, there was a great fear that the workmen engaged 
in their manufacture, would sufier in health. All I can 
say is, that during the few years I have had to do with 
this branch of manufacture, there has not been a single 
case of illness among the workmen that has been pro¬ 
duced by any operations carried on for the production of 
aniline purple. 

The Chairman : Gentlemen, I am sure I am only 
expressing the opinion of the Society in conveying to Mr. 
Perkin the best thanks of the meeting for the important 
and remarkably illustrated Lecture which we have just 
heard. The great interest which this subject has excited 
is amply testified by the large audience which it has 
collected together, anxious to hear an account of the 
development of an industry in the carrying out of which 
Mr. Perkin has been particularly instrumental. As far as 
I am myself concerned, I must say that I have listened to 
this Lecture with the greatest interest, and with particular 
gratification. Having had the good fortune of guiding 
the early researches of Mr. Perkin, I cannot but feel the 
most lively interest in the success of this great industrial 
achievement which Mr. Perkin has accomplished. The 
courage and the perseverance with which he has gone on 
in his experiments must be appreciated by everyone 
familiar with the great many difficulties which beset the 
path of an inventor. These difficulties I know have not 
failed in the case of Mr. Perkin, and he deserves infinite 
credit, that whilst engaged in carrying out commercial 
undertakings of very considerable magnitude, he has 
found time to devote his attention to investigations of 
purely scientific interest — investigations which have 
occupied the attention of this Society repeatedly during 
the last few years. There is another cause from which I 
have derived great gratification in listening to these 
Lectures. This is of a mere personal character, and I 
will allude to it only in the most general terms. We all 
return with very great satisfaction and delight to our first 
loves. I must confess that aniline was one of my early 
flames—(laughter)—and I feel great pleasure in seeing it 
so popular in these times. I see before me quite an array 
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of distinguished members of the Chemical Society, 
and more especially the very father of this w-hole 
industry—Mr. Faraday, the discoverer of benzole. 
(Applause.) Perhaps he will kindly favour us with some 
remarks. 

Professor Faraday : What an encouragement it affords, 
sir, to the young chemist to pursue his studies earnestly 
and heartily, when he finds that such a small thing as the 
separation of benzole from other matters may lead to such 
large results ! 

The Chairman : The meeting is honoured by the 
presence of another gentleman whose remarks the Society 
have always heard with the greatest pleasure and 
delight,—Professor Playfair, of Edinburgh, is with us this 
evening. 

Professor Playfair : Your commands, Mr. President, 
are imperative from the chair, but I have exceedingly little 
to say, except to repeat the gratification which, with you, 
I entertain, and also to express the feelings which one 
must share when we consider that the parent of these 
discoveries has produced from his first love such an array 
of children, to whom, as parent is apt, he has given such 
long and wonderful names—(laughter),—they producing 
in their turn a progeny of great beauty with most blooming 
colours and with the promise of numerous descendants 
with much more elegant names, such as fuchsine and 
roseine, and which are much more likely to carry down 
his fame to posterity. I am speaking seriously in this, for 
I believe and I have heard in some manufacturing districts 
when speaking with several calico-printers, that they look 
upon this discovery—to which Mr. Perkin has added so 
much—as very great in a national point of view'. I have 
heard some who are well informed upon the subject, and 
well qualified to judge of it in this point of view, say that 
the progress making w ith regard to these colours from coal- 
tar w'as so great, and the practical discoveries for applying 
them to industry are becoming so simplified, that they are 
of opinion that in a few years instead of our being a 
colour-importing nation — instead of depending upon 
Turkey and Holland for madders,—by producing a staple 
colour of our own, we shall in all probability become the 
great colour-exporting nation of the world. I therefore 
think that Mr. Perkin whom Dr. Hofmann, in his sagacity 
and his care for these beautiful children of his, employed 
early and trained to be a nurse to rear them in the 
admirable way in which he has done, will be exceedingly 
gratified in finding that he has founded a national industry; 
and in the Exhibition of 1862,1 hope Mr. Perkin will take 
care that the world shall see what has been done in the 
last few years in this branch of science, and that he will 
give us a full illustration of these beautiful discoveries. 

ROYAL INSTITUTION OF GREAT BRITAIN. 

Weekly Evening Meeting, Friday, March 15, 1861. 

A Lecture on Electrical Quantity and Intensity, 
by Latimer Clark, Esq. 

The modifications of the strength of the electric current in 
dynamic electricity, and in the amount of charge in static 
electricity, are^at present usually defined by the terms 
Quantity and Intensity. The speaker pointed out that the 
expression intensity, as ordinarily understood, really in¬ 
volved two perfectly distinct qualities, and dwelt on the 
advantage which would accrue to electrical science by the 
habitual separation of the complex idea of intensity into 
its two component parts, viz. that of tension, as propounded 
by Ohm in his celebrated mathematical investigation of 
the galvanic circuit; and that of quantity, as developed 
by Faraday in those valuable researches in which he 
established the definite quantitative character of electro¬ 
chemical decomposition and the action of electricity on 
the galvanometer. The term “tension,” as here used, is 
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intended to convey the same idea as the expression electro¬ 
motive force, or as the term “ electric potential,’1 employed 
by Green and other mathematicians, and is entirely dis¬ 
sociated from the idea of quantity ; both terms are equally 
applicable to electricty at rest or in motion. 

The quantity of electricity, both in its static condition 
and in its motion through conductors, usually varies directly 
as the tension, and hence their joint effects have been 
ordinarily confounded together and attributed to one cause 
under the name .of intensity ; but since the tension and 
quantity do not, under all circumstances, vary in the same 
ratio, there exists an absolute necessity for their clear 
separation before any numerical reasoning can be founded 
on them. Cases of the independent variation of tension 
and quantity were shown, and it was pointed out that all 
the most striking properties of electricity, such as the 
decomposition of water and salts, the combustion of metals 
the deflection of the galvanometor, the attraction of the 
electro-magnet, and the physiological effects of the current 
were really dependent as regards their magnitude and 
energy, solely on the quantity of electricity passing. 
Their greater energy when the tension was increased, 
was an indirect effect, due not to that tension, but to the 
increased quantity which passed in a given time by reason 
of the increased tension. A galvanometer wound with a 
few turns of thick wire was shown to be deflected as 
powerfully by one cell as by six, or even by 600 cells of 
the same size, because by reason of its shortness the wire 
conveyed freely the whole quantity which one cell could 
produce, which was the same as that produced by the 
whole 600 ; but any alteration in the size of the cell 
produced a consequent change in the quantity and in the 
deflection of the galvanometer. On the other hand, a 
galvanometer with many thousand turns of fine wire gave 
the same deflection with a battery formed of a small gun- 
cap, as with one of twenty square feet of surface, because 
the quantity in this case was regulated and limited not by 
the size of the plates, but by the power of conduction of 
the wire ; the quantity being therefore the same in both 
cases. In every case the deflection was dependent solely 
on the quantity of electricity actually passing through the 
instrument without reference to its tension. 

The combustion of metals was showm to be a phenomenon 
dependent on quantity, and not on tension ; one cell of 
Grove’s battery ignited a certain length of platina wire ; 
and whatever its size it wrould ignite no greater length ; 
but two, three, or more cells were shown to ignite two 
and three times the original length, the quantity passing 
in the greater length being under the higher tension, 
precisely the same as in the original length. This ex¬ 
plained Faraday’s oft misunderstood remark, that the 
same quantity of electricity which would ignite an inch of 
wire, would ignite a foot or a mile. 

The pain and shock experienced on touching a powerful 
battery, or shocking coil, or Leyden jar, were proportionate 
to the quantity of electricity passing through the system, 
and not to the tension. A carrier ball or minute Leyden 
jar charged to the highest tension, would produce no 
sensation if the quantity were absent, and the same was 
the case with a Zamboni’s pile. Sparks nearly eighteen 
inches long were received from an electrical machine ; but 
although of this high tension, they produced no violent 
physiological effects, owing to their deficiency in quantity. 
Long sparks, nevertheless, produced greater effects than 
short ones because at double the striking distance the 
tension is doubled, and the quantity is therefore twice as 
great. The quantity contained in a Leyden jar or battery 
is comparatively great, and the effect on the system pro¬ 
portionately violent. Two conditions were necessary for 
these effects : first, that the quantity present should be con¬ 
siderable ; and secondly, that the tension should be suffi¬ 
ciently great to make it pass through the system. A 
battery of two or three cells, which could readily fuse 
platina wire, wras shown to produce no painful sensation 

on the tongue, because, although the quantity was abundant 
the tension was low; while another battery of 600 cells, 
which produced the most intolerable shock to the system 
had, from its deficiency in quantity, scarcely any power to 
fuse wire. The Ruhmkorff coil combined very high tension 
with considerable quantity, and its physiological effects 
were therefore very violent. 

A frictional machine was exhibited by Mr. Yarley, con* 
structed on a plan of Dr. Winter’s; the plate was of 
vulcanite, or vulcanized Indian-rubber, about three feet in 
diameter, excited by amalgsm in the usual way ; its pecu¬ 
liarity was a large and lofty wooden ring, with a metallic 
rod in its interior, which, by its overshadowing inductive 
influence, increased the length of the sparks from six or 
seven inches to nearly' eighteen. 

The forces of electrical attraction and repulsion are 
sometimes stated to vary as the square of the intensity, 
sometimes as the square of the quantity, and sometimes 
as the square of the distance ; but it was contended that 
these effects were due to the circumstance that the quantity 
usually varies in the same ratio as the tension, and as the 
distance ; and that all the phenomena were more rationally 
explained by the assumption that electrical attraction and 
repulsion vary in the simple ratio of the quantity and of 
the tension, and of the distance inversely. 

(To be continued.) 

CORRESPONDENCE. 

On the Adulteration of Food. 

To the Editor of the Chemical News. 

Sir,—In the discussion of this question the mustard trade 
has been so often alluded to, as one in which adulteration 
is carried to its greatest extent, that it becomes a matter 
of importance to know how far the statements that have 
from time to time been put forward are correct, and to 
ascertain what changes we may expect to bring about in 
supplies of this article by means of legal enactments ; for 
since this trade appears to be so generally acknowledged 
as most fully exemplifying the evils of adulteration, we 
may, by investigating this particular branch of manufac¬ 
ture, arrive at some conclusion as to how far we may hope 
to protect ourselves against the adulteration of articles of 
food by passing more stringent prohibitory regulations, 
and how much must still be left to the exercise, on the 
part of the public, of discretion and common sense. I 
have, therefore, endeavoured to collect information from 
various sources on this subject, and have considered that 
a short detail of the results of my inquiries may not be 
uninteresting to your readers. 

Mustard-seed is of two kinds, brown and white, a 
mixture of the flour of both kinds being generally used in 
all qualities of mustard. The flour from the brown seed 
possesses the greatest pungency, whilst that from the 
white seed has a finer appearance and more delicate flavour. 
The seed is crushed by steel rollers, then pounded in iron 
mortars, and the flour separated from the bran by sieves. 
On account of its oily nature, the seed is not readily 
reduced to powder, but requires careful crushing, the 
operation being repeated several times. The flour which 
passes through the finest sieves after the first grinding is 
sold as “ D.S.F.” (double superfine), and is worth, whole¬ 
sale, from is. 3d. to is. 9d. per lb. The coarser flour is 
again ground with a little corn flour and cayenne, and 
sold as “S.F.” (superfine). The product of a third 
grinding is mixed with more corn flour, cayenne, and a 
little turmeric, and is sold as “ fine;” whilst the produce 
of a still further grinding of the coarse particles is again 
mixed with corn flour, cayenne, and tuimeric, and sold as 
“ seconds.” 
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Admixture of mustard with, flour, capsicums, or other 
spice, and turmeric as a colouring material is in general 
use by the first manufacturers, and no pretence is made of 
concealing the fact. 

Apart from the object of lowering price, admixture is 
resorted to in order to suit the taste of customers, and to 
render the mustard capable of being kept for a longer 
period. There is every reason to believe that the use of 
plaster of Paris is not uncommon, though this practice is 
not resorted to by the more respectable houses. The 
manufacturer is just as ready to sell genuine mustard as 
he is the mixed qualities, provided he can obtain a corre¬ 
sponding price, but it is impossible he can do this whilsf 
“ best mustard ” is sold at ud. or is. per lb., whereas 
the genuine would cost from is. 3d. to is. 9d. per lb. 
So long as the public will buy mustard at present prices, 
the manufacturer is obliged to resort to admixture. If 
the agent of a manufacturer offer to the retail tradesman a 
genuine article, he is told, that “We buy at twenty per 
cent, below yours; we don’t know how it is made, but our 
customers make no complaints, and it answers our purpose. 
When you have an article to offer at our price, we 
can do business with you.’’ Or, even supposing that the 
manufacturer has managed to obtain a demand for a 
genuine article, he knows very well, unless he will supply 
all qualities, his returns will not pay his traveller’s ex¬ 
penses. The manufacturer is thus compelled to follow in 
the track of others, and so long as he abstains from using 
any pernicious ingredient, and selling a mixed article as 
genuine, I cannot see that any portion of the blame can 
rest with him. The prohibition of the sale of any but a 
genuine mustard would not be likely to meet with the 
approval of the public, inasmuch as, since the coarser 
qualities could scarcely be made into a marketable article, 
the price of mustard would be raised to an enormous 
extent, and the poorer classes would find themselves, in a 
great measure, deprived of a cheap and agreeable condi¬ 
ment. The question of the purity of mustard appears to 
me to rest principally with the consumer. So long as the 
public insist upon being supplied at a price below that at 
which the genuine can be sold, so long will adulteration 
be resorted to. Create a demand for the genuine article at 
a remunerative price, and there is no difficulty in obtaining 
a supply. It would, indeed, be a matter of surprise if a 
sample of mustard, sold retail at three farthings per oz., 
should be found to be genuine, and the only use of 
analysis of such samples is to show the nature of the 
adulterating material employed. I think it must be 
manifest to all who fairly consider this question of adulte¬ 
ration that all which legislation can do is to make the 
admixture of any substance acknowledged to be pernicious 
or deleterious to health with articles of food, and the 
selling of an adulterated article as “ genuine,” punishable 
by fines and penalties, on conviction of the offending 
parties before a magistrate.—I am, &c. Verax. 

On Naphthalic Alizarine. 

To the Editor of the Chemical News. 

Sir,—Observing in your last impression a notice (from the 
Comptes-Rendus) of M. Roussin’s note on the artificial 
production of alizonine, I wish here to record that more 
than five years ago my researches upon naphthaline and 
some of its derivatives led me somewhat in the direction 
of the colour I endeavoured to produce ; and early in 1857 
I obtained, by a process differing only in detail from that 
of M. Roussin, a fine red colour, approaching the one 
sought. I showed some of the crude product, in the same 
year, to my friend Dr. B. W. Richardson, who expressed 
his opinion that the product in question very greatly 
resembled alizarine, if it was not identical with that 
principle. Circumstances unnecessary to publish, but 
which I explain herewith for your personal satisfaction 

only, prevented my continuing the investigation until a 
few weeks ago. 

I need scarcely say that the preceding remarks are not 
intended to be taken as in any way antagonistic to the 
perfectly independent experiments of M. Roussin or others 
(which indeed they tend rather to corroborate), but are 
penned in simple justice to myself.—I am, &c. 

Wentworth L. Scott. 
Bayswater, June 3, 1861. 

Dead Black for Metal Work. 

To the Editor of the Chemical News. 

Sir,—In reply to your correspondent’s enquiry relative to 
the most suitable dead black varnish for coating the sights 
of rifles, I would recommend a trial of the material 
ordinarily used jby founders’ pattern-makers for staining 
the wooden model black, and rendering it less impervious 
to moisture before proceeding to make the sand mould. 
This varnish is easily prepared, by incorporating lamp 
black with a solution of shellac in methylated spirit. 
Applied to the metal surface with a camel’s-hair pencil, 
it quickly dries to a dead black surface, firmly adherent, 
not sensibly affected by rain, and so simple of application, 
that should it happen to become rubbed off, it may easily 
be renewed.—I am, &c. 

Another Rifleman. 

MISCELLANEOUS. 

ISo.val Institution of Ctreat Britain.—At the 
General Monthly Meeting, held on Monday, June 3, 1861, 
Rev. John Barlow, M.A., E.R.S., in the chair, the Secre¬ 
tary announced that his Grace the President had appointed 
the following Yice-Presidents for the ensuing year :—the 
Lord Wensleydale, the Lord Stanley, M.P., F.R.S., Sir 
Henry Holland, Bart., D.C.L., D.D., E.R.S., the Rev. 
John Barlow, M.A., E.R.S., John Peter Gassiot, Esq., 
F.R.S., and William Pole, Esq., E.R.S., the Treasurer. 
Frederick Augustus Burgett, Esq., John Dobie, Esq., 
Henry Wells Foote, Esq., William W. Gull, M.D., John 
Philip Malleson, Esq., B.A., and John Wells Wain- 
wright, M.D., were elected Members of the Royal Insti¬ 
tution. H. A. Pitman, Esq., wras admitted a Member of 
the Royal Institution. The presents*received since the 
last meeting were laid on the table, and the thanks of the 
Members returned for the same 

ANSWERS TO CORRESPONDENTS. 
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Vol. II. of the Chemical News, containing a copious Index, is now 
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lettered. The cases for binding may be obtained at our Office, price 
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Electro-Plating Solution.—H. Wake. —Dissolve one ounce of fine 
silver in nitric acid, add three pints of water, and precipitate with 
common salt. Wash well, and dissolve the chloride in just enough 
cyanide of potassium to effect solution ; filter and add water to one 
gallon. If the articles are required to come out bright, instead of dull, 
add a little bisulphuret of carbon to the solution. 

P, M. //.—Received. 
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SCIENTIFIC AND ANALYTICAL 
CHEMISTRY. 

On a Fifth Element belonging to the Alkali Group, 
by Professor Bunsen. 

In the investigation of the new metal having so close an 
affinity to potassium, and which has been called caesium 
by Bunsen, there appears to exist, besides this caesium, 
yet a fifth alkali metal, which has hitherto escaped 
notice, and which appears to resemble potassium quite 
as much as caesium does. 

The platinum salt of caesium is with much more diffi¬ 
cultly soluble in water than that of potassium. If we 
attempt to separate the latter from the former by repeated 
boiling with water, we find that in proportion as the 
quantity of potassium diminishes, and the continuous 
potassium spectrum between Ka a and Ka 13 becomes 
faint, new lines appear, and among these in particular 
two very intense ones in the violet between Sr 5 and 
Ka 0. A point is soon reached at which the quantity of 
potassium is no longer diminished by boiling with water. 
This occurs when the united atomic weight of the metals 
combined with chlorine and platinum is 109 (H = 1). 
If, now, a mixture of the hydrates of potassium and 
caesium be prepared from the platinum compounds, and 
about a fifth of this mixture be converted into carbonate, 
then absolute alcohol will abstract from the dried 
mixture almost exclusively hydrate of caesium. If this 
operation be repeated, a limit is at length reached at 
which that which is dissolved in the alcohol has a 
constant composition. This occurs when the atomic 
weight has risen from 109 to 123*4 (H = 1). The 
substance which possesses this enormous atomic weight 
(next to gold and iodine, the greatest known) forms a 
deliquescent hydrate, as caustic as hydrate of potassium ; 
it forms an equally deliquescent carbonate, which, at 
ordinary temperatures, is soluble to the extent of 10 parts 
in 100 of absolute alcohol; and an anhydrous nitrate, 
which crystallises, not rhombic, like nitre, but hexagon- 
ally, and by a hemiedral form, is isomorphous with 
nitrate of sodium, &c. The spectrum of this substance, 
purified up to an atomic weight of 123*4, shows the blue 
caesium lines with great intensity, but the violet lines of 
the unpurified substances (atomic weight 109) so faintly, 
that a slight addition of chloride of potassium, which 
scarcely affects the lines Cs a, makes them disappear at 
once, on account of the brightness of the ground pro¬ 
duced by the potassium. The few grammes of material 
for this investigation were obtained from 44,000 kilo¬ 
grammes of the Diirkheim mineral water. By a repeti¬ 
tion of the process, from 150 kilogrammes of Saxon 
lepidolite, there was obtained by the first treatment with 
chloride of platinum, a product which exhibited the 
violet lines between Sr 5 and Ka /3 with the utmost 
intensity, but no traces of the lines Cs a. If this 
platinum salt from lepidolite had been a mixture of the 

caesium and potassium compounds, the blue lines Cs a 

must have been visible along with the violet ones, 
because in the product obtained from the Diirhheim 
water, the violet lines disappear, first on the addition of 
chloride of potassium, and the caesium lines much later, 
and, indeed, only when the potassium salt is in very 
great excess. It follows that there must exist, besides, 
potassium, sodium, lithium, and caesium, yet a fifth 
alkali metal, which occurs in Diirkheim, Kreusnach, and 
other mineral springs, in small, but in lepidolite in larger 
quantities.—Bericht cler Akacl. der Wissensch. zu Berlin, 
1861, s. 273—275. 

On the Expansion of Metals and Alloys, by F. Grace 
Calvert, Ph.D., F.B.S., F.C.S., fyc,, It. Johnson 
F.C.S., and G. Cliff Lowe. 

(Continued from page 317.) 

We now give the details of our experiments to enable 
the reader to estimate or verify the co-ordination of our 
results. 

Mean for 
* ' • ** • too degs., 

calculated 
from these 

Division of 
the Scale read 

• *« 

Divisions of 
off in 25-oooths same Scale read 

means, 
and cor¬ 

rected for 
expansion 
of vessel, 
Sue., by 

of an inch in 
raising tempe- 0 cS 

off in cooling 
from 90 to 100 

rature from 
10 to 90 degs. 

O 
S 

degs. 

deducting 
20'0, 

1st. 2nd. 3rd. 1st. 2nd. 3rd. Mea. 

Cadmium 

0 

174 

0 

171 

0 

172 

0 

172-3 

0 

176 

0 

i73 

0 

172 

0 

I73'7 

0 

196-2 
Lead. 155 156 *57 156 161 160 T59 160 i77*S 
Tin . 142 142 145 143 147 148 *47 147*3 16x5 
Aluminium .. 120 120 120 120 122*5. 121 122 121-8 131-1 
Forged Zinc .. "9 121 120 120 120 "9 120 "97 129*8 
Silver. no I09 109-5 109-5 111 *5 no no 110-5 "7*5 
Copper (pure), Cast.. 106 I05-5 106 105-8 103 I03 *5 107 104-5 in.4 

,, Hammered 99 99 99 99 101 99 100 100 104-4 
Gold. 81 80-5 80-7 81-5 81 — 81*3 8i*3 
Bismuth 78 77 77*5 77'5 8i*5 80 80 80-5 78-8 
Wrought Iron 69 72 73 71-3 73 *5 72 72-5 727 70*0 
Cast Iron 67 68-5 68-5 68 "o 68 70-5 7°*5 69-7 66'1 
Steel (soft) 66-5 62 63 63-8 66-5 65 66' 5 66- 6i*i 

Antimony 63 62 — 62-5 63 62 — 62-5 58-1 
Platinum 57*5 1 57'5 58 58 52*2 

From the above observations, we deduce the following 
Table of co-efficients of linear expansion from o° to 
ioo°:— ioo°:— 

Cadmium (pure).0*00332 
Lead (pure).0*00301 
Tin (pure).0*00273 
Aluminium (commercial) . . . 0*00222 
Zinc, forged (pure) ...... 0*00220 
Silver (pure).0*00199 
Gold (pure).0*00138 
Bismuth (pure).0*00133 
Wrought iron ....... 0*00119 
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Cast iron.0*00112 
Steel (soft).0-00103 
Antimony (pure).0-00098 
Platinum (commercial).0-00068 

On comparing these co-efficients with those found by 
previous experimenters, we find that they agree very 
closely in those cases when commercial metals have been 
employed. But when wTe come to those metals which 
yve employed in a pure state, such as lead, tin, zinc, 
silver, cadmium, bismuth, antimony, and gold, we find a 
marked difference, which we attribute to our experiments 
having been made with pure metals, and we are con¬ 
firmed in this view by the following experiments:— 

We found that a small per-centage of impurity (such 
as 3 or 4 per cent, in iron) produced a considerable 
deduction in the ratio of expansion. 

Wrought iron.0-00119 
Cast iron  .0-00112 

The composition of these metals is as follows :— 

Carbon . . 

Cast Iron. 
First 

Analysis. 
Second 

Analysis. 
2-230 

Mean. 

2*275 
Silicium . 2-770 2-670 2-720 
Phosphorus . 0*580 0-710 0-645 
Sulphur .0-318 0-288 0*301 
Manganese and aluminium — traces traces 
Iron . „ ^ .94"°59 94*059 94-059 

The wrought 

100-047 99*957 ioo-ooo 

iron was from the same running, and 
was composed as follows:— 

First 
Analysis. 

Carbon.. 

Second 
Analysis. 
0-122 

Mean. 

o-iii 

Silicium » • • • « « 0-082 0-088 
Sulphur. ; 0 0 0 0 0 ^^93 0-096 0-094 
Phosphorus . 0-117 — — 

Iron . — — 

I11 the course of these experiments we have met with 
facts which, we believe, will prove highly interesting. 

Iron Crystallised by Vibration. 
1st. 2nd. 3rd. Mean. 

90° to io°.69 66-5 65-5 66.8 
Mean of ioo°, minus 20 63-5 

Wrought Iron, as in preceding Table. 
Co-efficient of expansion.0*00119 

Ditto of iron crystallised by vibration 0-00108 

We have been led to devote particular attention to 
these facts on account of the great use which is made of 
these metals in naval and other constructions. Although 
we have only given one example of the influence of 
crystallisation upon the ratio of expansion of metals, 
still we have observed several others in the course of our 
experiments upon metals; and in further researches 
upon minerals and rocks, which we shall shortly publish, 
this influence will be strikingly exemplified. 

Another example of the influence of molecular condi¬ 
tion upon the ratio of expansion is the change which 
takes place in steel when tempered at different degrees 
of temperature, showing that a slight change in the 
arrangements of the particles of a body affects its ratio 
of expansion. 

The steel bar upon which these experiments were 
made was nearly double the length of the bars used in 
previous experiments. The figures here given are those 
read off in the same manner as those previously detailed ; 
but the mean for ioo° is calculated, and the correction 
applied to reduce it to the mean for a bar of 60 milli¬ 
metres in length for the sake of uniformity. 

Raising 
Temperature 

from 16° to 190. 

M
ea

n
. 

Cooling 
Temperature 

from 90° to 10°. 

M
ea

n
. 

% 
O 0 
O 
a 
0 0 

9r 
*S 

!< 0 
03^ 

1st. 2nd. 3rd. 1st. 2nd. 3rd. a 

Steel bar, as pur- 0 O 0 O 0 0 0 0 0 

chased III'O 112-0 iu-5 111-5 113-0 113-0 115-0 1137 64- 
Steel bar at maximum 

of softness .. 107-0 1080 107-5 107-5 107-0 112*0 nro IIO’O 62- 
Same bar at maximum 

of hardness.. 141-0 145*0 140-0 142-0 138-0 139-0 139-0 138-7 84- 

Co-efficient of first experiment . . 0-00109 
,, second ,, , . 0*00106 
,, third ,, . 0*00142 

In making experiments upon zinc with different axes 
of crystallisation, we met with further instances of the 
influence of molecular condition. The respective ratios 
of zinc, cast horizontally and vertically, were found to 
differ considerably, the former having only one axis of 
crystallisation, while the latter has two. 

Zinc, cast verti¬ 
cally 

Zinc, cast hori¬ 
zontally 

Raising 
Temperature from 

io° to 90°. 

M
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n
. 

Cooling 
Temperature 

from 90° to 10°. 
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n
. 

M
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n
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o

r 
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0,
 le
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c
o
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e
c
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o
n
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1st. 2nd. 3rd. 4th. 1st. 2nd. 3rd. 

0 

224 

187-0 

0 

226 

186-5 

0 

227 

187-0 

0 

226 

0 

226 

186-8 

O 

232 

190-5 

0 

233 

193-0 

O 

234 . 

192-5 

0 

233 

192*0 

1 

O 

266-9 

2167 

Co-efficient of linear expansion of zinc :— 
Cast horizontally . . . 0-00367 
Cast vertically .... 0*00452 

We shall now proceed to give the results obtained 
with certain series of alloys composed of equivalents of 
pure metals. 

Zinc and Tin. 
} 
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cS O c§ 6 
1st. 2nd. 3rd. Mea. a' 1st. 2nd. 3rd. Mea. a 

0 0 0 0 0 0 0 0 0 0 O 

5. Zn = 74*43 r59*° 156-0 — 157*5 176-8 237*5 156 0 — 1567 275*8 
Sn =5 2.6-57 — — —. — — — — — 

4. Zn == 68-86 148-0 1490 — 148*5 165-6 149-0 151-0 150-0 150-0 167-5 
Sn = 3i*i4 

3. Zn = 6243 142-5 143*5 — 143-0 157*5 151-0 147*5 247*5 i486 165-8 
Sn = 37*57 — — — — — — — — — — 

2. Zn = 53*ii 142-5 141-5 — 142-0 257*5 140-0 142-0 — 141 -o 156-2 
Sn = 46 89 — — — — — — — — — — 
Zn = 35*6i 129-0 1310 — 130-0 242-5 132-0 132*0 — 132-0 145*0 
Sn = 64-39 
Zn = 21 65 138-0 138-0 140-0 138-6 153*3 141-0 141-0 — 141-0 156*2 

2. Sn = 78*35 — - 1 — — - . — — —* *- — 
Zn = 15*15 138-0 140-0 — 139-0 t53*7 142-0 I 1*0 — 141-5 156-8 

3. Sn = 84*85 — — — — — — — — -- — 
Zn = 12-12 134-0 134-0 — 134-0 147*5 139-0 136-0 i 7*5 151-8 

4. Sn = 87-88 — — — -. — -- — — — 
Zn = 9*95 134-0 i35*o 136-0 135-0 148-7 i37*o 237*0 i37*o 137*0 151*2 

5. Sn — 9°’°5 •— 
- 1 —— 
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Zinc and Copper. 

10° to 903. • 

1st. 2nd. 

128-0 

130.5 

118-0 

5. Zn = 8370 128"o 
Cu = 1630 — 

4. Zn = 80 43 i29'o 
Cu = 19 57; - 

3. Zn = 75-36 125-6: 
Cu = 24 64! — 

2. Zn = 67-26 119-0 
Cu = 32-74! — 
Zn = 5068 1180 
Cu =49-32! — 
Zn = 33-94lio7'o 

2. Cu = 66-90 — 
Zn = 25-52 ioo-o 101 -o 

3. Cu = 66o6j —• 
Zn =20 44*104-5 

4. Cu — 79-56 — 
Z11 = 17-05 io2"o 
Cu = 82-95 — 

107-0 

3rd. Mea. 

o o o ^ 
w Pi o 

eg O 
^ CD 

. Jh 0 g ce 9 0 o 

128'o X4o'o 

1297 142-1 
_ I _ 

125 5 I3<5'8 

118-5128-1 
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107-0 113-7 

100-5 105-6 

104-5 no"6 
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102-o 107-5! 

90° to IO°. 

1st. 
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I02’0 

2nd. 
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119-0 

IIO’O 

102-5 

3rd. Mea. 
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131-2 
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I20'0 
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o o ^ 

0 H 
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o 43 « O 

<0 

Pi £3 cS O 
<D O 

H2-5 
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117-5 

1082 

1118 

107-5 

On the Oxalates of Iron, by T. L. Piiipson, Ph.D., 
Member of the Chemical Society of Paris, fyc. tyc. 

The two oxalates of iron of which I am about to speak 
have not yet been submitted to any investigation. They 
have been seen by several chemists, who have mentioned 
their existence in a cursory manner; but their composi¬ 
tion and properties have never been examined. 

In Nature there exists an oxalate of protoxide of iron, 
known by the name of Ilumboldtite (Oxalite or 
Eisenresin of some mineralogists), and which, according 
to the analysis of M, de Iiivero, consists of one atom of 
oxalic acid and one atom of protoxide of iron. I have 
not yet had an opportunity of examining this mineral, 
nor have I endeavoured to form it artificially in the 
laboratory. 

1. Oxalate of 3*rotoxi«le of Iron.—When a dis¬ 
solution of oxalic acid or of oxalate of ammonia is added 
to sulphate of protoxide of iron, and the mixture 

Copper and Tin. 

xn 
0 3 
.a a 

a0- 
10° to 90% r 0 

0 b 90° to 10°. 
^ O 

°rT O 
°o H O ** 
0 a w a M Q O 
*■4 *-*J O O eg 0 
Li £ 

a K 
a p 0 0 S O 0 O 

1st. 2nd. 3rd. Mea. 1st. 2nd. 3rd. Mea. a 

0 0 0 0 0 0 0 0 0 0 0 

5. Sn = 90-27 127-0 124-0 124-0 125-0 136-2 129-0 124-0 .— 126-5 138-1 
Cu = 973 

4. Sn = 88-14 122.0 122 "O — 122*0 132-5 127-0 126-0 — 126-5 138-1 
Cu = 11-86 

3. Sn = 8479 119-0 IJ9'5 — II9-2 129-5 123-0 122 O 123-5 122 8 1337 
Cu : :15 21 — — —— — — — — — — — 

2. Sn = 7879 ii8"o ii8"o — n8'o 127-5 117-0 117-0 — 117-0 126-2 
Cu = 21-21 — — — '-' — — -- — — — 
Sn = 65-02 109-5 111-5 — iio'5 n8i 110-5 IIO‘5 — no’5 ii8-i 
Cu = 34'98 — — — — — — — — — — 
Sn = 48-17 III'O III'O — III’O 

j> 
00 
>-< 113-5 112 ‘0 — 1127 120-8 

2. Cu = 51-83 
Sn = 34'2i II2'0 III’O — 111-5 n9'3 113-0 112"0 — 112'5 120-6 

3. Cu = 61 -79 — — — — — — — — 
Sn = 3173 102 ’0 105-0 — 103-5 I09"3 106 'O I05-O — 1055 Ill-8 

4 Cu = 68-27 
Sn = 27 10 I04-0 104-0 — 104*0 110*0 106 '0 io6'o — io6'o 112-5 

5. Cu = 72'90 — — — — — — — — — 
Sn = 15-08 Ioi'o IOI'O IOI -O 1062 IOI-O 1010 — IOI "o 106-2 

10. Cu — 84-32 
Sn = 11-03 95-0 94'5 — 94-7 

r*-> 
OO 
O

 94'5 95-0 —■ 947 98-3 
15. Cu = 88-97 — — — — — — — — — — 

Sn = 851 97-0 99'S — 98-2 102-7 99'° 99-0 — 99-o 103-7 
20. Cu = 9*'49 

Sn = 683 99'o 990 — 99'o 1037 IOO'O IOO'O — 100-0 105.0 
25. Cu = 93-17 

The results obtained with the above series enable us 

to draw the following conclusions:— 

1. That the various bronzes and brasses have a ratio 

of expansion less than that indicated by theory. 

2. That, notwithstanding that the alloys Sn Cu3 and 

Sn CU4 contain respectively 34-21 and 31*73 per cent, of 

a highly expansive metal—tin,—still their ratio of expan¬ 

sion is equal to that of pure copper, the presence of tin 

in these alloys having no influence on their rate of 

expansion. 

(To bo continued.) 

violently stirred, a considerable quantity of a yellow 
precipitate is obtained in a short time. This bright- 
coloured precipitate is very stable, even in contact with 
strong acids. Neither air nor light have any action 
upon this new salt at the ordinary temperature of the 
atmosphere; it is, moreover, insoluble in water and in 
dilute sulphuric and hydrochloric acids; it cannot either 
be dissolved in any excess of oxalic acid. When treated 
with concentrated nitric acid, it is suddenly decomposed, 
with an abundant evolution of rutillant vapours. 

The best method of analysing this salt I found to be 
the following :—By calcining the salt the iron can be 
estimated accurately as peroxide of iron; the other 
elements, water and oxalic acid, must be determined by 
combustion of the salt with oxide of copper, as in an 
ordinary organic analysis. The water is received and 
weighed in a chloride of calcium tube, and the oxalic 
acid calculated from the amount of carbonic acid pro¬ 
duced by combustion:— 
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Two analyses made in this manner gave me the 
following results :— 

I. n. Theory. 

Protoxide of iron . 19*44 19*40 2® *00 
Oxalic acid (by diff.) 59*56 (by combust.) 59*75 59*99 
Water (direct) . . 21*00 (by diff.) 20-85 20-00 

100*00 100*00 99*99 
This composition corresponds, therefore, with the 

formula,— 
Fe03C203 + 4H0, 

or, if we assume that oxalic acid contains hydrogen 
with the formula,— 

Fe0(C2H04)3 + H0. 

When this yellow powder is submitted to the action 
of heat, it takes fire when its temperature is very slightly 
elevated, and burns like so much tinder, leaving a residue 
of very pure peroxide of iron. When ferricyanide of 
potassium is poured upon it, in sufficient quantity to 
obtain a partial decomposition only, a fine pale-green 
colour is formed, which might be used as an oil-colour or 
a water-colour, and the tint of which maybe varied with 
the quantity of ferricyanide employed. When the 
decomposition with the latter salt is complete, the ordi¬ 
nary blue is obtained. 

If the green powder, procured in the manner just 
stated, be thoroughly desiccated and then heated a little, 
it also takes fire and burns like tinder, leaving nothing 
but peroxide of iron. 

2. Oxalate of Peroxide of Iron.—I obtained this 
salt by dissolving hydrate of peroxide of iron in an 
excess of oxalic acid; it is best to perform this operation 
at night or in the shade. A fine green solution is thus 
obtained, which, evaporated and then left to itself, 
soon gives emerald-green crystals. These are oblique 
prisms, and are very soluble in water. 

When these crystals are exposed to the light of the 
sun they blacken on their borders, like chloride of silver; 
and if they be then sprinkled over with water, a peculiar 
crackling noise is heard, after which they dissolve, leaving 
a residue of yellow oxalate of protoxide. This experi¬ 
ment is very striking if a capsule, the bottom of which 
is covered with the crystals in question, be submitted to 
the direct influence of the solar rays,—one-half of the 
crystals being protected from the light by the projecting 
border of the capsule remaining unaltered; the other 
half of the crystals blackens rapidly. 

The same decomposition takes place with the green 
solution. When this solution is exposed to solar light 
it gradually deposits yellow oxalate of protoxide of iron 
in microscopic crystals, and, in the space of a week or 
two, the whole solution becomes perfectly colourless. If 
a bar of iron be placed in the solution the reduction 
takes place without the influence of light, and a yellow 
powder of oxalate of protoxide is thrown down. 

The analysis of these green crystals gave me the fol¬ 
lowing result:— 

Found. Calculated. 
Peroxide of iron . . 20-00 20-25 
Oxalic acid .... 45*00 45*58 
Combined water . . 24*00 22*76 
Water of crystallisation n*oo 11*41 

100*00 100*00 

Whence we obtain the formula,— 

Feo035 C203+ 5HO + ioAq., 

or, if we suppose oxalic acid to contain hydrogen,— 

+ IOHO. 

The crystals lose their water of crystallisation at about 
1200 Centigrade, and, at the same time, their colour; 
when all this water of crystallisation is driven off they 
are perfectly white. The remainder of the water con¬ 
tained in the salt is only expelled by calcination. The 
same may be said of the greater portion of the water 
contained in the yellow oxalate of protoxide. 

A curious fact connected with these two salts is, that 
the salt of protoxide is yellow, and the salt of peroxide 
green, contrary to what we generally remark with salts 
of iron. Generally, also, the salts of protoxide of iron 
are decomposed under the influence of exterior agents, 
and are converted into salts of peroxide, which are ordi 
narily more stable. In the cases before us precisely the 
reverse takes place. 

The reduction of the peroxide salt into a salt ot 
protoxide by the influence of light is very remarkable. 
It is, like all chemical actions of light, a phenomenon of 
reduction. I am not yet perfectly sure of what takes 
place in this circumstance. I have analysed the yellow 
salt deposited in this decomposition, and find it has for 
composition,— 

Fe0.3C203 +4H0 

In fact, that it is the same oxalate of protoxide of iron 
described above, and from which it differs only by being 
crystalline, the other being amorphous. 

When we come to consider the constitution of these 
oxalates of iron, we may admit for oxalic acid the 
formula,— 

C2H04, 

which is probably the most rational manner of repre¬ 
senting its composition ; the oxalate of peroxide of iron, 
for instance, instead of— 

Fe303(C203)5+ 5HO + 10 Aq., 
becomes,— 

Fe2035(C2H04) + 10HO, 

and the oxalate of protoxide,—- 

Fe0(C2H04)3 + HO. 

The presence of formic acid among the products of 
distillation of oxalic acid authorises us to look upon 
oxalic acid as containing hydrogen. But, whilst 
admitting this, we cannot double the formula, as M. 
Wurtz has been obliged to do in supposing oxalic acid 
to be derived from glycol. In this theory oxalic acid is 
represented by C4H208 = 2C2H04; and it is evident 
that M. Wurtz’s theory is completely erroneous, since 
if C4H208 were the real formula of oxalic acid, it would 
be impossible to form salts such as those described in 
this paper. 

On a New Principle in Volumetric Analysis. 

In the Annul, der Chemie und Pharmacie, cxvi. p. 128, 
Dr. Mohr, of Coblentz, propounded a problem in volu¬ 
metric analysis, and invited those interested in the 
subject to solve it. The first who did so was to receive 
one of Dr. Mohr’s burettes as a prize. Dr. Mohr 
asserted at the same time that he had himself already 
solved it. 

The problem was,—“ To perform quantitative deter¬ 
minations without the use of weights, with volumetric 
solutions of unknown strength, and the strength of 
which must not be ascertained, and regulated.” Dr. 
Mohr received a number of communications, in which, 
however, some condition was violated; either a weight 
of some kind was used, or the strength of the test liquid 
was indirectly determined by saturated solutions of 
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chloride of sodium (as in Liebig’s urea test), or in some 
other way. 

The problem was first solved bv Dr. Pauli, of the 
Union Alkali Works, St. Helen’s, Lancashire, on 
December 28, i860, in the following way. In one of 
the pans of a balance is put a piece of chemically-pure 
carbonate of soda, and in the other an equal weight of 
an undetermined soda, and both are measured by an 
acid of unknown strength. Suppose that in the first 
case 15 cubic centimetres, and in the second 11 cubic 
centimetres have been used, then, 15:11:: 100 : 73*33. 
The soda, therefore, contains 73*33 percent, carbonate of 
soda. 

The solution of the question, for which Dr. Pauli 
only cites a special case, is generally this:— 

Equal portions of the pure substance to be determined 
and the impure are to be weighed off, one against the 
other, and are then to he measured with the same fluid; 
then the cubic centimetres used for the pure substance 
represent 100 per cent, and the other number propor¬ 
tionately less. Suppose, for example, that it is proposed 
to determine the iron in an iron ore. A piece of pure iron 
wire is placed in the scale of a balance, and is exactly 
counterpoised by means of the powdered ore, both are 
then brought into solution as protoxide in the usual way, 
and are then treated with permanganate of unknown 
strength. If oxide of iron is to be determined, pure 
oxide must be used instead of the wire. If potashes are 
be examined, pure carbonate of potash (recently heated 
to redness) should be used. It would appear from this, 
for every analysis the strength must be determined by 
the pure substance. This, however, is easily avoided if 
we put a sixpence into the scale-pan, and weigh with 
this both the pure and impure substance. The number 
of cubic centimetres of the fluid holds good as long as 
the same fluid and the same sixpence are used, and this 
number may be marked upon the bottle as expressing 
100 per cent, for the same substance. 

This method is capable of universal application, and 
eliminates possible errors in weights and variations of 
temperature. It is only necessary that the substance to 
be determined should be available in the pure state. 
But how is the problem to be solved, if it remains as 
before, but with the further condition, “ when the sub¬ 
stance to be determined is not available in a pure state ?” 
Dr. Mohr received two other solutions of the problem 
from Dr. Hiller and Herr Dietrich, both students in 
Heidelberg. Dr. Hiller has also solved the question, 
even with the condition that the pure substances should 
not be available, and in the same way as Dr. Mohr had 
already done it. For example,—if no chemically pure 
peroxide of manganese can be obtained for a manganese 
determination, according to Dr. Hiller, pure permanga¬ 
nate, or pure bichromate of potash, can be employed to 
weigh off' the manganese; both are then converted by 
distillation with hydrochloric acid into chlorine, and 
then into iodine, and both fluids are then to be deter¬ 
mined with the same unknown solution of hyposulphite 
of soda. Instead of using pure permanganate, it would 
be better perhaps to use pure iodine to counterpoise the 
manganese, then to dissolve the iodine in iodide of 
potassium, and proceed as before. We have now to 
convert the value of the iodine into the value of an 
equal weight of pure peroxide of manganese, and 
express it in the cubic centimetres of hyposulphite used. 
As 43 57 Mn02 set 127 iodine at libel ty, therefore any 
given weight of Mn()2 would set at liberty or 2*915 
times as much iodine as is employed to counterbalance it. 
We have, therefore, to multiply the number of cubic 
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centimetres of hyposulphite wdiich have been used for a 
quantity of iodine equal to the manganese by 2*915, and 
then to proceed as if pure Mn02 and common manganese 
had been weighed together. 

If pure carbonate of soda cannot be obtained, pure 
carbonate of lime may be used ; the cubic centimetres of 
the acid used must be multiplied by that is, 1 atom 
of carbonate of lime divided by an atom of carbonate of 
soda.—Annalen der Chemie und Pharmacie, cxvii. 386. 

TECHNICAL CHEMISTRY. 

On the Chemical Composition of Cast Iron and Steel, 
by M. Fremy. 

(Continued, from page 346.) 

To establish clearly the existence of a nitrogenised 
charcoal, I have had recourse to a synthetic experiment 
which clears up all doubt on the subject. 1 made choice 
of a very pure organic matter,—for instance the best 
quality of sugar, nitrogenising it according to the in¬ 
valuable directions given in a recent communication bv 
M. Paul Thenard, and then submitting the compound to 
prolonged calcination—the charcoal thus obtained is 
highly nitrogenised, and disengaged ammonia for a long 
time by the action of hydrogen. 

These experiments prove that organic nitrogenised 
substances, such as those composing animal and even 
vegetable tissues, will by calcination yield a nitrogenised 
charcoal, which by slow combustion, like that produced 
in cementation cases, will then dis ngage its nitrogen in 
the state of ammonia under the influence of hydrogen 
or of aqueous vapour. Nitrogenised charcoal is then a 
sort of magazine of nitrogen suitable for cementation ; 
it decomposes with a degree of slowness favourable to 
the operation itself, and is perhaps one of the conditions 
of the quality of the product. 

The facts I have brought before the Academy will 
probably be utilised in manufacture, and will account 
tor certain practical operations well known among steel¬ 
workers. Thus all the organic bodies which produce 
rapid acieration, such as horn, soot, leather, animal 
excreta, are precisely those which yield highly nitro¬ 
genised charcoal. Ammoniacal compounds can nitro¬ 
gen ise even ternary organic substances. 

The utility of nitrogen in charcoal explains a very 
curious practical fact, which is, that the charcoal of the 
cementation cases, after having been heated fora certain 
time, becomes exhausted, and requires to be replaced by 
fresh charcoal. The old theory, which assigned to car¬ 
bon an exclusive part in cementation, could not account 
for this fact, admitting that the nitrogen is in the end 
carried off by the action of hydrogenised bodies, which, 
according to my novel views, is perfectly intelligible. 
The nitrogen for converting iron into steel is then 
yielded both by air and by wood charcoal, which always 
contains nitrogen. A notable quantity of nitrogen may 
even pre-exist in iron ; the purest sorts of iron, and 
which are most easily convertible into steel, are just 
those containing nitrogen. 

By submitting certain kinds of iron to the action of 
essence of turpentine vapours, I have sometimes pro¬ 
duced an evident degree of acieration. As an explana¬ 
tion of this phenomenon, I have always found on ex¬ 
amining the metal afterwards, that it contained nitrogen. 
Thus, tho-e chemists who deny the influence of nitrogen 
in producing steel with carburets of hydrogen or 
diamond, are greatly at fault, for ordinary iron often 

On the Chemical Composition of Cast Iron and Steel. 
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retains sufficient nitrogen to form steel by the action of 
a simply carbonising body. Moreover, I shall by-and- 
by prove that nitrogen can be replaced in acieration by 
another metalloid bearing some chemical analogy to it, 
such as phosphorus, and yield compounds which may 
easily be confounded with normal steel. 

After showing that steel is always produced in pre¬ 
sence of nitrogen, the influence of this body being 
proved by laboratory experiments and practical obser¬ 
vations, I must now inquire in what way nitrogen 
influences acieration. 

As I said in a preceding communication, the action of 
nitrogen in acieration is twofold; not only does it com¬ 
bine with the iron, but it renders the metal porous, and 
makes clear the hitherto obscure phenomenon of cemen¬ 
tation, namely, how a solid body can penetrate a metallic 
mass. 

The most distinguished savants engaged in enquiries 
touching acieration know that cementation is a fact 
difficult to comprehend. I am about to prove that the 
properties of nitride of iron permit the most simple 
explanation of this penetration of the metal. In fact, 
it has been shown that nitrogen furnished by ammonia 
can penetrate a mass of iron and produce the compound 
I have studied under the name of nitrogenised iron ; 
this body submitted to the action of hydrogen is reduced, 
leaving the metal remarkably porous. Steel is produced 
by heating this nitrogenised iron in a current of car- 
buretted hydrogen gas; a portion of nitrogen remains 
combined with the metal; carbon can then penetrate the 
pores produced by the departure of nitrogen and the 
disengagement of hydrogen or of ammonia. 

All the mysteries of cementation are thus easily, ex¬ 
plained ; the numerous blisters characterising cementa¬ 
tion steel—blistered steel, as it is called—the formation 
of which it was impossible to explain by the old theory, 
are now intelligible: they are produced by gases result¬ 
ing from the action of hydro-carburised compounds on 
nitride of iron. Thus, the chemical phenomena of 
cementation may be summarised in the following man¬ 
ner :—Ammonia produces nitrogenised iron in disen¬ 
gaging hydrogen, which renders the iron porous; the 
hydro-carburetted gases then decompose the nitrogenised 
iron, acting by their hydrogen and carbon; excess of 
nitrogen is disengaged in the state of ammonia or 
cyanide of ammonium, which increases the porosity of 
the metal; while the carbon unites itself to the remain¬ 
ing nitrogen, forming the nitro-carburetted compound 
which seems to be the element essential to the compo¬ 
sition of steel. This twofold action of nitrogen, which 
M. Despretz’s experiments foreshadowed, is in a theo¬ 
retical point of view an exceedingly interesting fact. 

Is it not curious to see nitrogen, whose chemical 
activity is usually so little developed, combining with 
two bodies present in cementation cases, playing the 
part of a shuttle, and becoming a powerful cementation 
agent ? It is impossible to consider the important part 
which I make nitrogenised iron play in cementation as 
a theoretical idea unconfirmed by experience. It cannot 
be forgotten that nitrogenised iron is produced at red 
heat, and that I have maintained it at that temperature 
for ten hours without its decomposing, and that, when 
afterwards submitted to a carburising influence, it has 
formed steel. These are precisely the conditions which 
we find realised in cementation cases. 

I have now to inquire whether, in the fabrication of 
steel, by refining cast iron, nitrogen exerts an influence 
as important as in cementation. I first prove that in 
steel produced by puddling, or by a small furnace, the 

presence of nitrogen is easily shown, either by making 
a current of hydrogen act on the filings, and so disen¬ 
gaging ammonia, or by examining the nitrogenised 
residue resulting from the action of acids on this kind 
of steel.1 

Steel produced in a small furnace, in contact with 
wood charcoal, and, consequently, under circumstances 
in which cyanides are readily formed, the nitration of 
iron and its transformation into steel can easily be 
understood. 

In puddling furnaces acieration is sometimes due to 
the nitrogen contained in cast iron, but chiefly to the 
action of nitrogenised compounds furnished by the 
combustible, and the air, which acts rapidly on the iron 
when it commences to become red, porous, and in a 
nascent state. 

(To be continued.) 
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Discourse on some Phenomena attending Combustion in 
Rarefied Air, by Dr. Edward Frankland, F.R.S., 
Lecturer on Chemistry at St. Bartholomew’s Hospital. 

The results which I shall endeavour to lay before you 
this evening originated in a series of observations which I 
undertook when accompanying Dr. Tyndall in the ascent 
of Mont Blanc in the autumn of 1859. I then took with 
me a number of candles—half-a-dozen stearine candles, in 
fact—which were carefully weighed in Chamounix before 
the ascent, and were burned there for the space of an hour. 
These candles were subsequently taken to the top of the 
mountain, and were there carefully burned again, with the 
complete exclusion of draft for the space of another hour. On 
returning from the summit the candles were again carefully 
weighed, and the difference between the two results would 
indicate, of course, whether an increase of atmospheric 
pressure had had the effect of causing the combustion to 
go on more rapidly ; or, on the other hand, whether rarefied 
air had the effect of decreasing the rapidity of combustion. 
We might naturally suppose that, inasmuch as at the 
summit of Mont Blanc we had not much more than half 
the amount of air, in the same bulk that we had at the 
level of the sea, that we should meet with a diminution in 
the rate of combustion of such materials as candles. The 
results of those experiments which, as I have said, led me 
to the investigation forming the particular subject of 
my discourse this evening, are contained in this table, 
which shows the difference in the rate of combustion of 
the same candles at Chamounix and at the summit of 
Mont Blanc. 

Rate of Combustion per Hour. 
At Chamounix. 

1st candle lost 9^2 grammes 
2nd ,, ,, 99 »» 

3rd » >» 9’2 » 
4-th >> >> *0*4 ,, 
5th >> j> 9 5 >> 
6th ,, ,, 9'z ,, 

At the Summit of Mont Blanc. 
1st candle lost 8'7 grammes 
2nd ,, ,, 9'5 ,, 
3rd *> >♦ 9'2 »* 
4th ,, ,, 8*8 i, 
5^b ,f ), 93 »> 

th ,, ,, 9-0 ,, 

If we add up these results together and take the mean we 
shall find that the rate of combustion at Chamounix was 

1 Chemists wishing to prove the presence of nitrogen in steel by 
means of hydrogen must avoid the numerous influences which decom¬ 
pose ammonia. They must, besides, seek for nitrogen when not 
rendered evident by hydrogen, either in the liquids proceeding from 
the action of acids on steel, or in the brown, insoluble substance 
resulting from this action. Very pure hydrate of potash can also, 
when hot, disengage the nitrogen contained in steel. 
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9*6 grammes per hour ; and at the summit of the moun¬ 
tain the rate of combustion was 9*1 grammes per hour. 
But you see that one of these candles No. 4 yielded 
abnormal results. There was evidently something the 
matter with this candle which caused it to burn an abnor¬ 
mal quantity of stearine at Chamounix, and the quantity 
burned was a trifle smaller at the summit of the moun¬ 
tain than that burned by the others. It would, therefore, 
I think, only be fair to leave this fourth candle out of the 
question, and then we arrive at this average result, omitting 
the fourth candle, that the quantity of stearine burned was 
9*4 grammes at Chamounix, and at the summit of the 
mountain 9-2 grammes per hour. So you see we can 
assure ourselves by this result, that the rate of combustion 
is entirely unaffected by the pressure of the atmosphere, 
and that candles and combustibles of that kind burn with 
exactly the same consumption of combustible matter under 
one circumstance as under the other. Whilst making 
these experiments in the tent at the top of the mountain, 
where we remained twenty-two hours, I was very forcibly 
struck with the difference in the character of the flame. 
The flame of an ordinary stearine candle with which we 
are all very familiar, exhibits generally this phenomenon 
—we have at the lower part of the flame a blue portion 
which does not, however, rise to within a quarter of an 
inch of the apex of the wick, there it terminates, and at 
this point the luminous portion of the flame commences. 
When the same candles were burned at the summit of 
the mountain, I noticed that this blue portion of the flame 
now extended to about an eighth of an inch above the 
apex of the wick, consequently the candles gave a very 
much smaller amount of light. The luminous effect was 
obviously, to the most casual observer, considerably 
inferior to the luminosity of the same candles at the base 
of the mountain. This led me on returning to England 
to institute a series of experiments upon this subject, and 
I found that on burning a candle in air rarefied to the 
extent to which it was rarefied on the summit of Mont 
Blanc the illuminating power of the candle diminished 
rapidly, and to a very considerable extent. The experi¬ 
ment was made in the apparatus here upon the table, and 
I cannot do better than repeat it in the way in which it 
was made. Here we have our stearine candle enclosed 
in a glass cylinder in connection with a powerful air- 
pump, by means of which we can obtain any amount of 
rarefaction within the cylinder. External air can be 
admitted below, and the products of combustion be 
carried off by a glass chimney, or cylinder, which is 
about an inch and a-quarter in diameter, and is connected 
with this tube, so that the products of combustion are 
thus carefully removed, and the candle is kept constantly 
burning in pure air, a condition which is obviously quite 
essential to the proper performance of the experiment. 
Now we will endeavour to light our candle. [The ex¬ 
haustion of the cylinder was then commenced.] We have 
already a rarefaction of air to the extent of some 
twenty-four or twenty-five inches I believe. We have 
lighted our candle. We have here a stop-cock, which 
will enable us at pleasure to regulate the supply of ex¬ 
ternal air. The candle is now burning at the ordinary 
atmospheric pressure, and giving its ordinary amount 
of light. You know when we first ignite a candle, 
it burns with a dull flame, or a small flame at all events, 
until a certain quantity of stearine has got melted. 
Whilst the flame is improving I will project upon the 
screen the image of a vacuum gauge by which you will 
be able to see the tension of the air which we have in 
our exhausting apparatus during the different stages 
of combustion. [The lights were then turned down.] 
There [pointing to the image on the screen] we have our 
vacuum gauge, which I hope will be visible even to those 
at a distance. This is a column of mercury which is 
gradually rising. We will take our barometer to be at 30 
inches, the usual atmospheric pressure. The guage is 

now, you see, at 22*5, the next figure being 22, there¬ 
fore we have a pressure of about 8 inches ; and at this 
pressure we will introduce our burning candle. You 
see now how I am reducing the pressure, and notice 
the effect upon the luminosity of the candle. Now 
our candle, you see, is burning under a pressure of 
about 8 inches of mercury, instead of about 30 inches, 
and if we had the means here of taking the illuminating 
power there can be no doubt that we should find we have 
now a very small fraction of the light given by this 
candle before the exhausting process took place. Now 
we will gradually allow this pressure to increase. In 
fact, we shall find it necessary to let a little air in. You 
see it is gradually rising—the mercury is gradually 
falling. We had first 22-3, now 22, and now it is going 
down to 21. Now, our candle is burning in a pressure of 
10 inches, and you see the pressure is gradually increasing. 
You will notice that we have a corresponding increase in 
our illuminating effect. Our candle, which was barely 
luminous at all under a pressure of 8 inches of mercury, 
is now considerably more luminous when that pressure is 
increased to something like 18 inches, at which it now 
stands. No w we have a pressure of 18 inches—in fact, a 
little more. There we have now about the light that the 
candle gave at the summit of Mont Blanc, and which is 
obviously very different from the light of a candle, burn¬ 
ing with its usual brilliancy. We will just restore the 
candle to its original atmospheric pressure, and without 
disturbing the equilibrium of its combustion. Now that 
our candle is burning under atmospheric pressure, you see 
what a very different result we have with regard to the 
light that is emitted. 

I did not call your attention to a phenomenon which is 
perceptible at a short distance from the candle when the 
illuminating effect is diminished to its lowest point—a 
phenomenon which is very beautiful if it can be seen ; but, 
unfortunately, it cannot be seen at a distance. It is this : 
when the luminous portion of the flame of the candle 
has almost entirely disappeared there suddenly appears, 
round the nucleus of the flame, another flame which had 
hitherto been invisible if it had existed at all; it extends 
to the width of about a quarter to half an inch on each 
side of the flame, and it is of a very beautiful purple 
tint. It can only be well seen when the light from 
the centre part of the flame is cut off by holding the finger 
or a piece of card before the flame sufficient to intercept the 
rays from the centre part. When that is done this 
beautiful colour in the external coating of flame comes out 
very beautifully. This coloured flame I have examined by 
means of the prism, and it appears to possess those 
rays which are permitted to pass by a solution of 
permanganate of potash, although it contains rather more 
blue rays, apparently, than the light transmitted by the 
permanganate ; I will endeavour to show you the 
kind of rays which are perceptible in the flame of 
the candle by means of the prismatic spectrum. [The 
gas-lights were again turned down.] Now, we will 
endeavour to throw upon this screen, first of all, the 
prismatic spectrum itself containing all the usual colours 
and then we will cut off the necessary colours. There, we 
have this beautiful spectrum which, you see, contains at 
this extremity an intense red ray, then orange, then 
yellow, then green, then blue, then indigo, and finally 
violet. Now, the external flame of the candle which is 
seen so beautifully when you are near to the candle, and 
when, through the rarefaction of the air the luminosity of 
the flame has become almost extinct, contains a combina¬ 
tion of the rays from the two extremities of the spectrum ; 
it contains a portion of this red ray and it contains a 
portion of this violet ray. I will now introduce a solution 
of permanganate of potash which, as I have said, resembles 
the colour of this outer flame. [A beam of electric light 
was passed through a solution of permanganate of potash, 

, the two colours of which were thereby shown upon the 
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screen ] These are the colours of which the external coating 
of the. flame is composed. If we have a mixture of these two 
colours, red and violet, you will get something like a 
notion of the colour of this external flame of the candle 
which is seen when the luminosity has almost disappeared. 
Here we have something nearly approaching it. Now, 
this eff ct is very curiously connected with a result that 
was first observed by Mr. Gassiot in the transmission of 
electric sp <rks through highly rarified air or highly 
rarified gases. Mr. Gassiot found that when these 
gases contained even a trace of nitrogen that the 
colour at once became of this pinkish hue — became 
quite similar to what we have observed in the ex¬ 
ternal flame of the candle. I cannot do better, perhaps, 
than just show you this colour, which is, perhaps, 
more than any other colour like that of the external 
flame ; in fact, I believe the cause of the colour in both 
cases to be identical—namely, the ignition of nitrogen ; 
and that this spectrum which I have been showing you 
on the screen, is really the spectrum of incandescent 
nitrogen. Here we have nitrogen in this tube which has 
been highly rarefied ; it does not contain mere, perhaps, 
than from one-tenth to two-tenths of an inch of mercurial 
pressure. [The rarefied nitrogen was contained in a long 
cylindrical glass jar, through -which a series of electric 
sparks were then transr? itted.] There is the light in 
question which is, I believe, due to exactly the same cause 
as that light surrounding the candle flame—namely, the 
incancl scence of the nitrogen in both cases. 

Upon commencing these experiments so as to bring them 
intosirictlv quantitative form, and ascertain with something 
like precision what is the actual diminution of light which 
takes place under these circumstances, I soon found that 
candles were perfectly useless for this purpose, and that 
when placed under these artificial conditions, candles, nct- 
■with standing the quality of the materials of which they 
maybe made, are liable to gutter; they burn with dif¬ 
ferent lengths of wick, and the results, which occupied 
me several weeks in obtaining, were altogether unreliable. 
I therefore turned to gas, as being far more manageable 
and capable of uniform combustion under these, so to 
speak, abnormal conditions. We can, by means of a 
gas meter like this, regulate the supply of gas into this 
apparatus, and thus we have at our command a known 
quantity of combustible matter to be consumed in a 
certain time. Tr.e light emitted was measured by Bunsen’s 
photometer, an instrument which is very well known. It 
consists of a centra! disc of paper, which is rendered 
transparent in the greater part of it by means of a solution 
of spermaceti in turpentine ; and if this disc be placed 
between two sources of light in an otherwise dark room, 
and you move it until the illumination of both sides is 
equal, that equality of illumination will be manifested by 
the disappearani e of that comparatively non-transparent 
spot of unsized paper in the centre of the disc ; and by 
these means it is quite possible to determine, and with 
very considerable precision, the illuminating power 
of any flame. Here, to describe the apparatus employed, 
is a gas flame the combustion of which was rendered 
quite constant by passing the gas through a governor, 
regulating the pressure of the gas. Then the experimental 
gas flame was placed at the opposite extremity of 
the instrument, and this was graduated by a scale, so that 
on moving this disc, both sides of it could be simultaneously 
seen. This is, in fact, Bunsen’s photometer. The first 
series of experiments was commenced with a pressure 
of 29 9 irches of air, and in each case I assumed the 
light of the expei imental flame to be equal to ico, 
for the purpose of comparing the results. On reducing 
the pressure to 24-9 inches, the amount of light was 
decreased to 75. On reducing the pressure to 19*9 
incites, the illuminating pov\er was reduced to 52-9. 
Then, on reduction to 13*6 inches of pressure, the illumi¬ 
nating power was reduced to 20’2. On reducing it to 9-6, 

the illuminating power was reduced to 5‘4, and finally, 
when the pressure was reduced down to 6-6, the illumi¬ 
nating power fell to 0 9, the fraction of a unit; so that 
you see we have decreased from 100 units of light down 
even to less than one unit. The light emitted by the 
combustion of the same kind of gas under this reduced 
pressure was not To0th of the light under the ordinary 
atmospheric pressure. 

This is the second series of experiments wrhich were 
made. 

Second Series. 

Pressure of Air. Illuminating Power. 

Observed. Calculated. 
30*2 loo 100 
28*2 9r4 89-8 
662 8o*6 79-6 
24*2 73*° 69 4 
22*2 61 '4 59** 
20*2 47-8 490 
18*2 37*4 38-8 
16 2 29-4 28-6 
14 2 19-8 18*4 
I 2 ‘2 i**5 82 
10*2 3*6 - 2-0 

Each number is the result of the average of twenty observa¬ 
tions—not merely a single observation, but the average of 
twenty in each case. This table goes down to 10*2 
inches of pressure. Now, the result of these observations 
was this—that beginning at atmospheric pressure, and 
with 100 units of light, we decrease almost exactly at 5'i 
units of light for each inch of mercurial pressure we 
diminish in coming down the scale. The remits of these 
two series of experiments are seen upon this diagram, 
which will give you a clearer idea of the nature of these 
results and the accordance with each other, than any mere 
inspection of the tables. 

In this table the amount of light is represented by the 
horizontal lines. Here, beginning with no light at all, at 
the bottom of the table, you have 10, 20, 30, 40, 50. 
lhe perpendicular lines represent the amount cf pressure— 
30 inches, 28, 26, 24, 22, 20, and so on. The black 
diagonal lines show the results of the two series of 
experiments. You see, therefore, that if the illumi¬ 
nating power of the flame had been constant for 
all pressures, then this line, instead of running down 
here diagonally, would run straight across the diagram. 
If, on the other hand, the illuminating power decreased 
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exactly in the same ratio as the pressure—for the 
distance from ioo to nothingfis exactly the same as from 
30 to nothing on the horizontal line here—then this line 
would proceed from this angle direct to the opposite 
angle [pointing]; but you see the light diminishes in a 
more rapid ration than the pressure. You find, also, 
another peculiarity—that, when you get down to something 
like 15 inches of pressure, there is a sudden divergence in 
that direction [pointing to the right of the diagram], show¬ 
ing that the light does not then decrease in so rapid a ratio 
as at a higher pressure; in fact, that, from 14 or 15 inches 
downwards, the decrease in the illuminating power is 
considerably less rapid than from 30 inches down to about 
14 or 15. Taking, however, the atmospheric pressure down 
from 14 inches, we have then a series of descending steps, 
so to speak, representing, for each unit in the diminution 
of pressure, a diminution of nearly 5*1 units of light. We 
have upon these tables the calculated results upon this 
assumption, and you see how nearly they coincide with 
the observed diminutions in the experiments. Now, as 
the diminution of light for a comparatively small diminu¬ 
tion of pressure is so great when we are operating nearly 
at atmospheric pressure, it became interesting to ascertain, 
by as delicate a series of experiments as could be made, 
the variations within three inches of mercurial pressure, 
and they were made in the same way as the above, but 
with a water-pressure gauge, so that the readings were 
considerably more delicate. The following figures are the 
result of twenty observations under each pressure :— 

Third Series. 

Pressure of Air. Illuminating Power. 

Observed. Calculated. 
30-2 IOO IOO 

29*2 95'° 94.9 
28-2 897 89-8 
27’2 1 84*4 847 

Here, in the second column, you have the observed 
numbers, and in the third the calculated numbers, at the 
rate of a diminution of 5’i units of light for each inch 
diminution of pressure. You see the line is almost perfectly 
straight, and coincides so nearly with the divergence which 
is represented here by this dotted line that somewhere 
about half way up the diagram the two lines coalesce and 
remain together during the rest of their passage to the top 
corner of the diagram. In both diagrams the dotted line 
represents the calculated numbers. 

These, then, being the results of the combustion of gas 
and candle flames in rarefied air, some questions naturally 
arise as to what can be the cause of these phenomena. 
Before answering these questions, it would be well for 
us, perhaps, for a moment or two to glance at the 
conditions under which light is evolved from flames in 
general. In gas and candle flames the light is due to two 
sources ; namely, first, the incandescence of gaseous matter, 
and secondly, the incandescence or glow of solid matter 
deposited within the flame. Now the light due to the 
incandescence of gaseous matter is so slight—does not 
certainly amount to more than 1 per cent, of an ordinary 
gas or candle flame—that it may be left out of considera¬ 
tion altogether, and it only comes into prominent play 
when we get to a very high degree of rarefaction, but it 
is a light which suffers little diminution, and hence it causes 
the experimental lines in the diagrams to diverge at low 
pressures from the calculated line. The incandescent 
gaseous matter retains the total luminiferous effect higher 
than it otherwise would be if this light from gaseous 
incandescence were subject to diminution by the rarefac¬ 
tion of the air. Here is one of the incandescent gas 
flames—namely, hydrogen. We have two of them in 
coal gas—namely, hydrogen and carbonic oxide. You 
see the light from that large amount of flame is 
scarcely worthy of consideration at all; but if we 
introduce into the flame some solid matter which is 
capable of being heated to incandescence, we shall at 
once obtain a much more powerful light—we shall, in 
fact, feed this burner with exactly the same hydrogen gas 
from the same source as that from which the other burner 
is fed, and the only difference in the two experiments will 
be, that into this hydrogen flame we have introduced a 
quantity of platinum wire coated with a little film of lime, 
which is obtained by burning upon the wire paper that 
has been immersed in chloride of calcium. [The lights 
were then turned down.] Here we have now the 
same flame with this solid matter immersed in it, and 
you see the difference in the amount of light emitted 
at the same temperature, for the flame has not increased 
in temperature—it has perhaps rather diminished in tem¬ 
perature by the presence of this platinum gauze. [The 
lights were then turned up.] Thus the presence of solid 
matter is one condition for the production of a considerable 
amount of light in flame. But it may be objected that if 
we require solid particles of matter in a flame—if we assume 
that in ordinary flames we have solid matters present—■ 
those solid matters ought to be capable of being perceived, 
and that flame, in fact, ought to be to a certain extent, 
opaque, owing to the presence of those solid matters 
floating within it. Such is, however, not the case. Flame 
is almost perfectly transparent; if devoid of smoke, it is 
practically quite transparent. I will endeavour to show 
you this by ascertaining whether we cannot, through a 
considerable body of flame, actually read a newspaper. I 
will just illuminate a printed paper by means of the 
electric lamp, and project an image of it upon the screen. 
There we have, I think, a tolerably readable page. I 
think no one would have very great difficulty in reading 
that. Now, I will interpose this gas-flame between the 
paper and the screen. You see there is an image of 
the flame upon the screen, but it does not in the 
slightest degree interfere with the reading of the paper. 
The transparency is so nearly perfect as not to affect 
the legibility of these printed letters. So that this mass 
of flame which appears to have substance in it, is to all 
intents and purposes, transparent. You may make the 
experiment yourselves if you hold a piece of printed paper 
very near a gas-flame, and look very closely at it; you can 
read through the thickest portion of the flame without 
difficulty. But we may prove in another way, and by 
means of the electric lamp, that solid particles may be and 
really are carried across a perfectly transparent space, and if 
I project the image of these carbon points from which we 
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obtain our light, on the screen we shall see between them 
a perfectly transparent portion, apparently quite free from 
solid matter, but through which particles of solid matter 
in great quantities are constantly passing. Dr. Tyndall 
will be kind enough to throw these points upon the screen, 
and then we shall have the luminous image of the prisms 
of carbon which are brought nearly into contact, and 
between which the electric current is passing, bridging 
over the space; there we have them shown on the 
screen. I want you to notice the lower of these points; 
you see how it is growing—how there is a sort of 
branching out of that point towards the upper one, which 
is caused by the transference of the particles of carbon 
from one point to the other. The space between the points 
is perfectly transparent just as our gas-fiame was, although 
these particles of carbon in the solid form are being 
carried over. See how they are growing upwards from 
the lower point, and how the upper one is wasting. That 
growth will take place through a considerable space of air, 
which, however, remains transparent all the time. The 
light of flame is also greatly dependent upon the tempera¬ 
ture of the flame. With the same amount of solid matter 
floating in the flame the light augments by an increase of 
temperature, and vice versa. [The lights were then turned 

up.] 
These being, then, the general conditions upon which the 

lio-ht of flames depends, the first question that will natu¬ 
rally arise to our minds will be this,—Is the combustion 
which takes place in rarefied air a perfect combustion; 
because if it be an imperfect combustion, for a given 
amount of combustible substance consumed, the quantity 
of light would be considerably less than that which would 
be otherwise obtained ? I have therefore investigated the 
point with considerable care, and having extracted the 
gases that were passing off from the flame, both when the 
candle was burning under ordinary atmospheric pressure, 
and when under a pressure of eight inches of mercury, I 
found that in both cases the combustion was perfect. There 
was not a trace of carbon escaped unconsumed ; therefore 
the combustion, both in atmospheric and rarefied air, was 
perfect. In fact, if I may be allowed the expression, the 
combustion in rarefied air was more perfect; for there was 
a more rapid conversion of the elements of combustible 
matter into their final oxidized products—carbonic acid 
and water. This question, therefore, as to whether the 
diminution of light is caused by an imperfect combustion, 
must be answered in the negative. The next question 
that will arise is this,—Is the diminution of light caused 
by a diminution of temperature ? It is well known that if 
you allow air to escape out of a vessel into another vessel 
containing rarefied air, or into another vacuous vessel, there 
is a considerable diminution of pressure in the one from 
which the air escapes, and it might not be unfairly con¬ 
cluded that the temperature does suffer in this way. 
But I believe this diminution of temperature, from the 
cause just mentioned, is practically very small, and is 
neutralized to a great extent by the smaller cooling effect 
of the atmosphere; the atmosphere being more rare, the 
quantity of heat taken away from the flame, and the 
amount of heat carried away by convection, is smaller 
than in ordinary circumstances. That this is so, may 
be rendered evident by a very simple experiment. We will 
ignite a platinum wire in such a way under the receiver 
that the incandescence shall be scarcely apparent. [The 
platinum wire was then rendered slightly incandescent 
by a current of electricity from six of the battery-cells.] 
You wTill notice now the extent to which that wire 
glows while we extract the air, and I think it will be 
noticed that as the rarefaction goes on, the intensity of that 
glow will increase. If you notice the illuminating effect 
within the jar, you will find it very considerably in¬ 
creased by this rarefaction of the air. Here we have in 
this electric current a constant source of heat, but the 
cooling effect of the air is diminished by the rarefaction, 

and consequently the wire becomes hotter, owing to the 
less amount of heat being extracted from it. This is the 
case with the flame of the candle, and this effect makes 
up nearly for the somewhat lower temperature that is pro¬ 
duced by the combustion of the flame, so that this question 
must also be answered in the negative. 

Now we come to a third question, namely, Is the dimi¬ 
nution of light due to admission of atmospheric oxygen 
into the interior of the flame? If atmospheric oxygen 
could gain access to the interior of the flame then it 
would undoubtedly have the effect of destroying these 
incandescent particles of carbon which are now in the 
interior of the flame, and consequently of withdrawing 
the very source upon which troths of the light depends. 
It is well known that air introduced into a gas flame 
has the effect of gradually diminishing the light. We 
have here an ordinary gas-flame giving the usual amount 
of light, and an arrangement by which we can show the 
effect of atmospheric oxygen upon the flame. Our supply 
of gas is regulated by this stop-cock. The gas passes 
along this tube and into the burner. Here we have a 
second tube inserted into the gas-tube, through which 
we can throw atmospheric air contained in this air-holder. 
Notice the remarkable effect upon the flame. We have 
got now the maximum illuminating power. Now I have 
admitted the smallest possible quantity of air. It has not 
yet reached the flame, but it will presently. You see at 
once, when the air comes into the flame, how gradually 
the size of the flame is reduced. If we had the means 
of measuring the illuminating power, we should find 
that power reduced also. We will now admit a further 
quantity of air, and you see, as soon as it reaches the 
flame, how the light is reduced. There is no doubt that 
this is the principal, if not the only cause of the diminu¬ 
tion of light in these gas and candle flames. But how 
does the oxygen gain access to the interior of the flame 
in greater quantity in rarefied air than it does in con¬ 
densed air? The cause is very easily explained. If you 
have a very rare or light gas, the particles of that gas 
are capable of moving about in all directions with very 
much greater facility than the particles of a comparatively 
dense gas. Hydrogen is very remarkable for what is 
termed its “mobility”—its power of intermingling itself 
with other gases. A jar of hydrogen left for a few 
moments with its mouth open downwards, exposed to 
the air, will lose all the hydrogen contained in it. The 
gas will rapidly pass out to the external air, even though 
the mouth of the jar be downwards, and consequently 
the gas has to go out against its own comparative light¬ 
ness, and to make its way against gravity downwards. 
So when you rarefy the air contained in this vessel, the 
particles of the air are far more mobile than when the air 
is at the ordinary pressure, and they gain access into the 
interior of the flame with far greater facility. It has been 
found that when a candle or gas flame burns in air at the 
ordinary pressure, that as much as from 60 to 70 per cent, 
of nitrogen gains admission into the interior of the flame. 
Now, if we withdraw the gases from the interior of the 
flame as far as the flame remains blue, you find oxygen 
present. It is only when you get higher into the lumi¬ 
niferous portion of the flame that there is nitrogen and 
no oxygen. The presence of oxygen in the flame deter¬ 
mines at once the combustion of the carbon particles, 
which constitute the source from which the light emanates 
under ordinary circumstances. 

I feel it necessary to apologise for having brought these 
simple experiments before you. I have done so in reliance 
upon that interest which I know those who weekly 
assemble here feel in any new scientific fact, however 
abstract and technically valueless it may appear to be. I 
do not know that any useful application can be made 
of this law regarding the reduction of illuminating power ; 
but possibly, if we find that this effect extends upwards 
to higher pressures, some such application might be made. 
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I have only yet been able to make a few experiments in 
this direction, but so far as they go, they seem to indicate 
that the same law holds good for higher pressures, and 
that at two atmospheres we should have about 24 times 
the illuminating power which we have at the ordinary 
atmospheric pressure, thus greatly increasing the amount 
of light obtainable from a given quantity of combustible 
matter. These phenomena of flame did not escape Davy 
in his laborious and beautiful researches upon flame, 
although he does not appear to have paid more than a 
passing attention to the effects of pressure upon the light 
of combustion. 

Weekly Evening Meeting, Friday, March 15, 1861. 

A Lecture on Electrical Quantity and Intensity9 
by Latimer Clark, Esq. 

(1Continued from page 3 55.) 

The instances in which the quantity present is not simply 
dependent on the tension, are those in which other electri¬ 
fied bodies are present which, by their inductive influence, 
affect the quantity present in all bodies in their vicinity 
without necessarily affecting their tension. An insulated 
cylinder was connected with the positive pole of a Daniell’s 
battery of 600 cells, its negative pole being connected with 
the earth ; so that the cylinder was in a condition to give 
off a powerful and visible current to another wire con¬ 
nected with the ground ; in this condition a positively 
electrified disc was approached to it and by its inductive 
influence was shown to render one end of the cylinder 
electrically negative so that a carrier ball applied to that 
end showed it to have a negative charge, thus presenting 
the apparent paradox of a negative electrified body giving 
off a positive current to the earth, or vice versa. One end 
was negatively electrified, and the other end positively, but 
the tension was the same everywhere. 

According to the ordinary way of regarding this class of 
phenomena, it was usual to state that the ends of the 
cylinder Acquired a state of positive or negative intensity, 
or that they had their intensity changed : it was contended 
that this gave an inaccurate idea of the real nature of 
the change, and that the approach of an electrified body, 
however near or however violently it might be excited, 
could not in the slightest degree affect the tension of a 
conducting body, which was in connection with the earth; 
the only influence it could have would be to alter the 
quantity in the second body, by driving a portion of its 
electricity downwards to the earth. It might be assumed 
as a law that the tension of the electricity in every part of 
a conducting body of moderate dimensions was the same, 
notwithstanding the vicinity of other electrified bodies. 
If a positively electrified body were brought near an insu¬ 
lated conductor, the distribution of the electricity in the 
second body was changed, and its whole tension was raised, 
but the tension remained everywhere uniform, and was as 
high at the negative as at the positive end. 

The fall of tension in electricity was always accompanied 
by its conversion into heat ; the ignition of wire by the 
voltaic current, the intense heat of the voltaic arc, and the 
heat and light of the electric discharge and of the spark, 
were all cases of the evolution of heat consequent on the 
fall of tension, and the quantity of heat evolved was 
apparently directly proportionate to the fall of tension 
within a given space and to the quantity of electricity 
passing. 

In the case of electric telegraph conductors and submarine 
cables, it was shown, from a carefully-conducted and 
extensive series of experiments, that the tension falls with 
the most perfect regularity from the positive pole of the 
battery to the end in connection with the earth, in accordance 
with the law of Ohm ; and since the quantity of electricity 
held under induction varies in the same’ratio as the tension 

the distribution of the charge in a cable follows precisely 
the same law. It results from this, that if a cable with a 
current flowing through it, be divided into any number of 
equal sections, and the quantity in the section connected 
with the earth be taken as unity, the quantities in all the 
other parts, whatever their number, wrill be in the ratio 
1, 3> 5> 7> 9> &c. So that if a cable be divided into 
two halves, the quantities will be in the ratio of one to 
three. 

The Speaker stated that he had ascertained that, in the 
voltaic battery, the presence of two metals was not an 
essential condition—the negative metal was not necessary 
for the formation of the electric current, but only for its 
after detection and exhibition. A simple mass of copper, 
iron, zinc, or any oxidisable metal, when laid on the moist 
earth, formed a complete battery in itself, giving positive 
electricity to the earth, and quickly assuming a negative 
tension, which it would communicate to any other body 
resting on it or in contact with it, as for instance, a length 
of submarine cable. If a cable thus charged were after¬ 
wards removed and applied to any more electro-negative 
metal, such as platinum, or to carbon, the charge would 
return to the earth ; and it was found by measurement 
that the charge thus acquired by a cable was exactly the 
same as if the two metals had been employed simultane¬ 
ously in the ordinary form of a galvanic couple. If the 
mass of zinc were permanently connected with the non- 
oxidisable or less oxidisable metal, and thus with the earth 
the tension, being constantly destroyed and as constantly 
renewed, would form a constant current, becoming in fact 
a voltaic couple. If the connection with the earth, instead 
of being made through another metal, were made through 
any inert conducting substance or liquid, the same constant 
current would be produced, thus forming the well-known 
case of a voltaic battery with one metal and two liquids. 

After the conclusion of the discourse, Mr. Clark stated, 
with reference to Faraday’s discovery of specific inductive 
capacity, that in the course of some investigations con¬ 
ducted in conjunction with Professor Hughes, they had 
observed that every different dielectric possessed its own 
specific law of variation of inductive capacity with respect 
to distance. With air it varied as the distance, inversely; 
but with gutta-percha it was more nearly as the square 
root; with India-rubber and white wax it was intermediate 
between the two ratios, and the law of variation was 
different with every substance tried. From which it would 
result that observers who deduced the specific inductive 
capacity of any material from experinents on half-inch 
plates, would arrive at very different results from others 
who operated on inch plates. 

CHEMICAL SOCIETY. 

Thursday, May 2, 1861. 

R. Warrington, Esq., in the Chair. 

T. Griffiths, Esq., was elected a Fellow. 

Mr. John Davidson read a paper “ On the Action of 
Dibromide of Ethylene on Pyridine.” A mixture of the 
two substances with about one-sixth of its volume of 
alcohol was heated in sealed tubes to ioo°C., whereby a 
silky crystalline mass was obtained. Representing pyridine 
by the formula (•G5H6)///N, this new product wrould 
be the dibromide of ethylen-dipyridyl-diammonium, 
(•G-2H4)//(G-5H5)2///NoBr2 corresponding to one of the prin¬ 
cipal products of the action of dibromide of ethylene on 
triethylamine, namely, the dibromide of ethylene, hexethyl, 
diamonium (-42H4)"(-G2H5)'6N2Br2. By acting on the new 
dibromide with chloride of silver, the corresponding 
chloride wras obtained, which formed with dichloride of 
platinum, the double salt (■G2H4)//(-6-5H5)2///N2Cl22PtCl2 . 
By treating the dibromide with freshly precipitated oxide 
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of silver, the corresponding dihydrate was obtained as a 
colourless powerfully alkaline but unstable liquid. 

Professor Bloxam read a paper “ On the Amounts of 
Water Expelled from the Hydriotes of Potash, Soda, and 
Baryta, by Boracic and Silicic Acids.” The Author referred 
to his former experiments, which showed that one atom of 
boracic acid B03 at a bright red heat expelled one atom 
of carbonic acid C02 from carbonate of potash, two atoms 
from carbonate of soda, two and a-half atoms from the 
carbonates of lithia and baryta, and three atoms from 
carbonate of strontia. Hence, he inferred that boracic 
acid was tribasic, but that in some cases it was unable to 
satisfy its saturating capacity, on account of the affinity of 
some of the bases for C02. The affinity of these bases for 
HO, being less than those for C02, he thought that by 
employing hydrates instead of carbonates he might be 
able to obtain tribasic salts with them also. The Author 
described minutely the precautions he had taken to insure 
accurate results, and to overcome the difficulty arising in 
the case of hydrate of potash from an absorption of oxygen. 
The boracic acid and hydrates of potash and soda were 
heated in a silver tray contained in a glass tube through 
which a current of pure air was passed. The boracic acid 
and hydrate of baryta were fused together in a silver 
crucible. It was found that one atom of boracic acid ex¬ 
pelled two atoms of water HO from hydrate of potash, and 
three atoms from the hydrates of soda and baryta. The 
Author argued that inasmuch as the water of hydrate of 
baryta was more easily expelled than that of hydrate of 
soda, and inasmuch as boracic acid drove out no more 
water from the former than from the latter, it followed that 
its maximum capacity of saturation was satisfied by the 
three atoms of base with which it united in each instance. 
He observed that the formulae of boracic ether 3Et0.B03, 
and octahedralboraxNaO. 2H0.B03 + 3 HO.BOswere dis¬ 
tinctly tribasic. Similar experiments were made with silicic 
acid, from which it appeared that one atom of Si02 drove out 

atoms HO from hydrate of potash, and 2 atoms from 
the hydrates of soda and baryta respectively. Hence, the 
Author inferred that the capacity for saturation of silicic 
acid was satisfied by 2 atoms of base, and gave a list of 
well defined bibasic silicates in illustration. He also re¬ 
ferred to the analogies of boracic and silicic acid, and ob¬ 
served that -j atom of boracic acid might be considered 
the representative of ^ atom of silicic, whereby the 
weightsof comparable quantities of boron and silicon would 
be to one another as 3’6 to 7, or as 1 to 2. 

Col. Yorke was glad to find that Mr. Ploxam’s experi¬ 
ments supported the conclusion at which he had formerly 
arrived, and which had also been advocated by Dr. Odling, 
as to the bioxygen formula for silica. Despite Schroeder’s 
late experiments, he could find no reason to look upon 
silica as a teroxide. 

Dr. Odling said that according to his experiments 1 
atom of boracic acid, B03, drove out 3 atoms of C02 from 
carbonate of lithia, and considered that Mr. Bloxam had 
under-estimated the amount expelled, by a miscalculation 
of his results. He thought that boron and silicon did not 
belong to the same gronp of elements, but rather that 
they occupied somewhat comparable positions in different 
groups, and that as sulphur was related to tellurium, 
phosphorus to bismuth, and silicon to tin, so was boron 
related to aluminum. Representing 27 parts of aluminum 
by the symbol All, we had the following comparable 
bodies:— 

H3A110GAlumina gelatinous. 
H All 04 Diaspore. 
Mg All 04 Spinelle. 

H3 B06 Boracic acid cryst. 
HB04 Do. dried at ioo° C. 
Mg BO^Boracite. 

Boracite was isomorphous with spinelle, and 
to replace All 03 in several siliceous minerals. He con¬ 
sidered that the two principal classes of borates were the 
monobasic, analogous to the metaphosphates, and the 
tribasic, analogous to the orthophosphates, but that inter¬ 

B03 seemed 

mediate salts also existed. He preferred to double the 
atomic weight of silica, and consequently to represent the 
most highly metallised silicates as tetrabasic. 

Professor Crace Calvert read a paper “ On the 
Graphite of Cast Iron.” He showed that, when cast iron 
was slowly acted upon by dilute acids, and preferably by 
acetic acid, a black plumbago-like mass was left, so soft as 
to be cut with a knife, having a sp. gr. 2*5, and a constant 
composition. It contained about 80 per cent, iron, 11 per 
cent, carbon, 2% per cent, nitrogen, and 6 per cent, silicon. 
He adverted to the presence of nitrogen in cast iron, and 
thence inferred that mere nitrogen could not be the diffe¬ 
rentiating agent between iron and steel. 

Mr. De la Rue and Mr. Warington referred to the 
similar change of iron into a soft black substance which 
took place in an iron grating habitually exposed to the 
action of sour beer-dregs in a London Brewery. The 
grating became so soft that it eventually gave way by the 
mere weight of an empty cask. 

The Author of the paper and Messrs. Riley and Malone 
then took part in a short discussion on the relation of 
nitrogen to acierification. 

CORRESPONDENCE. 

The Sale of Poisons. 

To the Editor of the Chemical News. 

Sir,—The discussion on the prevention of poisoning, 
caused by accident or otherwise, seems at length to have 
ended without any practical benefit having been derived 
from it. 

It has been said of railway accidents, that no adequate 
means will be taken to prevent their recurrence until a 
Bishop has been sacrificed; the same may be perhaps, but 
too truly, said of poisoning, that until a Right Hon. Lord 
or a Right Rev. Prelate has, by ignorance or negligence, 
accident or design, come to an untimely end, we may look 
in vain for legislative aid or public interference. 

Our own efforts with regard to this important subject 
are spasmodic in the extreme, chiefly confined to picking 
to pieces each successive measure as it comes before our 
Legislature, showing in the most glaring manner its im- 
practibilities and unreasonable clauses, bringing all our 
opposition to bear upon it, and ultimately crushing it; and 
then quietly return to our usual avocations, and gloat over 
our “ success." 

Is it not, then, a wonder that with such a perfect know¬ 
ledge of what we do not want, and what will not be for 
the benefit of her Majesty’s loving subjects; and with an 
almost unanimous knowledge of what we do want, and 
what will be for the public benefit, viz., the causing of all 
future chemists to pass an examination testing their ability 
and competency, and giving them the exclusive right of 
vending Poisons, that we do not more strenuously 
endeavour to obtain it ? 

These are the only legal restrictions necessary to prevent 
the recurrence of three- fourths, at least, of the accidents 
that have occurred, and it would be a guarantee to the 
public that entering a chemist’s shop, that “ the right man" 
would be found in “ the right place." Of course I mean in 
the same way that we are certain that every F.R.C.P. or 
M.R.C.S. is perfectly competent,—the former to give 
advice regarding bodily ailments, the latter acquainted 
with the anatomy of our frame, and able to repair a broken 
limb or set right a dislocated joint. 

To the objection that this would be a work of time, and 
that it would be no guarantee that those who are at pre¬ 
sent in business are competent to fulfil the duties required 
of them, I can only reply that all similar changes have 
been open to the same objection, and that change for the 
better is always a work of time. 
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The sale of poisons may be safely left in the hands of 
the educated chemist, no legal restriction is necessary with 
regard to the vending of this or that, for every chemist 
knows but too well that a summons before a coroner’s 
inquest and a verdict censuring his conduct, is a certain 
forerunner to a presentation in all due form to the Com¬ 
missioner of the nearest Court of Bankruptcy, and that he 
may as well put the shutters up at once. Enter any re¬ 
spectable chemist’s shop, ask for two ounces of laudanum, 
and the intelligent proprietor or his assistant will, in all 
probability, ask you what it is required for, enquire 
regarding your knowledge of its properties, dose, &c., and. 
unless the answers are perfectly satisfactory, he will, with 
the greatest politeness, decline to serve you, and the 
“ word in season” has often, to my knowledge, proved of 
benefit. In a neighbouring town, a poor woman, a few 
months since, asked for two-pennyworth of oil of vitriol, 
and brought a cup to take it in : she was asked what 
purpose she required it for, and the answer was “ her old 
man was very bad, he had a cough upon him for a long 
time, and she was told a teaspoonful in water was a very 
good thing for him,”—of course, she wanted elixir vitriol, 
which was given, and the proper dose told her ; here, in 
all probability, a life was saved, yet the Humane Society 
presented no medal; I do not think he was even thanked ; 
and he finds, as nearly all junior members of our fraternity 
find, quite enough to do to keep the wolf from the door. 
Innumerable instances of a similar nature may be given, 
but they are every-day occurrences, as every member of the 
profession knows. 

But the man or woman who contemplates suicide by 
means of poison, does not procure it from a place ques¬ 
tions are likely to be asked with regard to the purpose it 
is required for ; they know full well that laudanum or 
oxalic acid* and kindred substances, may be obtained from 
almost any huckster’s (whose knowledge does not even 
extend to the external difference of oxalic acid and Epsom 
salts, or the varied appearance of tincture of opium and 
tincture of rhubarb, and whose acquaintance with their 
properties is even less than that of their appearance), and 
that he will not be inquisitive, or even trouble himself 
with labelling the desired article. How often our efforts 
to prevent suicide are frustrated, the newspapers occasion¬ 
ally tell us ; but in the great majority of cases there is an 
impossibility, from the absence of labels, to find out the 
vendor. Of course the nearest chemist gets the benefit of 
the blame : and I do think that, having to bear the blame, 
he has a right to claim the exclusive sale of the poison. 

It would be, I believe, a fallacy to suppose that in a 
fallible world we can ever attain infallibility, and that as 
long as there are poisons people will be poisoned, in the 
same manner that as long as there are razors they will be 
used for other purposes beside the legitimate one of 
shaving ; but we may reduce them to the minimum, and 
all suggestions aiming, or tending to attain that desired 
object, will ever be received and adopted by the majority 
of chemists. 

The bottle invented by Messrs. Savory and Moore, or 
some practical modification, will prove, when better known, 
of great service. Labels are a great preventive of error, 
but labels do not fulfil every requirement, as all chemists 
know ; two bottles were sent out, the one containing 
hartshorn and oil, the other a mixture, both properly 
labelled, but of the same size and shape, the hartshorn 
and oil was given instead of the mixture, the latter being 
of the same colour and composed of confection of almond, 
much the same in appearance as the former. In the South 
of England, a gentleman living in the country, and in the 
habit of keeping a few simple remedies by him, ordered 
his servant to take out an aperient draught from the 
medicine chest; but here again the laudanum was kept in 
a two-ounce vial, and the black draughts in bottles of the 
same size and form, and being very similar in appearance, 
laudanum was, through the carelessness of the man, given I 

instead of the draught, although the bottles were properly 
labelled, and the laudanum marked “Poison.” The 
accident being immediately discovered, and proper 
remedies applied, both cases fortunately recovered. 

I could give instances ad infinitum,, but will conclude 
with one more for the benefit of those who consider the 
label a certain preventive of error. 

In the suburbs of a neighbouring and one of the largest 
manufacturing towns there lives a retired minister of one 
of the numerous Dissenting denominations, who had an 
only son, who promised to be the solace and support of 
his aged parents, holding a responsible position in a large 
metropolitan warehouse. But over-work, bodily and 
mental combined, with a naturally weak constitution, so 
much enfeebled him that during the winter of 1859 he was 
obliged to go home, hoping the rest and purer air of his 
birthplace would be the means of re-establishing his health. 
But the work was done ; that arch fiend Consumption had 
struck vitality to its very core. Medical aid was of no 
avail, except by the help of sedatives to palliate the dis¬ 
tressing sufferings. The old man had taken upon himself 
the duty of administering the medicine at the proper time, 
and kept the bottles containing the physic on a shelf in an 
occupied room. Unthinkingly a bottle of bug poison was 
placed among them by the servant, unknown to the old 
man, and, like all men arrived at his age, his perceptive 
faculties were blunted, and so in the dark he poured out a 
wineglassful of the bug poison, and gave it to his son. 
The mistake was soon discovered from the odour, naphtha 
being mixed with the solution of bichloride of mercury, 
so as to render the taking by accident almost impossible. 
But the fatal work was done. A constitution weakened 
by disease was unable to bear the shock, and so he died. 
A pitiable sight it was to see and hear that old man tell 
his sad, unvarnished tale before the coroner and his jury, 
his white hair bleached by the sun of seventy summers, 
and big tears rolling down his furrowed cheeks ; his useless 
but bitter regrets that any act of his should have hastened, 
if but for an hour, his son “ where all have gone, and all 
must go.” A verdict in accordance with the evidence was 
given. The bottle was properly labelled “ Poison.” But 
I do not think this accident would have occurred if the 
contents had been placed in a bottle similar in principle to 
Savory and Moore’s. 

I am well aware that what I have written has been 
frequently said before much more ably and more forcibly ; 
but, with the immortal Locke, I think “ the pictures drawn 
in our minds are laid in fading colours, and, if not some¬ 
times refreshed, vanish and disappear.” This is strikingly 
illustrated with regard to the important subject of 
poisoning. Hoping you will accept this as my apology 
for troubling you,—I am, &c. 

Wm. Bennington. 
30, Oxford-street, Liverpool. 

Magenta Dye. 

To the Editor of the Chemical News. 

Sir,—Having, till now, overlooked “ Magenta’s ” reply 
of the 18th May, and as that communication has not 
altered the opinions I expressed in my last, perhaps 
“ Magenta ” would have no objection to make his discovery 
advantageous to himself, by forwarding me a sample, wTith 
quotations, for a quantity, or I should have pleasure in 
affording “Magenta” every facility for trying it on 
Coburgs and Orleans on a large scale, and, if found 
a bond fide and practicable article, I need not say the 
advantage will be great, and no one would have greater 
pleasure to bear testimony to the fact than—Yours, &c. 

James Sharp, 
Botterill’s Pyeworks, Leeds, 
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Chemical Notices from Foreign Sources. 

I. TECHNICAL CHEMISTRY. 

Aicli’s Metal.—An alloy of iron, copper, and zinc, 
possessing extraordinary strength is described under 
this name (Mittheilungen d. Gerioerbver f. d. Konigr. 
Hanover : 1861, s. 59), the inventor being an Austrian 
marine officer. The specific gravity of the compound is 
said to be 8*40, but the proportions of the metals are not 
given. The colour of the metal is darker than brass. It 
can be worked more easily than iron, and almost as easily 
as copper. Its ductility is extraordinary, but its most 
valuable quality is its strength. Tested at the Yienna 
Arsenal, it was found, when cast, to be nearly as strong 
as Armstrong gun iron, but by hammering and rolling, its 
strength was almost doubled. Made into a tube and 
tested with gunpowder, it was found to have twice the 
strength of wrought iron, and five times that of bronze 
gun-metal. 

Ntmo-mctai is another alloy somewhat resembling 
the foregoing, which it is proposed to use for ships-bolts 
(it not being acted on by sea-water) engraver’s plates, 
bells, vacuum pans, &c. The composition of this alloy is 
not given. Both this and the foregoing may deserve the 
attention of English metallurgists. 

Manufacture of Ultramarine.—C. Furstenau gives 
(Dingier’s Polytech. Journal, Ed. clix. s. 63) the following 
as a good method of making a dark ultramarine. He 
takes of 

>> 
>> 
>» 
9 9 

Lightly-burnt kaolin . . 100 parts 
Calcined soda ..... 90 
Refined roll sulphur . . . 100 
Rosin. 6 
Dry pinewood charcoal . . 4 

All these with the exception of the rosin are ground very 
fine. The rosin is then added in pieces the size of nuts, 
and the whole is ground together for four hours. The 
resulting grey powder is then placed in a clay oven and 
heated quickly to the melting point of an alloy of equal 
parts of gold and silver. After having been exposed to 
this heat for five or six hours, the oven is allowed to cool. 
After a couple of days the bluish-green mass is removed 
and ground fine in a mill. It is then roasted again in a 
cast-iron retort, where it assumes the blue colour. It is 
then finely levigated and dried for sale. The amount of 
product obtained from the jiroportions given is 122 of 
ultramarine. 

II. ORGANIC CHEMISTRY. 

Myronate ©f 5*©ta»!i.—Prof. Ludwig and W. Lange 
extracted this salt from black mustard, by the following 
modification of Bussy’s process. (Archiv. d. Pharm. 
ii, Beihe. Bd, civ. s. 20.) They first extracted the fresh 
powdered mustard twice with hot alcohol, then treated 
the powder several times with cold water, evaporated the 
watery solution on a water bath, extracted the residue 
with hot dilute spirit of wine, and concentrated the 
filtered extract. From this the myronate of potash 
crystallizes out on standing. 500 grammes of mustard 
yielded one gramme of the salt, the analysis of which gave 
the formula KO C20 H19 NS4 018, and appeared to be 
constituted as follows: — KO S3 04 acid sulphite of 
potash + C6 H5 + Cy S2; mustard oil, + C12 H14 014 
sugar; or KO S4 04 H2 03 + C6 H5 Cy cyanide of 
allyle + C12 H12 012 sugar. 

Myronate of potash boiled with dilute sulphuric acid, 
the acid being afterwards separated by lime, did not 
ferment on the addition of yeast. Trommer’s test showed, 
however, the presence of sugar in the solution. "When 
boiled with potash the solution of the myronate turns 
yellow, evolves ammonia, and, on the addition of hydro¬ 
chloric acid, sulphuretted hydrogen. Bendered alkaline 
again, the solution reduces oxide of copper. Caustic 

ammonia decomposes myronate of potash, forming a 
sulphate. Cold baryta water does not act on the myronate, 
but on boiling the mixture it becomes cloudy, and when 
hydrochloric acid is added, evolves sulphuretted hydrogen 
and carbonic acid, sulphate of baryta remaining undis¬ 
solved. Some of the other reactions of myronate of 
potash are interesting. For instance, nitrate of silver at 
first produces no change, but after some minutes the 
mixture becomes cloudy, and in time a white precipitate 
falls. On boiling this precipitate dissolves, and sulphide 
of silver soon separates, a strong smell of the volatile oil 
of mustard being evolved showing the development of this 
body from myronate of potash, without the intervention 
of myrosine. Myronate of potash is easily soluble in 
water; the clear solution mixed with a colourless solution 
of myrosine soon becomes cloudy from the separation of 
sulphur, the smell of the volatile mustard oil being 
developed. 

Composition of Fus.—Giesecke gives (Ann. d. 
Chem. und Pharm., Bd. cxvii. s. no) a very complete 
analysis of what may be called healthy pus. It was thick, 
pale yellow, faintly alkaline, had the sp. gr. 1022, and no 
smell. The composition was as follows :— 

Water . . 88*76 

Solid matters 11*24 
organic matter 
inorganic . . 

10*12 

1*12 

100*00 

The solid matter was composed of 
4*38 albumen dissolved in pus serum 
4*65 pus globules, mucus, with a little leucin and glutin 
1*09 cholesterin, with some other neutral fat 
0*59 chloride of sodium 

, ( soda (from albuminate of soda), a little "phosphate 
0 | of soda, and a very little sulphate of potash 
0*21 phosphate of magnesia, lime, and oxide of iron. 

11*24 

MISCELLANEOUS. 

Chemical Society.—The next meeting of this 
Society will take place on Thursday next, June 20, when 
a discourse will be delivered “ On the Application of 
the Induction Coil to Steinheil’s Apparatus for Spectrum 
Analysis,” by II. E. Boscoe, Ph.D. 

ANSWERS TO CORRESPONDENTS. 

Q. S. T.—A notice was given in our first volume of a patent for 
obtaining a very pure salt of potash in quantity from Suint. 

J. S.—They will be concluded if possible in the present volume. 
P. T. de Tomas.—Consult an elementary work on decimals. 2,1*4 is 

a greater number than 21*15. The degree of temperature at which 
platinum melts is not known: it has been estimated at different times 
at from 3000° Fahr. to any temperature you like. 

S.—In a week or two. 
I). Thomas.—We can suggest no plan better than advertising your 

instruments for sale in our columns. 

J. S. Pearson.—They all ultimately find their way to the sea. It 
will be some years, however, before all the fishes are poisoned, they 
will last our time. 

Ammonia.—1. Liq. Vol. C. C. is generally made by diluting liq. 
ammonias with distilled water. 2. We have had no experience in the 
preparation of spt. ammon. arom. with nutmeg, so cannot say whether 
it would colour as much as cloves. 

The Solar Eclipse.—The following letter from a Correspondent may 
amuse if it does not instruct our readers :—“ I hasten to offer a theory 
suggested by Professor Faraday’s beautiful discourse on the Eclipse of 
July, i860. (Chemical News, June 1.) The prominence 28,000 miles in 
length and 74,000 miles above the sun was a planet which struck the 
embossed surface of the sun and rebounded to that height, where it 
is now dissolving for the supply of the chromagenous ether, which is 
the sun’s great atmosphere, enabling him to speed on in his meteor 
course, as our own atmosphere enables sound to move.”—“ Kofos.” 
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(Continued from page 359.) 

In order to test the correctness of our estimate of the 
expansion of the stone upon which some part of the 
apparatus was placed, we deemed it advisable to submit 
a specimen of the same stone to direct experiment, and, 
finding that its expansion exceeded that of several of 
the metals and alloys, we were induced to make further 
experiments in the same direction, and found that several 
minerals had a much greater amount of expansion than 
had been generally supposed. We are induced, there¬ 
fore, to give here the results we have arrived at. 

Chalk. 
io° ==220 90° = 251 io° = 2i9 90°= 251 io° = 218-5 
90°= 251 io°=2i9 90° = 251 ii>° = 218-5 90° = 24.9*5 

31 32 32 32-5 31-0 
Mean for 8o° = 31*7 
Mean for ioo° = 39-6 — 20° correction = 19-6 

Lithographic Stone. 
92° = 350 12° — 298 92° = 351 
12° = 298 92° = 351 12° = 300 

These results present two points of interest,—first, 
the influence which the molecular condition of a substance 
seems to exert upon its ratio of expansion; thus, between 
chalk and lithographic stone, on the one hand, and 
marble on the other, there is a difference of from 100 to 
350 per cent. 

The increase of expansion of the various carbonates of 
lime appears to correspond with their increased crys¬ 
talline condition, 

A further instance of this influence we have found in 
the sulphate of lime. 

Plaster of Paris. 

= 2CO 99° = 2CO 99° = 200 99° = 
= 102 160 = IO7 160 = io5 160 = 

98 93 95 
Mean for 83° = 95*5 
Mean for ioo° = 115-0- -20° correction = 95- 

Lenticular Gypsum. 

99° = 35° 99° = 35° 160 = = 240 
160 = 235 16° = 240 99° = = 348 

JI5 I TO 108 

99° = 348 99° = 35° M
 

a
\ 0
 

II = 247 
160 = 245 i6Q = 247 99 = = 35° 

103 103 103 
Mean for 83° — 107 
Mean for ioo° = 128-9- 1 K>

 
O

 O
 

correction = 108, 

52 53 51 
Mean for 8o° = 52 
Mean for ioo° = 65 —correction 200 = 45. 

Building Stone (Millstone Grit). 
9I°=20O 9I°=2I2 9I° = 2I2 II°== 149 9I°=2II,5 

ii°=i35 ii°= 149 n° = 149 9i° = 2ii*5 ii°= 148-5 

65 63 63 64*5 63 
Mean for 8op = 63-2 
Mean for iooQ = 79-0 — 20° correction = 59*0. 

Stalactite. 
— 200 990 = 200 160 = 128 990 = 200 
= 126 160 = 128 990 = 200 16° = 127 

74 72 72 73 
Mean for 83° = 7775 (?) 73’° 
Mean for ioo° = 87-6—200 correction = = 67-6. 

Marble (Statuary). 

91—300 91 = 3°° 9i° = 3°9 
II° = 225 n° = 227 ii° = 237 

75 73 72 

9l° — 3T5 M W ) 
O II b* ii° = 244 

11°= 243 »-« c II w
 

1 
^

 

91° = 3i7 

72 74 73 

Mean for 8o° = 73-1 
Mean for ioo° = 91-3 —20° correction — 71*3. 

This influence seems to be general; for, besides the 
above series, we have drawn attention to it in the body 
of this paper in reference to the experiments made upon 
iron, steel, zinc, and the alloys generally. 

The second point of interest to which we would draw 
attention is the high ratio of expansion which these salts 
of lime possess; for marble and gypsum considerably 
exceed the expansion of cast iron, steel, antimony and 
platinum. 

We also obtained these unexpected results in the case 
of rock crystal:— 

Pock Crystal. 

990 = 250 99° = 250 12° = 163 
i2°= 158 12° = 163 99° = 250 

92 87 87 

990 = 250 12° = 163 99° = 251 
12° = 164 99° = 25° 12° = 163 

86 87 88 
Mean for 87° == 88-o 
Mean for iooQ = 101-2 — correction 200 = 81-2. 

We think it right, before concluding this paper, to 
give the ratio of expansion of slate and glass, as they 
have been referred to as being employed by us in deter¬ 
mining the amount of correction required to be applied 
to our mode of conducting the foregoing experiments. 
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English Tube of Flint Glass (Double Silicate of Potash 
and Lead). " 

920 = 264 12 = 200 

920 = 264 

64 

12° = I95 

92° = 258 

12° = I98 

66 

920 = 258 

12° = I94 

64 

12° = I98 

92° = 261 

63 
12° = I94 
92° = 256 

62 

92° = 26l 
12° = 195 

66 

920 = 256 

12° = I92 

. 64 63 
Mean for So9 = 64 
Mean for ioo° = 8o° 200 correction = 60. 

French Tubing Glass (Double Silicate of Soda and 
Lime). 

11° = 250 910 = 3IZ 9i° = 311 IE = 

OC 

91° = 312 ii° == 248 ii° = 248 91° = 3H 

62 64 63 63 

91° = 311 ii° = = 247 V£5
 

H<
 

> 
O

 

= 309 
ii° = 247 91* = = 3°9 IE — 241 

64 62 62 

Mean for 8o° — 62*8 
Mean for ioo° = 78• 5—20° correction = 58*5. 

Name. 
Old Notation. New Notation. 

Combining 
Number. 

Symbol. 
Combining 
Number. 

Symbol. 

Hydrogen . . I H 1 H 
Oxygen . . 8 0 16 0 

Sulphur . . 16 S 32 s 
Selenium . . 39*5 Se 79 •Se 
Tellurium . . 64*2 Te 128*4 Te 
Carbon . . . 6 C 12 -e- 

Gerliardt assumes that equal volumes of the elementary 
gases and vapours, when compared, under similar con- 
ditions of temperature and pressure, contain the same 
number of atoms. If this hypothesis, which cannot be 
proved directly, be true, it is obvious that the relative 
weights of the atoms must be represented by the specific 
gravities of the elementary gases and vapours. In the 
following Table the specific gravities of elementary gases 
and vapours which have been experimentally determined 
are compared with the atomic weights according to the 
old and new systems, and, in order to facilitate this 
comparison, the specific gravities are referred to hydrogen 
as unity, instead of, as is usually done, to atmospheric 
air. 

Slate. 
0 p 0 Q 0 

90 = 200 9°*5 = 195 90-5= 192 91 = 200 11 = 138 

10= 139 10*5 =136 io*5 = 135 11 = 138 91 = 198 

61 59 57 62 60 

Mean for Sop = 59'8 
Mean for ioo° = 74*7 — 200 correction = 54-7- 

Gerliardt's Equivalents and Notation. 

About twelve years ago a distinguished French chemist, 
Charles Gerliardt,5 proposed a system of chemical nota¬ 
tion differing from that which is in general use. This 
system, which received at first but little favour, has 
gradually gained the adhesion of mauy distinguished 
scientific men, and is now a subject of general discussion 
among chemists. What the result of the discussion will 
be is scarcely to be doubted; but it would have been 
premature to adopt this system in an elementary exposi¬ 
tion of chemistry like the one given in this Manual. 
Nevertheless, the new system has already acquired such 
importance that a short outline of Gerhardt’s notation, 
and of some of the most important results which flow 
from it, will become necessary in this Appendix, the 
perusal of which is recommended to the reader after he 
has studied the text of the Manual. 

In the new system, as in the old one, the combining 
numbers are referred to that of hydrogen as unity. The 
new numbers coincide with those adopted in this Manual, 
except in the cases of oxygen, sulphur, selenium, tellu¬ 
rium, and carbon. The equivalents of these few elements 
are doubled, and the symbols representing these double 
quantities are barred thus,—-0, ■&, &e. 

The new numbers are chiefly founded on the considera¬ 
tion of the proportion in which t£ie gaseous and gasifiable 
elements combine by volume. 

1 Extracted by permission from “Fownes’ Manual of ^Chemistry,” 
Eighth. E dition. 

2 “Introduction a l’dtude de la Chimie par le Systbme Unitake.’ 
Par M. Charles Gerhardt. 1848. 

Name of Element. 
Old 

Equivalent. 
New 

Equivalent. 

Specific gravity 
referred to Hydrogen 

as unity. 

Hydrogen . . 1 1 1 

Oxygen. . . 8 16 15*936 

Sulphur 16 32 3I‘7°5 
Chlorine 35‘5 35*5 34-940 

Bromine 80 80 79-806 

Iodine . 127 127 125-607 

Nitrogen . . 14 14 13-969 

Phosphorus . 3i 31 63-711 

Arsenic. 75 75 152-792 

Mercury . . 100 IOO IO°* 555 

This Table shows that the specific gravities of the 
elementary gases and vapours referred to hydrogen as 
unity represent the atomic weight of these elements. 
Exceptions, however, are observed in the cases of 
phosphorus and arsenic, the specific gravities of which 
are double the atomic weights. 

The atomic weights of the gaseous or gasifiable 
elements, when expressed by the new numbers, yield, 
with the sole exception of phosphorus and arsenic,3 equal 
volumes of gas or vapour; and if we take the volume 
occupied by the atomic weight of hydrogen as unity, we 
may say that the atomic weights of the elements form 
1 vol. of gas or vapour, It is supposed that the atomic 
weights of the other elements, could these elements be 
conveniently volatilised, would likewise form 1 vol. of 
vapour. 

s There is still some hope that a more elaborate examination of the 
specific gravities of phosphorus and arsenic may remove this anomaly. 
This hope is based upon the following considerations :—Earlier expe¬ 
riments had given the specific gravity of sulphur vapour — gS'i, the 
specific gravity of hydrogen =. 1 ; when the equivalent volume of this 
element became g^3 = o'i6 (or about &) or 9^43 = 043 (about 1), 
according as the old or new equivalent of sulphur be adopted. More 
recently M. Deville has determined the density of the vapour of sulphur 
at higher temperatures (at the boiling-points of cadmium and zinc), 
when a specific gravity was found yielding the equivalent volume 
iTTUmX ~ J'°°91> or very little more than 1. Deville has also 
recently again determined the specific gravities of phosphorus and 
arsenic, and his observations confirm the numbers given in the text. 
Nevertheless, on further experiment at still higher temperatures, the 
anomalies at present observed in the case of phosphorus and arsenic 
may likewise disappear. 
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Compounds expressed by the new numbers exhibit a 
similar constancy of relation between atomic weight and 
specific gravity, and a similar uniformity in their vapour- 
volumes. 

The specific gravity of a compound in the state of gas 
or vapour = f the atomic weight, or the atomic weights 
of compounds occupy 2 vols. of vapour. 

A few examples will illustrate this point:— 
i atom of hydrogen (H = i vol.) unites with i atom 

of chlorine (Cl = i vol.), i atom of bromine (Br = i 
vol.), and one atom of iodine (I = i vol.). 

Combination takes place without any condensation, 
and the resulting compounds occupy a volume equal to 
the sum of the volumes of the constituents. It is, there¬ 
fore, obvious that the atomic weight of hydrochloric 
acid, HC1, hydrobromic acid, ITBr, and hydriodic acid, 
HI, must each form 2 vols. of vapour, and that their 
specific gravities must be equal to half their atomic 
weight. 

II — 1 — 1 vol. 
Ci = 35*5 = 1 vol. 

II Cl — 36-5 — 2 vol. 

In the compound of hydrogen with oxygen and 
sulphur, 2 atoms of hydrogen (II2 = 2 vol.) unite 
respectively with 1 atom of oxygen (O- = 1 vol.) and 1 
atom of sulphur (S = 1 vol.). In water and in sul¬ 
phuretted hydrogen the sum of the volumes of the con¬ 
stituents is 3, but the combination takes place with 
condensation, the bulk of the constituents (2 vol. of 
hydrogen and 1 vol. of oxygen = 3 vol.) being reduced 
to f (2 vol.) of water-vapour, or of sulphuretted hydrogen, 
Here again the atom of water H20 or of sulphuretted 
hydrogen, H2&, yields 2 vols. of gas. The specific 
gravities of these compounds in the state of vapour are 
equal to half their atomic vreights. 

II2 = 2 = 2 vol. 
Q- — 16 — 1 vol. 

II2 O = 18 — 2 vol. 

In the compound of hydrogen with nitrogen, in 
ammonia, lastly, 3 atoms of hydrogen (H3 = 3 vol.) are 
united with 1 atom of nitrogen (N = 1 vol.). In this 
case the sum of the volumes of the constituents is 4, but 
the combination likewise takes place with condensation, 
the bulk of the constituents (3 vol. of hydrogen and 1 
vol. of nitrogen = 4 vol.) being reduced to (2 vol. of 
ammonia.) 

H3 =3 — 3 vol. 
N = 14 = 1 vol. 

H3 N = 17 = 2 vol. 

Thus, we find that, represented in the new system, the 
atoms of three classes of compounds, as differently con¬ 
stituted as those represented by hydrochloric acid, W'ater, 
and ammonia all yield 2 vols. of gas or vapour, the 
specific gravities of these compounds being, consequently, 
equal to one-half their atomic weights. 

(To be continued.) 

On Passive Steel, by M. Saint-Edme. 

Continuing my researches on the passivity of iron, I 
found that there exists a difference between the affinity 
of steel and that of iron for the passive state. I have 
the honour to present to the Academy the results which 
led me to this conclusion :— 

1. If a steel rod is plunged into ordinary nitric acid 
(36° Baume, density 1*34), a rapid and tumultuous 
boiling takes place round the metal, showing, in the first 
instance, a very marked action of the acid, but in a very 
short time—generally less than twenty seconds—the 
disengagement of gas suddenly ceases and the steel 
becomes passive. If a rod of iron is placed under the 
same conditions the action is continuous. This pheno¬ 
menon takes place with all steels, whether English, 
German, cast, forged, &c,, and the reaction is so decided 
that it may be considered as a distinctive and unequivocal 
characteristic of steel. 

2. It is a w'ell -known fact that iron wire rendered 
passive resumes its active condition if made to communi¬ 
cate with a piece of active wire, if both are plunged into 
the same nitric acid. Several years ago M. Schoenbein 
noticed that iron wire made passive by immersion in 
fuming nitric acid had the property of rendering an active 
piece passive by contact. He could not then account for 
this variation in the stability of the chemical indifference 
of iron. The following experiment clears up that which 
then seemed so puzzling:—Place a rod of steel in 
ordinary nitric acid, leaving a part above the liquid ; the 
metal becomes passive, as before described ; place beside 
it a rod of iron, which undergoes a continuous action ; 
then, as soon as the two rods are put in communication, 
by joining the portions above the liquid, or by uniting 
them in the acid itself, the iron instantaneously becomes 
passive. Passive steel, then, like platinum, renders iron 
instantaneously passive. 

3. Steel preserves its passiveness under conditions 
which wrould entirely destroy that of iron. Iron 
loses its passiveness when the temperature of the 
acid reaches 400 C., while a rod of passive steel may 
remain any length of time in boiling nitric acid without 
losing its passivity. This experiment has been several 
times repeated, and is found to be necessary to make the 
steel passive by contact with cold nitric acid, and then 
to plunge it in the boiling acid. 

4. Iron cannot remain passive in nitric acid containing 
a certain proportion of hypo-nitric acid. If a galvanic 
couple is prepared, of which the positive electrode is a 
rod of passive iron plunged in nitric acid (density 1*34), 
in about lialf-an-hour after the circuit is completed the 
attack on the iron is determined. Under the same 
circumstances, steel remains passive a longer time, but 
once a certain point is rapidly reached, it again becomes 
active. 

The passive state is usually explained by the formation 
of a layer of non-salifiable oxide, which forms electro- 
chemically on the surface of the metal. It must, then, 
be admitted that iron, in the state of steel, acquires a 
greater affinity for nascent oxygen, and that the stratum 
of non-salifiable oxide w'hich is instantaneously produced 
on the surface is more adherent, more impermeable to 
acids, than simple iron. It appears, then, necessary to 
make a distinction between passive steel and passive iron. 
— Comptes-JRendus. 

TECHNICAL CHEMISTRY. 

Nciv Theory of Cementation, by 31. II. Caron. 

The question I am about to treat is so complex, that I 
must request the Academy to allow me to establish 
clearly the facts on which I found my views before I 
develope them freely. 

In a paper which made some sensation, Mr. Saunderson, 
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an ingenious English, manufacturer, concludes,1 from his 
experience, that pure and isolated charcoal, oxide of 
carbon, ammonia, and bicarburetted hydrogen are 
unsuitcd for the manufacture of steel; but he shows that 
iron can be converted into steel by the simultaneous 
action of ammonia and olefiant gas. After showing that 
the well known cementation agents, cyanides and ferro- 
cyanides act only by their metalloid principle, he says :— 
“ i. The transformation of iron into steel only takes place 
under the combined influence of carbon and nitrogen. 
2. If, in analyses of steel, no mention of nitrogen has 
hitherto been made, the cause of the omission is that 
the analyses were, either ill-done, or that they were made 
under the influence of a preconceived idea.” 

May I be permitted to say that Mr. Saunderson has not 
done justice to his predecessors, Berzelius, Shaffhaiitl, 
Marchand, &c. As a proof, I transcribe an exceedingly 
judicious note by M. Nickles, Mr. Saunderson’s 
translator:— 

“ This assertion is not quite correct. There exists a 
series of analyses of forge iron, cast iron, and steel, 
attesting the presence of nitrogen in these metals. It 
is true they do not all contain it, and the greatest quantity 
that has been found in them is 0*0002 (Annuaire de 
Chimie, 1851, p. 107). These analyses are so much the 
more reliable since their author, the late M. Marchand, 
of Halle, experimented from a point of view* entirely 
foreign to the theory of cementation. After it had been 
established that the titanium of blast furnaces is not a 
simple body, but a mixture of cyanide and nitride of 
titanium, M. Marchand surmised the case might be the 
same with cast iron and steel. Nothing would have 
pleased him better than to find nitrogen in these 
carburets, and no one can say that the negative results 
were obtained under the influence of a preconceived idea. 
If, then, steel can be considered as free from nitrogen, it 
is nothing to the purpose that this gaseous metalloid 
plays no part in the transformation.” 

Guided by these trials, which had revealed to me the 
real part nitrogen plays in cementation, I established, in 
October, i860, that one of the most powerful and quickest 
steeling agents is cyanide of ammonium, a gaseous 
matter, which, by penetrating to the centre of the iron 
bars, speedily transforms them into steel of great perfec¬ 
tion. And it is remarkable that in every instance of Mr. 
Saunderson’s cementing with hydrocarburetted and 
ammoniacal gases, he unwittingly produced cyanide of 
ammonium. The same observation applies to M. Fremy’s 
experiment, who also brought into contact ammonia and 
carburetted hydrogen, successively, it is true, but under 
such circumstances that at the moment of reaction the 
two elements were again found together, and, combining, 
formed cyanide of ammonium. 

It remains for me to prove definitely that whenever 
iron is converted it is always put into contact with 
gaseous cyanide of ammonium or with volatile cyanides. 
This is not a difficult task, since Mr. Saunderson has 
shown that pure charcoal will not convert, and, according 
to my own experiments, it is the presence of nitrogen 
concurrently with the alkali of ashes, and, consequently, 
the formation of cyanide of potassium, which determines 
the acieration in the cementation cases. 

What, then, is the part these cyanides play ? If pure 
or almost pure charcoal is given to iron,-—for example, 
that of the carburetted hydrogen,—as Mr. Saunderson, 
M. Fremy, and myself have done, and the operation is 
conducted at the high temperature generally employed, 

the metal becomes too quickly saturated with the carbon, 
and cast iron only is the result. But if the metal be 
placed in contact with a carburetted matter, the elements 
of which are combined in an affinity so close that the 
iron can only overcome it by prolonged contact, the 
acieration produced on the surface of the bars will not 
exceed the desirable limit before the centre of the iron 
is cemented. On reflecting over this matter, it will be 
seen that the only undecomposable and volatile combina¬ 
tions of carbon are the alkaline cyanides. Then, cyanides 
only are the cementing agents, at least, with the tempera¬ 
tures used in manufacture. This restriction is important, 
as will presently be established. 

But a too prolonged contact or too high a temperature 
will soon modify the effects produced. Thus, cyanide of 
ammonium, instead of cementing, can transform iron 
into cast iron,—a fact I have several times verified. It 
is not so easy to produce this result with cyanide of 
potassium, because it is less volatile and more difficult to 
decompose, from which it may be concluded that the 
most effective agent in acieration should be the least 
volatile cyanide,—that is to say, cyanide of barium,2 a 
compound which I have already pointed out in another 
paper. I shall explain more precisely in regard to this 
substance in another communication on a new cementa¬ 
tion process which has been for some months put in 
practice in a large manufactory in the environs of 
Paris, by order and at the expense of the Emperor. 

All this will become still more clear if it is made 
apparent that other substances besides cyanides, con¬ 
taining carbon without nitrogen, can convert iron into 
steel, provided the temperature is not high enough to 
decompose them, and that their action is not too pro¬ 
longed. Pure, light carburetted hydrogen gas passed at 
red-white heat on iron produces not so speedy, but quite 
as perfect a cementation as cyanides. It is the same with 
lighting gas,3 which contains a considerable proportion 
of light carburetted hydrogen gas; and if M. Fremy 
has been unable to convert iron into steel by means of this 
agent, it is because he operated at too high a temperature, 
and protracted too long the contact by the re-agents. 
Besides, in Berzelius’ first edition (vol. iff. p. 279, 1831), 
there will be found some details on the fabrication of 
steel by lighting gas, as shown in England by Macintosh. 
Nevertheless, I agree perfectly with Mr. Saunderson 
respecting olefiant gas. 1 have not succeeded in cementing 
with this gas, though I have operated at the lowest 
possible temperature, it being too readily decomposed by 
heat. The tube in which the operation was conducted 
was found filled with charcoal, and the iron, in spite of 
tempering, remained soft and malleable. 

Strictly speaking, cyanogen is also capable of cement¬ 
ing, but not so well as light carburetted hydrogen gas. 
These experiments show that to convert iron into steel 
it is requisite that the cementation agent should be able 
to carry the charcoal in combination into the pores of 
the iron when this metal appropriates it in the nascent 
state. Under no other conditions can cementation be 
produced.4 

2 Cyanide of barium is easily produced by simply mixing cbarcoa 
dust and natural carbonate of baryta. The nitrogen is furnished 
either by the charcoal itself or by the air which penetrates the sides 
of the cementation cases. 

3 Purified by phosphoric acid and solid potassa. 

4 On this subject I will remark, that it is impossible to suppose that 
nitride of iron can be formed at any moment during cementation in 
manufacturing operations. M. Despretz’s nitride of iron has never 
been produced by any other means than by ammonia, which does not 
exist in cementation cases ; and, even if it did, it would be decom- 

| posed by the temperature at which the operation is performed. As to 1 Journal de Pharmacie et de Chimie, 1859, vol. xxxvi. p. 301. 
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After what I have said, it is useless for me to refer to 
the existence of nitrogen in steels. My theory is per¬ 
fectly independent. The quotation from M. Nickles’ 
translation, and the cementations so many, including 
myself, have effected without the presence of nitrogen, 
ought, I think, to decide this point. Let it be remem¬ 
bered also that Marchand, in his careful and delicate 
analyses, could find only such quantities of nitrogen as 
were either inappreciable or insignificant; that M. 
Shaffhaiitl, the great partisan of the presence of nitrogen 
in steels, has been obliged to recognise the exactness of 
Marchand’s observations, the same conclusion will 
naturally be formed as that of this celebrated German 
chemist,* * * * 5—“ If there is any nitrogen it must necessarily 
belong to the substances mingled with the iron,—sub¬ 
stances which no more form an integral part of the 
metal than does the scoria found with it.-—Comptes- 
Rendus. 

On the Chemical Composition of Cast Iron and Steel, 

by M. Fremy. 

(Continued from page 362.) 

I now arrive at one of the most important points in 
the fabrication of steel. Does there exist, as many 
metallurgists now admit, native ores containing a body 
unknown to chemists which would impart their valuable 
qualities to steel ? Shall France be condemned to depend 
on other countries for the best cemented and cast steels P 
Can we produce cast irons which, when puddled, will 
yield steels comparable to those of Germany P Numerous 
analyses and synthetic operations performed for several 
years in my laboratory provide me with answers to these 
different questions. 

I know that iron has for certain metalloids preferences 
excluding other combinations. From synthetic experi¬ 
ments I learn that it is useless to try to give iron an 
excess of carbon, and to change it into grey cast iron 
while phosphorus or sulphur remains in combination 
with the metal. Graphite, the presence of which cha¬ 
racterises soft cast iron, appears only after the phos¬ 
phorus and sulphur have been expelled from the cast 
iron by means of appropriate purifying agents. And, 
reciprocally, when grey cast iron is heated in a brasque 
yielding sulphur or phosphorus it becomes white, and 
then loses its excess of carbon, which crystallises in 
large flakes on the surface of the metallic bath. 

Silicum only, which, as we know, is allied to carbon 
by its chemical properties, can simultaneously exist with 
it in grey cast irons. What I have said of the exclusion 
of carbon by phosphorus and sulphur applies also to 
nitrogen. I have found it impossible to make nitrogen 
react on iron previously impregnated with sulphur or 
phosphorus. These bodies cannot then assist in cemen¬ 
tation ; and it is thus intelligible why steel cannot be 
formed in a blast furnace. The experiments adduced 
appear to me to imply exactly the conditions of aciera- 
tion. The best cemented and puddled steels are obtain¬ 
able only with products almost absolutely pure; nitrogen 
can only exert its steeling influence on a metal entirely 
free from silicum, and above all from phosphorus or 
sulphur. 

nitrogen, it is well known that it does not combine directly with iron. 
The existence of a nitride of iron before the formation of steel is, 
then, inadmissible; but atmospheric nitrogen, in contact with 
charcoal and potash of the ashes, yields cyanide of potassium, which 
is the reason why the presence of this agent in the atmosphere of the 
cases is absolutely necessary. 

5 Journal fUr practische Chemie, v. Erdmann und Marchand. 
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Many French manufacturers already produce excellent 
steel, but those who do not yet excel I would urge not 
to think that certain countries possess exclusively the 
privilege of making steel of exceptional quality, this 
perfection being due to the employment of very pure 
materials. In France we have minerals perfectly suited 
to the fabrication of steel; but its irons need purifying, 
and the fabrication of cast iron needs revision. A 
mixture of iron and cast iron should not be considered 
as steel. It should not be attempted to convert impure 
irons into steel, nor should cast irons charged with 
foreign bodies be refined, for then there is no certainty 
regarding the stability of the acieration. Such steels 
easily decompose under the influence of combustible 
gases, losing their nitrogen and carbon, and returning to 
the state of iron. 

After showing that purity of the metal is an essential 
condition of the formation and stability of steel, I think 
it necessary to add that, as has been long since proved 
practically, the addition of certain metals can improve 
the quality of certain steels. 

Manganese, nickel, titanium, tungsten, &c., are often 
employed advantageously. These metals, by combining 
with iron, usefully modify the properties of the steel, 
yielding true alloys. But I shall presently demonstrate 
that the metals which appear principally to facilitate 
acieration are those which, like titanium and tungsten, 
form with nitrogen fixed compounds. 

These special methods of producing steel are perfectlv 
explained, according to my views just set forth; they 
are included in the general principle which I propounded 
when commencing my papers on steel. I said, in effect, 
that steels formed a t 'ue family of bodies in which iron 
is found combined with nitrogenised compounds, capable 
of containing carbon or other simple bodies. 

Theory can now explain the constitution of a large 
class of steels resulting from these combinations, but 
practice only can realise their importance. 

The effect of manganese, whose influence on acieration 
is known to all manufacturers, is probably due to its 
rapid oxidation, thus producing a metallic oxide capable 
of completing the fining of the iron, and this, by elimi¬ 
nating any foreign body, facilitates the acierating 
process. 

The facts contained in this exposition lead to the 
following conclusions :— 

1. Down to the present time I had established the 
constitution of steel in proving that this body always 
contains nitrogen, to be found in the insoluble matter in 
acids or disengaged by hydrogen. I had proved that 
steel is easily formed under nitrogenising influence, 
and that acieration depends on the proportion of nitrogen 
given to the metal; but I had not yet proved that steel 
can be restored to the state of iron if its nitrogen is taken 
away by hydrogen. It is this analytical demonstration 
that I have placed as the title of this Memoir. 

2. In answer to the supporters of the old theory of 
acieration, who cannot understand how iron can nitro- 
genise itself in a case apparently containing nothing but 
carbon, I have proved that in cementation-cases iron can 
obtain nitrogen not only from the gaseous products 
circulating in the apparatus, but also from the charcoal, 
which is always nitrogenised. 

3. The undeniable influence of all nitrogenised organic 
compounds on acieration tends to confirm my theory. I 
have obtained very active nitrogenised charcoals by 
previously nitrogenising a ternary organic body, such 
as sugar. 

4. In cementation, nitrogen acts not only chemically, 
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by combining with carbon to form a sort of cyanuretted 
compound, which appears to be the essential clement of 
steel, but it exercises a mechanical action in becoming a 
carburetting agent; an excess of carburetted gas reduces 
nitride of iron, and a real phenomenon of substitution is 
thus produced; nitrogen then plays the part of the 
shuttle, first combining with the iron, and then making 
way for carbon, whilst rendering the metal porous. The 
way in which carbon penetrates iron and the formation 
of the blisters characterising blistered steel may thus be 
explained. 

5. In the formation of steel by fining cast iron, nitro- 
genisation is effected at the moment the iron becomes 
red hot. Nitrogen may be supplied by the cast iron, the 
combustible gases, and even by atmospheric air. 

6. I have proved that the quality of steels does not 
depend upon the chemical nature of minerals belonging 
to some privileged locality; it depends entirely on the 
purity of the iron and cast iron employed. French 
manufacturers, by purifying their products, may, then, 
obtain the best steels. My experiments show that, with 
respect to their combination with iron, certain metalloids 
have in some sort the rights 0 precedence. I am con¬ 
vinced that it is impossible to nitrogenise iron when the 
metal is silicious, phosphoric, or sulphurous. Steel 
manufacturers will vainly endeavour to produce steel 
with impure iion or white sulphurous cast iron. 

7. The metals appearing to exercise a useful influence 
on acieration, such as tungsten, are precisely those which 
form nitrogenised metallic compounds. The different 
bodies composing the steel family have for their base a 
nitride of carbon or metallic nitrides. 

Thus, laboratory researches and practical observations 
prove the utility of nitrogen in acieration, and show that 
steel is not merely a carburet of iron. 

The Academy will not misunderstand the direction of 
my researches; they are, as may be seen, exclusively 
scientific. It must not be thought that my papers 011 
steel deprive manufacturers who employ cyanides, 
lighting gas, animal excreta, &c., of the merit of their 
discoveries. On the contrary, I shall always be happy 
to acknowledge acierations produced previously to me 
by nitrogenised bodies. I know too well the ability of 
our manufacturers not to be persuaded that they will 
make excellent steels when science demonstrates the 
constitution of the body they wish to produce. All my 
efforts have this important object.— Comjptes-Rendus. 

On the Means of Estimating the Value of Gilded and 
Silvered Articles. 

The following methods have been employed for some 
time past in the German ltevenue Offices for testing the 
value of gilding and silvering, and may be of interest to 
our readers from the circumstance that it is often of im¬ 
portance to have a test by which real silver plating on 
articles manufactured from similarly-coloured metals,— 
e. <7., German silver and Britannia metal, may be distin¬ 
guished from those, which, to give them a better appear¬ 
ance, are only slightly silvered. The thin coating of 
silver on this latter class of goods is, of course, soon 
rubbed off, and then the real colour of the metal becomes 
apparent. 

The value of a test of this kind consists in its easy 
execution, and the certainty of its indications. 

Testing- of Crold. —The ordinary method of testing 
gold by the touchstone is founded upon the insolubility 
of this metal in nitric acid. If a mark be made on the 
touchstone with the article under examination, the gold 

is not dissolved by this acid, whereas golden-coloured 
alloys of inferior value are dissolved and disappear 
immediately. 

When articles are very thinly gilded, the detection of 
the gold in this manner is uncertain, in which case the 
following method may be used with advantage. This 
process depends upon the fact that an aqueous solution 
of chloride of copper is without action on gold, whereas 
on golden-coloured alloys, as brass, pinchbeck, &c., it 
produces a black spot. The testing fluid prepared by 
Loewe’s prescription, by dissolving copper in fuming 
nitric acid and adding a solution of common salt, does 
not give very certain results, for if the article be but 
slightly gilded a black spot is nevertheless produced. 
The concentration of the testing fluid, for instance, 
exerts a very important influence ; for a strong solution 
of chloride of copper will blacken, although a more 
dilute form of the same is a reliable test. In order to 
exclude all traces of aqua regia formed by the action of 
the nitric acid on the common salt, and which easily 
dissolves traces of gold, the testing fluid is recommended 
to be made in the following manner :— 

A little carbonate of copper is put into a test-tube, 
and to this is added, drop by drop, pure hydrochloric 
acid till the blue powder has dissolved to a clear green 
fluid, occasionally warming it over a spirit-lamp. This 
concentrated solution of chloride of copper is diluted for 
use with from ten to eleven times its volume of distilled 
water. Before testing, the metallic surface must be wTell 
cleaned. This can be done effectually by brushing it 
for a minute or two with a little spirits of wine, or 
better, with absolute alcohol. 

The surface having dried, a little of the testing fluid 
is dropped on and allowed to remain in contact for about 
a minute. The fluid is then removed by means of a 
small pipette, and the surface of the metal completely 
dried with bibulous paper; if no dark spot be then 
visible, the article is coated with pure gold. If the 
metallic surface is but lightly gilded, a very slight 
blackening is sometimes remarked, which may throw a 
doubt upon the result. In such a case, to make quite 
certain, a little of the surface may be scraped off, and 
then the testing fluid again applied. If a dark spot is 
then perceived, the article may be considered as very 
thinly gilded. 

If a further and more direct proof of the presence of 
gold is required, the article to be examined, or a piece of 
it, may be put into a porcelain cup, and as much pure 
nitric acid poured over as will half cover it. The thin 
layer of gold covering the surface does not prevent the 
metal from being attacked by the acid, and the gold 
becoming separated floats in thin films on the top of the 
liquid. The green metallic solution is now removed, and 
more nitric acid poured over the gold spangles: it is 
then somewhat warmed, and water finally added. The 
gold has now been fully tested by its insolubility in 
nitric acid, and it only remains to ascertain that it dis¬ 
solves to a yellow solution in warm aqua regia. 

Thin gilding of this description is often met with in the 
French mock jewellery ; the coating is sometimes so thin 
that it not only deceives the eye, but is difficult to test by 
the ordinary methods. Instead of putting the entire article 
into the acid, and thus risking its demolition, a portion 
of the surface may be scraped off with a knife, and 
tested with the nitric acid. 

When an article appears to be made of massive gold, 
the testing by means of the touchstone should be first 
resorted to. 

Testing- of Silver.—The ordinary and very accurate 
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method of testing silver is founded upon the insolubility 
of chloride of silver in dilute acids and in water. This 
otherwise satisfactory test is, however, difficult to carry 
out when an article is very thinly plated with silver; but 
in all these cases a simple and very accurate test can be 
used, which is based upon the reaction of chromic acid 
upon metallic silver. For this purpose a testing fluid is 
prepared by adding pure nitric acid to powdered red 
chromate of potash, and mixing them in such a manner 
that a part of the latter remains in suspension, the whole 
being kept well stirred during the mixing. Equal parts 
by weight of each may be taken. The nitric must be quite 
free from hydrochloric acid, and have the proper degree 
of concentration, being neither too fuming nor too dilute ; 
it should have a specific gravity betwTeen i‘?.o and i’25. 
When the mixture has been prepared for a few hours, 
and been stirred several times, the reddish-coloured 
liquid is poured off from the residue and kept in a stop¬ 
pered bottle. A drop of this liquid is then brought in 
contact with the metal to be tested, and immediately 
washed off again with water. If a visible blood-red 
spot remains, silver is present. 

This method requires only the following precautions,— 
Firstly, the metallic surface must have been quite 
cleansed from grease or varnish with spirits of wine; 
Secondly, water must be poured over the treated surface 
before judging of the colour, as that of the testing fluid 
is altered by the metal, and the red precipitate is not 
distinctly visible until the coloured liquid has been 
washed off. The red spot can afterwards be very easily 
removed with the finger. 

By this method the slightest trace of silver in an alloy 
may be ascertained. When an article is suspected to be 
only thinly plated, a very minute drop of the testing 
fluid should be used. With no other metal or alloy 
does this red spot, so characteristic of silver, appear; in 
some cases the testing fluid only corrodes the surface of 
the metal, wThilst in others coloured precipitates are 
formed, which, however, cannot be confounded with 
those of silver. 

German silver brought into contact with the testing 
fluid affords no red spot after being washed. The spot 
will, however, have been strongly corroded. 

Britannia metal yields a black spot; zinc is strongly 
corroded ; platinum is not attacked ; lead gives a yellow7 
precipitate ; tin is strongly affected by the fluid ; when 
the brownish-coloured testing fluid is washed off, a yellow 
precipitate is perceived, w7hich adheres tightly to the 
metal; copper is strongly attacked, a tarnished surface 
of this metal is brightened by the action of the acid. 
Bismuth yields a yellow precipitate ; antimony does not; 
by this means, therefore, these tw7o metals, somewhat 
similar in many respects, can easily be distinguished. 
Mercury, or an amalgamated surface, yields a reddish 
brown precipitate, which, liow7ever, is entirely wrashed 
aw7ay by the w7ater, and is not likely to be confounded 
with the silver reaction.—Deutscher Ingenieure. 

PROCEEDINGS OF SOCIETIES. 

ROYAL INSTITUTION OF GREAT BRITAIN. 
A Course of Ten Lectures on Inorganic Chemistry, by Dr. 

Edward Fh.ank.land, F.R.S., Lecturer on Chemistry at 
St. Bartholomew's Hospital. 

Lecture YIII. 
Charcoal—Compounds of Carbon with Oxygen—Carbonic 

Acid. 
We have seen that the element Carbon is capable of exist¬ 
ing in three distinct conditions ; two of them crystalline, 

namely, the diamond and graphite, and one of them 
amorphous, or devoid of crystalline structure, and to 
which we generally give the name of Charcoal. This 
latter body, although less interesting in many respects, is 
to the chemist of more importance than the other twro 
forms of carbon ; and to this form we shall have to confine 
our attention on the present occasion. 

We know of several varieties of charcoal obtained from 
different sources. Animal or vegetable substances when 
heated to high temperatures, to full redness for instance, 
in closed vessels such as iron or earthenware retorts, have 
their volatile constituents driven cut of them, and a black 
mass remains behind, which is this element carbon, asso¬ 
ciated with more or less of the inorganic impurities which 
have been present in the organic substance. If w7e take 
care to employ an organic substance which is perfectly free 
from these inorganic impurities, we obtain a perfectly pure 
specimen of carbon by this process. The carbon pre¬ 
pared in this way, leaving out the very impure form 
of it which we know as coke, may be divided, perhaps 
conveniently, into two classes of carbonaceous matters, 
namely, wood-charcoal and animal-charcoal, which are 
used for two distinct purposes, and w7hich have, in fact, 
very different properties. Wood-charcoal is obtained, as 
its name imports, by the carbonising of wood; wood is 
heated to redness in closed iron cylinders, or it is some¬ 
times piled in great heaps. The heaps are covered over 
with turf so as to prevent the access of air to them, and a 
very slow combustion is carried on until all the volatile 
constituents are driven off, and a mass remains behind 
which you all know as wood-charcoal, such as we have 
here. One of the most prominent properties of this wood- 
charcoal is its power of absorbing gases. Introduced 
into different gases, it condenses within its pores a very 
large amount of some of them. Here we have a table 
showing the extent of its absorbing power : — 

Volume of Different Gases absorbed by one Volume of 
Charcoal. 

Ammonia.90 
Hydrochloric acid . . 85 
Sulphurous acid. . . 65 
Sulphuretted hydrogen 55 
Nitrous oxide ... 40 
Carbonic acid . . . 35 

Bicarburetted hydrogen 35 
Carbonic oxide . . • 9’4 
Oxygen.9-2 
Nitrogen ..... 7^ 
Carburetted hydrogen . 5*0 
Hydrogen.1*7 

Suppose we were to take a cubic inch of charcoal, then 
that cubic inch of charcoal would absorb 90 inches of 
ammouiacal gas. This property of absorbing gases was 
thought at one time to be the cause of the power that this 
form of charcoal possesses of depriving putrefying and 
decaying organic substances of their odour ; but Dr. Sten • 
house, who has recently investigated this subject, has 
proved that the power of destroying these noxious odours 
does not depend, at least wholly, on this property of the 
charcoal. To this peculiar effect of charcoal I must now 
direct your special attention. 

Charcoal, as we have seen from this table, possesses the 
property of condensing in its pores a certain amount of 
oxygen, namely, 9 2 times its volume; and the oxygen which 
it thus condenses, possesses greater powers of combining 
chemically at common temperatures, than oxygen under 
ordinary circumstances, when it is free in the atmosphere. 
The consequence of this is that when wood charcoal, which 
has thus been impregnated with oxygen, is brought into 
contact with combustible substances, especially car¬ 
bonaceous substances, or compounds of carbon and 
hydrogen, it actually possesses the power of burning up 
those substances at ordinary temperature, and effecting 
their combustion by resolving them into their ultimate 
products—into the same products, in fact, that we should 
get by passing these materials through a common fire. 
This property of thus burning up organic matters passing 
through the pores of the charcoal, which pores have been 
previously saturated by oxygen, is of very great im- 
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portance in the processes of deodorisation and disinfection 
of atmospheric air. It is only in the dry state that wood 
charcoal can be successfully employed in this way ; when 
once wetted this power is very materially diminished. We 
have here a vessel containing in the lower part of it some 
animal matter—some flesh which has been kept there now 
for some months, and which is in the most advanced stage 
of decomposition. It is emitting gases at the present 
moment of the most intolerable odour, so much so that 
if they were not comnletely burnt up before they came out 
into the room the whole theatre would be rendered quite 
unbearable from the stench that would be emitted from 
this decomposing animal matter ; and yet if you test the 
slight odour from the surface of this jar, you will perceive 
nothing but the most pure ammoniacal odour. Now, 
what is the process that is going on here? We have a 
quantity of decomposing animal matter giving off gaseous 
emanations, which are well known to be very injurious 
and deleterious to health. These materials, however, have 
to permeate a layer of some two inches of this roughly 
crushed charcoal before they can get into the atmosphere. 
These emanations consist of compounds of carbon, hydro¬ 
gen, and nitrogen chiefly, though there is also some phos¬ 
phorus and sulphur present in them ; but carbon, hydrogen, 
and nitrogen, and possibly also oxygen, are the chief 
ingredients of the emanations. The passage of the gas 
through the oxygenised pores of this charcoal causes 
the conversion of the carbon of the noxious gases 
into carbonic acid, and the hydrogen into water, 
whilst the nitrogen is transformed, at the same time, 
chiefly into ammonia, and partly, perhaps, into nitric 
acid; so that we get the final products of decay, which 
I have already mentioned as not being noxious. It is 
only in the intermediate stages that these compounds are 
noxious. The original flesh before its putrefaction was 
of course innocuous; and when the elements have 
finished their oxidation or change and have become con¬ 
verted into their final products—carbonic acid, water, and 
ammonia — these are also harmless. Now, charcoal 
finishes, in the course of a few minutes, the process which 
would take place in the atmosphere in the course of days ; 
so that we get the same effect as if we were passing the 
noxious substances through a furnace burning brightly, 
where they would come into contact at a high temperature 
with atmospheric oxygen. I may possibly be able to show 
you the ammonia which is passing off from this jar. We 
can render it visible by a test that I have already applied 
on a former occasion for rendering this body visible—that 
of placing above the jer from which it is issuing some 
dilute hydrochloric acid. You see we have now very 
copious white vapours produced ; I am not sure whether 
they will be very visible at a distance; perhaps by 
holding a piece of black paper behind them you may 
be able to see them. There they are, curling away from 
the mouth of the jar. White vapours of chloride of 
ammonium are there being evolved, and they are produced 
by the ammonia issuing from the jar coming into contact 
with hydrochloric acid. 

Now, this property of charcoal which was first explained 
by Dr. Stenhouse, has been rendered available, in the first 
place, for the construction of respirators—charcoal respi¬ 
rators,—some specimens of which I have upon the table. 
Here is an orinasal respirator which is intended to protect 
the wearer from the effects of noxious emanations and 
effluvia. It is intended to be worn in hospitals by 
nurses who are exposed to contagious and infectious 
diseases, and under other circumstances of that kind. 
There are various forms here of these respirators. 
Charcoal has also been applied to the filtration of 
atmospheric air in densely-populated districts, where 
the air is rendered unwholesome by the presence of such 
noxious emanations. All the air entering a dwelling 
may be made, by a very simple contrivance, to pass 
through a charcoal filter, which consists of two surfaces 

of perforated zinc, between which there is a layer of 
coarsely powdered charcoal. The air filters itself through 
this charcoal in passing inwards towards the dwelling, and 
in ihus being filtered all the organic matter which it con¬ 
tains is burned up by the process we have going on here 
[referring to the vessel containing the putrefying flesh]. 
These filters have been used at the Mansion House and 
Guildhall for several years—four or five years at least. 
The charcoal never requires changing : it continually 
renews its supply of oxygen, and continually carries 
on this process of combustion. You may regard 
it as a fire which is constantly burning, but does not 
consume any fuel, or, at all events, all the fuel it con¬ 
sumes is this noxious vapour in the atmosphere ; the 
charcoal itself lasts apparently for ever. 

The other form of charcoal—animal charcoal—is used 
to operate in a similar way upon liquids. It is used for 
decolorising purposes. It is prepared by carbonising the 
bones of animals in close vessels—iron retorts, for instance ; 
and we get then a black mass, which, on being reduced to 
powder, presents the appearance of this specimen before 
me. Now, here is a decoction of logwood which is 
very deeply coloured. \Ve will take a portion of it 
and mix it with some of this animal charcoal. I dare say 
we shall have sufficient there ; and I think if our animal 
charcoal be good—I have not tried this particular speci¬ 
men, and the quality varies considerably according to the 
mode in which it has been manufactured and the material 
from which it has been prepared ; but if the charcoal be 
good, we shall have, upon filtering this liquid through the 
filter-paper upon which this charcoal is placed, a perfectly 
colourless solution passing through. [A portion of the 
decoction was filtered accordingly.] You see the first few 
drops of the liquid passing through are a little turbid, by 
some of the finely powdered charcoal passing through 
with it; we will first put that back again into the filter. 
Now you see the liquid is filtering through as clear and 
colourless as distilled water. On account of this property 
of decolorising vegetable solutions, animal charcoal is 
employed for the preparation of organic alkaloids. It is also 
very extensively employed in the refining of sugar. The 
syrup being considerably coloured, to begin with, is passed 
through a thick mass of this animal charcoal; it then 
comes out almost perfectly colourless, when it only requires 
evaporation to be converted into crystalline lump sugar of 
perfect whiteness. 

This effect of charcoal in absorbing oxygen is possessed 
also by other stibstances, and especially by spongy pla¬ 
tinum, which possesses the power to a still greater extent. 
Here we have a little jet of hydrogen, and here is a particle 
of this spongy platinum, which is obtained by igniting 
the ammonio-chloride of platinum so as to leave the metal 
in a very finely divided state. I will bring this spongy 
platinum over the jet : you see it begins to ignite ; it has 
ignited our jet of hydrogen. Here you see the platinum 
is far more potent than the charcoal, and there is no doubt, 
if we could employ this metal in the same way as charcoal, 
we should get a much better effect.; but this would be 
impossible on account of the price of the platinum, which 
is too expensive. There is a greater condensation of 
oxygen in the pores of the platinum, which causes so 
rapid an action upon this hydrogen that the temperature 
rises to the igniting point, and the consequence is the 
ignition of the jet. 

Carbon forms two inorganic compounds with oxygen— 
namely, carbonic acid and carbonic oxide. The first of 
these is found in nature both free and combined. It is 
free in the atmosphere as one of the constituents of the 
air. Its functions there we shall have to examine, how¬ 
ever, in the next lecture , but in this form carbonic acid 
constitutes only a very small proportion of the atmosphere. 
A very minute fraction, only about 0*04 per cent, of atmo¬ 
spheric air consists of carbonic acid, but it is calculated that 
in the total atmosphere surrounding our globe we have no 
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less than 2,800 billions of pounds,of this carbonic acid 
present. Nevertheless, the great mass of carbonic acid in 
nature exists in combination, and in combination almost 
exclusively with lime and magnesia. Those immense lime 
stone and chalk deposits, and such like strata, which 
surround us here on every hand consist essentially of one 
of these bases—lime or magnesia united with carbonic 
acid, chalk being a carbonate of lime, and carbonate of 
magnesia being sometimes associated with it. Dolomite, 
the material with which the new Houses of Parliament are 
built, is such a solidified form of carbonic acid associated 
with lime and magnesia. 

We can obtain carbonic acid from the air, if wre please, 
by an indirect process similar to that which we employed 
for the extraction of oxygen from the air. We can cause 
it t© combine with some substance for which it has an 
affinity, and then extract it from that substance. We take 
some lime that has been for some length of time exposed 
to the air—a specimen of old mortar, for instance, which 
is a material which has been extracting for years this 
carbonic acid from the air ; and from this mortar we can 
at once obtain a supply of carbonic acid by pouring upon 
it some strong acid. When we pour hydrochloric acid 
upon this mortar you see a strong effervescence takes place, 
caused by the disengagement of the carbonic acid which 
the mortar has taken up from the air, and which we now 
extract from the mortar. Carbonic acid is also formed 
largely during the processes of combustion, respira¬ 
tion, putrefaction, decay, and fermentation. The pro¬ 
ducts of respiration—the breath of animals—passing 
through any solution which is capable of absorbing 
carbonic acid reveals the presence of a considerable per¬ 
centage of this gas. In addition to this source of the gas, 
we have also a continual production of it in the formation 
of coal. In the process by which woody fibre is trans¬ 
formed into coal, large quantities of carbonic acid gas are 
evolved. In volcanic districts, also—in the ancient volcanic 
districts of the Rhine, for instance—vast quantities of this 
gas are evolved, and the spring water coming into contact 
with the carbonic acid saturates itself with it, forming 
those delicious springs from which the Seltzer water is 
derived. 

None of these processes, however, are readily available 
for the preparation of carbonic acid for experimental pur¬ 
poses. For such purposes we employ the natural com¬ 
pounds of carbonic acid to which I have just alluded—the 
carbonates of lime or magnesia, but especially the former. 
Carbonate of lime, in the form of white marble, constitutes 
the best material for the production of this gas. If we 
pour upon wdiite marble some hydrochloric acid it disen¬ 
gages the carbonic acid which was previously in combina¬ 
tion with the calcium or lime, and we obtain the latter in 
combination with chlorine as chloride of calcium ; that is, 
we transform carbonate of lime into chloride of calcium 
and thus the carbonic acid is evolved. Here is a con¬ 
venient form of apparatus for the preparation of the gas 
by this process ; in fact it is the apparatus which we have 
previously described for the preparation of hydrogen. In 
the place of zinc in our central vessel we have now carbonate 
of lime or white marble ; and the liquid we are employing 
is dilute hydrochloric acid which comes into contact with 
the marble in the central vessel. A violent effervescence 
is the result, the carbonic acid being expelled from the 
lime by the hydrochloric acid. I can at once get a 
current of this gas, and can collect it at the pneumatic 
trough by simply plunging the extremity of this tube 
beneath the jar. Here is our gas coming off in a con¬ 
tinuous stream. As the liquid falls in the upper bulb it 
rises in the central globe, producing accordingly a con¬ 
tinuous stream of gas for a very considerable length of 
time. 

Carbonic acid possesses the following properties :—It 
is a colourless, transparent, and consequently invisible 
gas, and vessels filled with it are not distinguishable in 
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appearance from similar vessels filled with atmospheric 
air. It possesses a high specific gravity, being rather more 
than half as heavy again as atmospheric air, its specific 
gravity being 1*52 ; and on this account a balloon filled 
with atmospheric air readily floats in an atmosphere of 
carbonic acid. We can readily prove this by means of our 
apparatus. We have here a jar, at the bottom of which 
is a collodion balloon filled with atmospheric air, and I 
think you will find that the balloon, which is now resting 
quietly at the bottom of the jar, will be elevated as the 
carbonic acid is allowed to pass into the jar. Here is a 
similar arrangement in this vessel for generating carbonic 
acid. The gas passing up through this tube will be 
collected in the jar in which the collodion balloon is 
resting ; and the gradual displacement of the air in the 
jar by the carbonic acid as it passes in will be rendered 
evident by the elevation of that collodion balloon. The 
height of the stratum of carbonic acid will be indicated 
by the position in which the balloon floats. [A stream of 
carbonic acid from the generating apparatus was passed 
into the jar.] You see the balloon is beginning already 
to manifest some levity, and I think we shall presently 
have it gradually ascending from the bottom of the jar, 
and if we continue the supply of carbonic acid we shall 
bring it up to the mouth of the jar Carbonic acid possesses 
a pungent and peculiar odour, and a somewhat acid taste; 
but is only very slightly acid. It is a very feeble acid, 
and reddens litmus paper, and manifests an acid reaction 
only to a very slight extent. It is soluble in water, bulk 
for bulk, that is, one volume of water will dissolve one 
volume of carbonic acid at any pressure. If you double 
the pressure upon the carbonic acid, you reduce the 
gas to one-half its volume, and the water will then 
dissolve almost exactly double as much carbonic acid as it 
did at the lower pressure; thus showing that the water 
dissolves carbonic acid at all pressures in a volume equal 
to its own. Therefore, if you reduce your carbonic acid 
to one-sixth of its volume, you will get six times as much 
gas dissolved in the water as you would at ordinary 
atmospheric pressure. Upon this property depend the 
processes for making those effervescing beverages, such as 
soda-water, lemonade, and champagne. All these are 
fluids in which the carbonic acid has been dissolved at 
higher than ordinary pressures, and on removing the 
pressure the excess of the gas in the bottle makes its 
escape, and thus produces that effervescence which we all 
admire so much in those liquids. 

You see our balloon is making some progress upwards; 
the carbonic acid is now rising in the jar, and as it 
gradually ascends, the balloon is carried up with it. 

Carbonic acid is one of those gases which are capable 
of being transformed into liquids by exposure either to 
very intense cold or to great pressure. We were first 
indebted for this fact in relation to carbonic acid, and a 
number of other gases, to Professor Faraday, who made 
a number of very delicate and difficult determinations 
regarding the pressure required to liquefy many of these 
gases, and also the temperature required for the solidifi¬ 
cation of the liquids thus produced. If we take carbonic 
acid at ordinary temperatures—we will say at the temper¬ 
ature of this theatre—we require to apply to it a pressure of 
something like sixty atmospheres in order to reduce it to 
the liquid form, that is, a pressure of something like 900 
pounds to the square inch; and, therefore, we require 
very strong vessels in order to perform this operation. It 
can, however, be accomplished, and we have here in this 
vessel a quantity of the liquefied gas under this enormous 
pressure of 900 pounds to the square inch. It is 
obtained by compressing the gas by means of a forcing- 
pump into this cylinder, or it may also be liquefied by 
disengaging the gas from marble, for instance, by means 
of a stronger acid in a close vessel, and connecting this 
vessel then with the cylindrical receiver, so as to distil 
over the carbonic acid which is produced by the chemical 
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reaction in the other vessel. The particular specimen of 
liquefied acid we have here has been obtained simply by 
pumping into this vessel a large quantity of carbonic 
acid. Liquefaction was thus effected, and a quantity of 
liquid acid obtained by this compression. The construc¬ 
tion of the iron cylinder is represented in this diagram. 

The liquid acid occupies, of course, the lower part of the 
cylinder, and there passes a tube, nearly to the bottom of 
the cylinder, and consequently nearly to the bottom of 
the liquid acid. This tube is closed above by means of a 
screw. The screw', by means of this lever, can be turned at 
pleasure, and you will, therefore, see from an inspection 
of this diagram, that when this screw is elevated a little, 
so as to allow communication between this exit tube, which 
is here, and the interior of our cylinder, it will then admit 
of the passage of the liquid acid upwards through this 
tube, and outwards into the atmosphere, or into any 
vessel in wdiich we wish to collect it; so that we have the 
power of easily transferring the contents of this cylinder 
into any other vessel, or of letting it freely escape into the 
atmosphere. Now, if we were to allow it freely to escape 
into the air we should observe this—that the liquid acid 
the moment it came into contact with the air produced an 
enormous volume of carbonic acid gas, but at the same 
time a solid substance like snow would be produced, and 
would gradually fall down upon the floor. This snow- 
like substance is solidified carbonic acid, and it is rendered 
solid by the loss of heat which is abstracted from the 
liquid acid in the sudden conversion of this liquid into 
gas on reducing the pressure. From sixty atmospheres 
the pressure is thus reduced to one atmosphere ; the car¬ 
bonic acid very greatly expands, enters into violent ebulli¬ 
tion, and absorbs a large quantity of heat which it renders 
latent. The effect of this is to reduce the temperature of 
the remaining liquid below the solidifying temperature, 
which is given in this diagram at— 135 degrees (minus 
135 degrees). 

Liquefaction and Solidification of Gases. 

Pressure in atmo- 
Name of Gas. Melting point. spheres of Liquefied 

Gas at 32°P. 

Sulphurous acid. ... — 1050 1*53 
Cyanogen.— 30° 2*37 
Ammonia.— 103° 4*40 
Chlorine ..•— 8-95 
Sulphuretted hydrogen . — 1220 io'oo 
Protoxide of nitrogen . . — 150° 32’oo 
Hydrochloric acid .... — 26,20 
Carbonic acid .... — 135^ 38*50 

A temperature of—135 degrees is the solidifying tempera¬ 
ture of carbonic acid as determined by Mr. Faraday. This 
sudden rushing of the gas from the liquid wrhen the latter 
is relieved of pressure, reduces the temperature of the 
remainder from 60 degrees down to something like — 135. 
Now, instead of allowing the liquid to escape into the air, 
and thus losing the snow-like substance which is produced 
under the circumstances, we will allow it to escape into 
this brass box which can be fitted upon the nozzle of 

the iron cylinder, and then the liquid will impinge upon 
a curved strip of brass and make its circuit round this 
box a number of times. These handles are both hollow, 
and there is provision made for the passage of the gas 
through both of them. The gas escaping through these 
minute apertures is sifted almost completely from the 
solid particles of carbonic acid, which are deposited within 
this box where the solid mass finds itself free and under 
atmospheric pressure. In this way I dare say we shall 
be able to collect nearly a box full of this solidified 
carbonic acid. [The small brass box was fixed on the nozzle 
of the apparatus, and the screw of the cylinder being 
loosened, the liquid passed into the brass box and after¬ 
wards escaped into the atmosphere, a hissing sound 
resembling the escape of steam through a valve accom¬ 
panying the passage of the gas.] The liquid is now 
escaping into the box. There we have an enormous stream 
of this gas passing into the air, and a little of this snow- 
like matter escapes with it, and the small vessel becomes 
so cold that it is covered on the outside with hoar frost. 
We shall soon have a sufficient amount in the box to 
assure ourselves of its very low temperature. [After the 
operation had been continued for a short time the box was 
detached from the iron cylinder and opened.] Here wc 
have the box very nicely filled with this beautiful solidi¬ 
fied carbonic acid. We must not, however, expose it 
more to the air than is absolutely necessary ; we will wrap 
it up in flannel, not to keep it warm, but to keep it cold. 
By means of this acid in this solid form we can readily 
obtain very powerful cooling effects. We can take 
some of it on the hand, as we shall presently see, with¬ 
out any inconvenience whatever, unless it be squeezed 
powerfully upon the skin when it produces a very 
severe burn, or at all events an effect quite similar 
to that caused by touching red-hot metal. If we 
dissolve the carbonic acid in a liquid in which it is 
soluble then that liquid can be applied readily for the pro¬ 
duction of a very low temperature. The best liquid for 
this purpose is ether, in which tlie solidified carbonic acid 
is very readily soluble. We will place this copper vessel 
here upon a stool, and beneath it we will place a stratum 
of water, and we shall see that a little of this acid dissolved 
in the ether will freeze the vessel to the stool. There you 
see we can solidify the water beneath this upper vessel which 
is frozen to the stool immediately. But in addition to this 
—in addition to the freezing of water—we may solidify other 
substances which are frozen at a much lower temperature, 
Mercury, for instance, can be solidified in this way. I 
will solidify a small quantity first, and perhaps Mr. 
Adams will, in the meantime, solidify a larger quantity 
while I am manipulating with this. I want to show 
you a considerable amount of mercury solidified in this 
way. [The solidification of a small quantity of mercury 
was then commenced by the lecturer.] Now our mercury 
is, I think, perfectly solidified. Yes, there it is a solid 
mass. The feel of it is exactly like that of red hot iron. 
Here we will solidify a much larger quantity of this metal, 
and I will try to show you that when it is thus solidified 
it possesses malleability ; it is capable of being hammered 
out. We shall not succeed perhaps in getting it hammered 
into thin plates at this temperature, for it very soon rises 
in temperature and enters into fusion This hammer 
makes the ethereal solution of carbonic acid boil, it is 
so hot in comparison with the cool contents of this vessel. 
I will therefore cool the hammer a little so as to have 
it in good condition for our experiment. We have at the 
present moment a solid piece of mercury, and we wrill 
now see whether wre can extend it. [The solidified 
mercury was then hammered.] You see it is being ex¬ 
tended, but it soon begins to fuse ; however, before the 
fusion took place the size of the piece.was considerably 
augmented. Now here [referring to the mercury frozen 
by Mr. Adams] we have amass of some four or five pounds 
of mercury perfectly solid; and I will get Mr. Adams to 
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hold it in a jar of water elevated here, whilst I throw upon 
it a ray of electric light so that you may see a very curious 
effect which is sometimes observed— generally, I may say— 
when this solidified mercury is suspended in water. [The 
room was then darkened.] You see the solid mercury is first 
put into a net-work basket, and then gradually lowered 
into the water. The effect is, that the comparative 
warmth of the wTater will fuse the mercury, and the 
metal will soon begin to descend in little streams 
through the gauze; these streams of mercury freeze the 
water as they pass through it, and form a number of long 
icicles. There are the little icicles suspended beneath the 
basket in the water, and the brilliant streams of mercury 
descending from them. The mercury in melting has]frozen 
a corresponding quantity of water to the solid state. There 
we have icicles in very considerable quantity, and the 
mercury is still running out of the mass. [The light was 
again admitted to the room.] Now we have seen this striking 
effect, the freezing of fluid mercury which requires a tem¬ 
perature something like minus 400 to freeze it; but, really, 
there is not so much in this experiment as would appear. We 
have to extract a far less amount of heat from the mercury 
in order to freeze it than we should have to abstract from 
the same weight of water to freeze that. It is true we 
require a lower temperature in one case than in the other; 
water freezes at 328, and mercury at minus 40? ; still 
I think we shall be able to freeze some of this mercury 
even in a red hot vessel by means of our powerful refrige¬ 
rator. Here we have a platinum crucible fixed in this 
ring (of the retort stand), and we will render the crucible 
red hot by means of this spirit lamp. We will take a 
spoonful of mercury for this purpose. We will make 
our crucible red hot. Now its sides are just heated 
to redness. [A'quantity of solidified carbonic acid was 
placed in the hot crucible.] I will lower this mercury 
into the crucible. You see this excessively cold body seems 
to be very well contented in the red hot vessel; it does not 
manifest any very extraordinary activity. The fact is, it is 
not in contact with the vessel at all; there is a stratum of 
carbonic acid gas surrounding it; and now I will pour a 
little ether upon it. I believe our mercury is already 
solidified, but we wrill make sure of it by giving it some¬ 
what more ether. Now it has solidified. [The edge of 
a capsule was dipped into the hot crucible, and the frozen 
mercury was withdrawn and dropped upon a plate as a 
solid button to the capsule.] Yes, it is now solidified; 
you see it still adheres to the capsule, but in a moment it 
will get a little warm around the edges, and I dare say it 
will drop off. There it is, a solidified mass, which is 
evidently formed almost with as much ease in this red hot 
vessel as in an ordinary cold vessel. 

Now, if we cast some of this solidified carbonic acid 
into ajar filled with water, we shall have its gradual dis¬ 
integration and the formation of the same gaseous carbonic 
acid as we are disengaging there. We will put some of this 
solid into a little tin box perforated above, and introduce 
it beneath one of these jars on the pneumatic trough. 
There is our carbonic acid, you see, being disengaged from 
that white solid in a beautiful regular stream ; and we will 
preserve this specimen, for we may possibly require to test 
it afterwards. The heat of the water is communicated to 
the solid mass of the acid, which is thereby gasified, and 
issues through the upper apertures of the box into the 
jar. We here have a jar rather more than half filled with 
oxygen, which I think will enable us to see the widely 
different properties of these two gases in regard to sup¬ 
porting combustion. I will allow some of this gaseous 
acid to pass up into that jar so as to fill it completely; and 
as carbonic acid is almost one half heavier than oxygen, I 
hope here to get a stratum of carbonic acid beneath, and 
the stratum of oxygen above. We shall have the vessel 
full in a moment, and then rve will remove it from the 
trough, in order that you may see it better. Now we have 
what I expected—what will prove to be two strata of gas 
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in this vessel,—an upper one of oxygen, and a lower one 
of carbonic acid. The carbonic acid is not capable of 
supporting combustion under ordinary circumstances; 
while oxygen, as we are aware, supports it with very 
great brilliancy. Here we have a brilliant combustion of 
a taper when held in the upper part of the jar. The 
taper is extinguished when it descends to the lower part. 
It is relighted when again brought into the upper stratum 
of gas. The flame of the taper is extinguished by the 
carbonic acid in the lower stratum, but the wick remains 
at a sufficiently high temperature to enable the oxygen in 
the upper stratum to re-inflame it as soon as it comes in 
contact with it. 

The remaining properties of carbonic acid must be very 
briefly described. As I have already stated, it is capable 
of uniting with alkalies, forming salts, which are called 
carbonates. It is, however, as we have just proved, 
incapable of supporting combustion, and it is also equally 
incajjable of maintaining animal life. But when we speak 
of carbonic acid as being incapable of supporting com¬ 
bustion we must receive this announcement with some 
reservation—with the same kind of reservation with 
which we received the announcement that protoxide and 
binoxide of nitrogen were incapable of supporting 
combustion. We saw that those two gases were capable 
of supporting the combustion of bodies, the temperature 
of which was sufficiently high to decompose those gases 
and convert them into nitrogen and. free oxygen. Now, a 
combustible having a temperature high enough to do this 
burns in those gases, for it first decomposes them, and 
then burns in the mixture of oxygen and nitrogen. A 
similar effect takes place with the carbonic acid. If we 
have any combustible which burns at a sufficiently high 
temperature or has sufficient affinity to decompose the 
carbonic acid, that combustible will then prolong its 
combustion in the oxygen which it thus supplies to itself. 
A substance of this kind we have in that powerfully 
positive metal, potassium, which is capable of burning 
even m carbonic acid. We will place our potassium in 
the bulb of this tube. You see we have a stream of the 
gas coming out there, sufficiently concentrated and pure to 
extinguish the flame of that spirit-lamp. Now, wre require 
to heat the potassium first before it will ignite, but when 
we have once got it in a state of perfect fusion it will 
burn brilliantly in the carbonic acid. There it is burning, 
you see, in an atmosphere of carbonic acid with a very 
brilliant light, thus showing that even this gas,—carbonic 
acid—because it contains oxygen, and because it is capable 
of decomposition, may be regarded as a supporter of 
combustion, although we generally look upon it as a type 
of those gases which possess in a high degree the power 
of extinguishing combustion. 

Weekly Evening Meeting, Friday, March 22, 1861. 

The Rev. John Barlow. M.A. F.R.S., Vice-President, 

in the Chair. 

On the Origin of the Parallel Roads of Lochaber (Glen Roy), 

Scotland, by Professor H. D. Rogers, F.R.S. F.G.S. §c. 

The speaker prefaced his account of these curious features 
in the scenery of Lochaber, by stating that he was induced 
to recall attention to them from having during four recent 
visits to the ground, discovered certain phenomena not 
hitherto noticed or theoretically considered by any of the 
able and distinguished observers who have preceded him. 
Though nearly all the more prominent peculiar characters 
of the scene have been very skilfully described and dis¬ 
cussed by Dr. MacCulloch, Sir Thomas Dick Lauder, 
Charles Darwin, Esq., David Milne Home, Esq., Professor 
Agassiz, Sir George S. Mackenzie, Robert Chambers, Esq., 
and others, Professor Rogers has been led by a careful 
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study of the structure of the so-called Parallel Roads, and 
a perusal of the views of those eminent geologists, to 
reject all the hypotheses thus far offered in explanation of 
the terraces as inadequate, and to recognize in the facts 
about to he developed, a key to a solution of the problem of 
their origin, which he thinks may prove satisfactory. 

The geographical area of the parallel roads may be 
defined as embraced between Loch Laggan and Loch 
Lochy, east of the Great Caledonian Yalley. They are 
chiefly restricted indeed to Glen Spean, Glen Roy, and 
two or three immediately adjacent smaller glens. One 
belt of them ranges from near Spean Bridge up the Spean 
Yalley to beyond the head of Loch Laggan ; another up 
Glen Roy to the water-sheds at its very head, and a third 
through Glen Gluoi to its head. 

The “ Roads," or Shelves, themselves, are of various 
heights above the sea, the lowest of the three conspicuous 
ones in Glen Roy having an elevation of about 850 feet, 
the middle one a height of about 1060 feet, and the highest 
a level of nearly 1140 feet. Other much fainter, still 
more elevated shelves, are discernable in Glen Gluoi, but 
all hitherto seen lie below a horizon of 1500 feet above 
the ocean. These Parallel Roads, as they are called, are 
apparently level, and therefore parallel, but further instru¬ 
mental measurements are necessary before the question of 
their absolute horizontality can be regarded as satisfact¬ 
orily settled. 

They constitute a most impressive feature in the scenery 
of the lonely, treeless glens containing them. Winding 
into all the recesses and round the shoulders of the moun¬ 
tains which they imprint, they present at first view a 
striking likeness to a succession of raised beaches deserted 
by their waters. 

Seen in profile, as when looked at horizontally, they 
resemble so many artificial hill-side cuttings, the back of 
each terrace lying withing the general profile of the 
mountain slope while the front or outer edge is protube¬ 
rant beyond it. Each is indeed a nearly level, wide, deep 
groove, in the easily eroded boulder drift, or diluvium, 
which to a greater or less thickness everywhere clothes 
the sides of these mountains. They vary greatly in their 
relative distinctness, being in some places vaguely dis¬ 
cernable, while in other spots they indent the surface very 
plainly, just as they happen to be narrow and to coincide 
in slope with the hill, or to be broad and apparantly level 
from front to back. Where most indistinct they are 
frequently not discernable at all when we stand upon 
them; though we may in a favourable light have detected 
their position and course from the opposite side of the 
glen, or, better still, from the bed of the valley. The 
conditions which influence this fluctuation in distinctness 
promise if carefully observed, to dispel much of the 
obscurity which has hitherto invested the origin of the 
terraces. The modifying circumstances seem to be all 
referable to one general condition, that of exposure to a 
current or inundation, supposed by the speaker to have 
rushed through these glens from their mouths to their 
heads, or upper ends. Thus it would appear : 1st, With 
scarcely an exception, that each terrace or shelf is most 
deeply imprinted in the hill-side, and is broadest where 
the surface thus grooved has its aspect down the glen on 
towards the Atlantic and is faintest where the ground 
fronts towards the head of the valley on the German 
Ocean. 2nd, While conspicuous on the open sides and 
the westward sloping shoulders of the hills, the terraces 
disappear altogether in the recesses or deeper corries 
which scollop the flanks of the mountains. 3rd, Each 
shelf, or “ road," grows usually more and more distinct as 
it approaches the head of its own special glen, until those 
of the two opposite sides meet in a round spoon-like point. 

A fact obviously material to a true theory of the origin 
of the terraces, is that each of them coincides accurately 
in level with some water-shed or notch in the hills leading 
out from its glen into some other glen or valley adjoining, 

a coincidence suggestive of the notion that they were 
formed by the grooving agency of a flood pouring through 
the glens while it was embayed at the respective levels of 
these natural wraste weirs. In confirmation of this view 
that they were transiently caused by erosive currents held 
successively at the heights of the barriers on whose levels 
the terraces terminate, we have as another interesting 
general feature, a remarkable ruggedness of the bed of 
each external glen just outside the water-shed or barrier 
closing the glen which contains the terrace. These rough 
and deep ravines, contrasting strikingly with the smooth 
spoon- like terminations of the terrace-lined glens which 
head against them, strengthen the suggestion already 
already awakened by the marks of horizontal erosion in 
the terraces themselves, that the notches or passes which 
determined the grooving of the hill sides on their one 
hand were externally the sites of so many stupendous 
cataracts. 

The internal structure or disposition of the matter com¬ 
posing each terrace, affords a further and striking corrobo¬ 
ration of this hypothesis of the passage of an erosive flood. 
It consists in an “ oblique lamination," or slant bedding 
of the constituents of the shelves ; viz., the layers of gravel, 
sand, and other sediment, such as geologists familiarly 
recognize as the result of a strong current pushing forward 
the fragmentary material which it is depositing, and which 
is held by them to indicate in the direction towards which 
the laminae dip, the direction towards which the current 
has moved. Now, it is a most suggestive peculiarity 
in the oblique bedding of these terraces, that the “dip," 
or downward slant, is almost invariably up the glen, or 
towards its head, and not down the glen, or towards the 
Atlantic, as we must suppose it would have been had the 
glen been a bay of the sea, and these materials but portions 
of ordinary sea beaches. Indeed, this feature is of itself 
enough to suggest an origin due to a strong current sweep¬ 
ing inward from the Atlantic, and across the water-shed 
of the island to the opposite sea. 

The speaker next proceeded to examine the hypotheses 
of his predecessors in this inquiry respecting the origin 
of the Parallel Roads. They all assume the agency, in 
one form or another, of standing water, either the ocean 
in its ordinary state of repose, or lakes pent within the 
glens. 

The notion that a quietly resting sea has fashioned these 
level shelves is refuted by the fact that they are not true 
marine beaches ; they exhibit none of the distinctive 
features of genuine sea-shores, not avestageof any marine 
organic remains, no rippled sands, no shingle, and no sea 
cliffs. They display in like manner a total absence of the 
distinctive marks of lake sides ; not one lacustrine organ¬ 
ism, neither fresh-water plant, nor animal having ever 
been discovered imbedded in them. A further difficulty 
attends the lake-hypothesis in the necessity it imposes 
of discovering a feasible cause of blockage of the glens at 
different stations above their mouths, to pond the waters to 
the respective heights of the terraces. Though much 
ingenuity has been expended upon this part of the problem 
no suggestions yet offered of barriers of gravel, accumu¬ 
lated by currents of glaciers from Ben Nevis, can be 
regarded as admissible, inasmuch as there are no traces of 
any such in any of those localities where alone we can 
assume them to have existed to produce the required 
embaying of the waters. In this entire absence of all 
remnants of the supposed natural dams across the glens, 
it is most unphilosophical to take for granted their total 
obliteration, where no cause has or can be assigned which 
can have so effaced them. 

On the other hand, the hypothesis of successive “ sea 
margins,” or sea levels, is overthrown by the now well- 
established deduction from the speaker’s own recent 
measurements, that none of the several shelves, or “ roads," 
of Glen Roy correspond in level with any of those seen in 
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the adjacent valley Glen Gluoi, a marked discrepancy 
separating the two groups of terraces into two indepen¬ 
dently produced systems. It can he shownf moreover, 
that these discordances of interval between the shelves of 
the glens respectively, are such as cannot be accounted 
for on any supposition of “ faults,” or dislocation of the 
earth’s crust, in the ground between the two glens. 
Equally incompatible are all the facts of the relative levels 
of the shelves, with the notion that they are possibly sea 
beaches which may have undergone an unequal amount of 
elevation by an oblique secular rise of the land, such as 
is known to be very gradually taking place on some coasts 
at the present day. The individual terraces are too nearly 
level to admit of this explanation ; since so wide a 
warping of the crust from horizontally within so limited 
a space as separates the two glens, would have left them 
conspicuously sloping. Besides, the two systems of shelves 
are wholly insulated from each other, and the notion of 
their origin as sea beaches gradually elevated implies a 
continuity between them, together with certain agreements 
in their directions of derivation from levelness which we 
wholly fail to perceive. 

In conclusion, the speaker proceeded to- sketch the 
action to which he ascribes the formation of all these 
shelves, or parallel roads. He supposes the several terraces 
to have been cut or grooved in the sides of the hills by a 
great inundation from the Atlantic, engendered by some 
wide earthquake disturbance of the ocean’s bed, and 
forced against the western slope of Scotland. The features 
of the country indicate that, while a portion of such a 
vast sea-tide entering the Firth of Linnhe rushed straight 
across the island through the deep natural trench, Glen 
Mor, or the Great Caledonian Valley, a branch current was 
deflected from this, and turned by the Spean valley and 
its tributary glens Glen Boy and Glen Gluoi, into the 
valley of the Spey, and so across to the German Ocean. 
In this transit, the deflected waters first embayed in these 
glens, and then filling and pouring through them, would, 
upon rising to the levels of the successive water-sheds, or 
low passes, which open a way to the eastern slope of the 
island, take on a swift current through each notch, and as 
long as the outpour nearly balanced the influx, this current 
temporarily stationary in height, would carve or groove 
the soft “ drift,” of the hill side. But the influx in¬ 
creasing, the stationary level and grooving power of the 
surface stream w'ould cease, and would only recommence 
when the flood rising to the brim of another natural dam 
a new temporary equilibrium would be established, a new 
horizontal superficial current set in motion, and a second 
shelf or terrace begin to be eroded at the higher level. 
So each of the parallel roads is conceived to have been 
produced in the successive stages of the rising of one vast 
steady incursion of the sea. The lapsing back of the 
waters, unaccompanied by any sharp localized surface 
cuirents, through the passes, could imprint no such defined 
marks on the surface, nor accomplish more than a faint 
and partial obliteration of the terraces just previously ex¬ 
cavated during their incursion. This procedure was 
elucidated by likening it to what takes place when we 
allow a steady but gradually increasing jet of water to 
flow into the tank, perforated laterally with several 
orifices at successive elevations, the outlets permitting a 
somewhat less rapid rate of discharge than is equivelant 
to the influx. If such a tank be smeared internally with 
soft clay, the inpour can be so regulated in respect to its 
acceleration, that the w’ater, as it rises successively to the 
levels of the several orifices will take on a horizontal motion 
or current, through, first the lower hole, and then the second, 
and so on, and, remaining approximately stationary for a 
brief while on the level of each, will groove the soft clay 
as it passes out, until it swells above the orifice to reach 
the next. Some such process as this at the notches which 
terminate the glens will, it is believed, account for the 
terraces and all the features which belong to them. 

Chemical Notices from Foreign Sources. 

I. MINERAL CHEMISTRY. 

Carbonate of Potash. — The amount of water 
which carbonate of potash contains has been debated by 
several chemists. Wackenroder, Phillips, Bdrard and 
Giese, and now Dr. J. J. Pohl (Sitzungsber d. Akad. der 
Wissensch. zu Wien., bd. xli. s. 630) have severally 
examined the salt with a view to its determination. The 
last found in a saturated solution of potash which had 
been kept in a stoppered bottle for more than a year, 
some six-sided crystals which, removed into the air, 
quickly attracted moisture and liquefied. The qualitative 
analysis of these crystals showed them to be composed of 
potash, carbonic acid, and water, with mere traces of 
chlorine and sulphuric acid. When heated to ioo° C. 
they lost 5*180 per cent, of water. Further investigations 
showed that they contained considerably more water, 
which could only be expelled by a much higher tempera¬ 
ture. The salt dried over sulphuric acid lost, when 
heated to redness, 15*994 of water, and had the following 
composition:— 

Carbonate of potash .... 83*517 
Water ....... 15*994 
Chlorine, sulphuric acid, and loss , . 0*489 

IOO’OOO 

This closely approaches the formula 2 (KO, C02) 3 HO, 
which would give in a hundred parts carbonate of potash 
83*676, water 16*324. As, however, the water expelled 
above ioo° was only 10*814, the author decides that the salt 
was KO, C02 HO and the excess of water hygroscopic 
moisture. When exposed to the air this salt quickly 
attracts 4*5 more water, and then has the formula 
2 (KO C02) 3 HO. By taking up a very small quantity 
more water the salt liquefies to an oily fluid. 

II. ORGANIC CHEMISTRY. 

Phenanicin.—Phenameiii is the name given by 
Scheurer Kestner (Polytech. Centralblatt., 1861, s. 395) 
to aniline violet, the composition and constitution of which 
he has discussed in a review of a work by Willm. In 
the preparation of his aniline violet the author used 
hydrochlorate of aniline and chloride of lime. In this 
process, besides the violet precipitate, a brown colouring 
matter and a resinous body are produced. The brown 
matter is present in quantity, and mostly remains in 
solution. It dyes silk and wool a chesnut brown, and is 
easily separated from the violet matter in consequence of 
its solubility in the alkaline liquor. The resinous matter 
is insoluble in weak spirit, water, and acetic acid, but is 
easily taken up by pure alcohol, sulphide of carbon, 
benzole, and ether. With the general properties of aniline 
violet our readers are well acquainted, and wre need not 
repeat them. When it is dissolved in strong acetic acid, 
and the solution is allowed to stand for a time, a crystalline 
crust forms, and the sides of the dish become covered with 
small crystals. When these are washed free from the 
acetic acid and dried, they have a greener colour and more 
lustre than the amorphous mass obtained by evaporating 
an alcoholic solution. The author analysed both the 
amorphous mass and the crystals, and obtained the 
following numbers :— 

Amorphous. Crystals. 

1. 11. 1. 11. 
Carbon .... 73-30 74*06 73-58 74*60 
Hydrogen .... 5-96 57i 6-io 6-io 

Nitrogen .... 11*31 11*46 - 11*92 

(The first specimens in both cases w*ere dried at ioo°, and 
the second at no°.) Aniline violet, therefore, contains 
less nitrogen than aniline. From the above numbers the 
author derives the formula C30H14N2O2 for the crystalline 
product dried at no0. The formation of aniline violet 
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from aniline cannot be satisfactorily explained as long as 
tlie composition of the secondary products remains unknown 
The author gives the following equation, which represents 
the change as involving the loss of water and the elements 
of ammonia:—5 (C12H7N) -f 8 0 = 2 (C30H14N2O2) + 
N1I3 + 4 HO. If this be correct, the change resembles 
the formation of naphtamein from naphthalidin, whence 
the author proposes the name phenameiu for aniline 
violet. There is this difficulty, however : ammonia is 
found in the liquid separated from the precipitated 
naphtamein, but none can be discovered in that separated 
from the aniline violet. The author, in the course of his 
experiments, determined that to change 100 grammes of 
aniline into aniline violet a quantity of chloride of lime 
was required which accorded to 12 grammes of oxygen ; 
that is, nearly equivalents of oxygen to 1 equivalent of 
aniline. 

jVikaptoia.—Alkapton is the name which Professor 
Boedeker, of Gottingen (Annalen der Chem. und Pharm. 
bd. cxvii. s. 98),has given to a body he has extracted from 
urine, which reduces oxide of copper like sugar, but 
which will not ferment. It may be separated from the 
urine in the same way as diabetic sugar. "When purified 
and dried, it forms a yellow transparent mass without 
taste or smell. When mixed with soda lime the author 
says no ammonia is evolved, but when heated alone in a 
glass tube an alkaline vapour with a disgusting smell is 
developed. Alkapton is soluble in alcohol and water, but 
almost insoluble in pure ether. The yellow aqueous 
solution reddens litmus. An alkaline solution exposed 
to the air rapidly absorbs oxygen, and becomes of a dark 
colour. The other reactions have nothing remarkable. 
The author, unfortunately, leaves us quite in the dark as 
to the composition of alkapton. 

MISCELLANEOUS. 

THE POLYTECHNIC INSTITUTION. 

Probably few of our Metropolitan readers know the 
danger which has threatened this useful institution within 
the last few months. The important locality in which it is 
situated and the convenient arrangement of its halls and 
theatres are too tempting for those whose mission it is to 
provide the public with a less intellectual kind of amuse¬ 
ment ; the present Directors have, in fact, only a month or 
two since, found a competitor for the purchase of the 
Institution in one of the most extensive projectors of 
modern music-hall entertainments, and it was for some 
time a doubtful question as to who would become the 
proprietor. Science, however, is not yet driven from its 
popular resort, and, under the energetic management of 
Mr. J. S. Phene, who has been re-appointed managing 
director, we hope that the vitality and progress of this 
Institution will be secured for many years to come. On 
Saturday last there was a private view of a new gallery of 
modern paintings which has just been opened. We 
heartily wish success to this new feature in the Polytechnic 
Institution, the attractions of which, in an amusing and 
instructive form, have latterly been of a class to demand 
public support to a greater extent than, we fear, has been 
accorded it. We understand it is to be succeeded in the 
winter by an exhibition of the works of deceased artists. 
At a meeting of some friends of the Institution, who 
adjourned after the entertainments to WTllis’s Booms, to a 
cold collation given by the managing director, he pledged 
himself to raise the credit and usefulness of the Institution 
to a high pitch, if fairly supported by the public, which 
he certainly ought to be. 

Everything seems now to promise that the Polytechnic 
will rapidly regain that position in public estimation which 
it has so long and deservedly enjoyed. We have no reason 
to imagine that such an institution, under judicious 

management, should not become one of the most attractive 
places of entertainment in the Metropolis. It is quite an 
error to suppose that the public do not care for science. 
On the contrary, no subject is capable of exciting more 
genuine interest, and, if it has llie reputation of being dry 
and difficult to understand, it shows that the expounder 
has been in fault, not Science herself. 

We think, nevertheless, that some improvement might 
be made in the character of the entertainments offered. 
For some years they have sadly lacked novelty and variety. 
We look in vain for illustrations or expositions of the 
latest discoveries in science ; these are seldom introduced 
to the notice of the frequenters of the Institution until 
they have ceased to be novelties. Every now and then 
some startling discovery is made. It attracts considerable 
interest even amongst the general public, and most literary 
journals devote a column or two of their space to its 
popularisation. The gorgeous colouring matters extracted 
from coal tar, and the recent brilliant spectrum discoveries 
are instances which at once occur to our minds. It should 
be the manager’s duty to lay wait for such novelties as 
these and instantly to present them to the public in such 
a form that their leading features could be readily under¬ 
stood. If, when the interest in these commenced to flag, 
other more recent discoveries were illustrated in a similar 
manner, the public would be gradually led to resort to the 
Polytechnic whenever an important scientific discovery 
was announced with the certainty of finding it there fully 
illustrated. The Polytechnic would then be to the middle 
what the Royal Institution is to the upper classes, and 
would be patronised in as generous a manner. The lecture 
on ProfessorWheatstone’snewUrhversal Private Telegraph 
is a step in the right direction, and we hope to see the 
everlasting diver and diving-bell and the “ electric fluid,” 
which is daily “ made to assume volumes of beautiful 
colours,” replaced before long by some less haclcnied 
scientific exhibition. The change which has just been 
effected by the appointment of so enterprising a manager 
as Mr. Phen6 will be a gcod opportunity of getting rid of 
some of these time-honoured traditions. We shall watch 
with interest the steps which will, doubtless, be taken by 
this gentleman to keep up with the progress of scientific 
discovery. 

ANSWERS TO CORRESPONDENTS. 

In publishing letters from our Correspondents we do not thereby 
adopt the views of the writers. Our intention to give both sides of a 
question will frequently oblige us to publish opinions with which we 
do not agree. 

*** All Editorial Communications are to be addressed to Mr. Crookes, 
and Advertisements and Business Communications to the Publishers 
Griffin, Bohn & Co., at the Office, 10, Stationers’ Hall Court, 
London, E.C. 

Vol. ll. of the Chemical News, containing a copious Index, is now 
ready, price izs., by post, 12s. 8cb, handsomely bound in cloth, gold 
lettered. The cases for binding may be obtained at our Office, price 
is. 6d. Subscribers may have their copies bound for zs. if sent to 
our Office, or, if accompanied by a cloth case, for 6d. A few copies of 
Vol. I. can still be had, price 10s. 6d., by post ns. zd. Vol. III. com¬ 
menced on January 5, 1861, and will be complete in 26 numbers. 

II. Sherman.—Already published. 
Kemas.—Received. 
M. B., Macclesfield.—Several good formulae have already been given 

for black ink. 
J. A. B.—Your communication contains nothing new ; the first 

suggestion is impracticable, the second has been accomplished for 
many years. 

J. E.—The specific gravity of pure benzol is o'885. It boils at 176° F. 
The specific gravity of the nitric acid used in converting it into nitro- 
benzol is 15. In practice, however, a mixture of strong commercial 
nitric acid and oil of vitriol is used in equal quantities. 

A Subscriber.—1. It is supposed to be loss of water. 2. It has, but 
not so thoroughly as to decide the points you name. 3. Such analyses 
could not be done. It requires an experienced analyst with all the 
resources of a laboratory to detect many adulterations. 
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SCIENTIFIC AND ANALYTICAL 

• CHEMISTRY. 

On the Property of Platinum rendered Incandescent by 
an Electric Current to Produce Gaseous Combinations, 
by M, E. Saint-Edme. 

I will first draw attention to the sensibility of iodised 
starch paper as a re-agent for oxygen compounds of 
nitrogen, hyponitric, and nitric acids, infinitely minuter 
traces of which may be indicated by sensibly blueing the 
starched paper. 

M. Leroux’s experiment, which consists in obtaining 
ozone by passing a current of air on a platinum wire 
made red-hot by electricity, has led me to inquire whether 
oxygen only can be modified under the same conditions. 
I find that pure oxygen passing in contact with a spiral 
rendered incandescent by an electrical current produces 
no action on iodised starched paper, and consequently 
does not appear to be modified. If, on the contaary, 
oxygen and nitrogen are made to arrive at the same time 
in contact with the red-hot spiral, the issuing gas colours 
strongly the iodised starched paper blue, and reddens 
litmus paper. From this I infer that, under these con¬ 
ditions, nitric acid is formed. I am at present continuing 
these researches with various gases.— Comptes-Pendus. 

Transformation of Theobromine into Cafeine, 

by M. Strecker. 

Theobromine and cafein are homologues, differing only 
by C2H2, of which the latter contains the larger amount. 
M. Strecker has now prepared cafeine artificially, by 
giving to theobromine the elements it lacked. This 
was effected by heating the combination formed by 
theobromine and oxide of silver, in a closed vessel, with 
methylhydriodic ether. The product, treated with 
alcohol, yielded crystallizable cafeine in silky threads. 

This reaction is easily intelligible by the following 
formula:— 

C14H8N404 AgO + C0H3I = C16H10N4O4 + HO + Agl. 
V-Y-y V' Y—^ V-Y-^ 

Theobromine. Hydriodic ether. Cafeine. 

—Neues Pepert. fur Pharmacie, vol. x. p. 32. 

On the Estimation of Aluminium by Standard Solutions, 

by AIM. Erlenmeyer and Lewenstein. 

By employing a standard solution of ammonia or potassa 
to estimate the aluminium contained in alum, it has been 
found that the weaker the alum solution, the more exact 
is the result; doubtless because the sulphate becomes 
more basic according to the weakness of the solution. 
Howmver, as it is impossible to completely avoid the 
formation of this basic salt, the difficulty is evaded by 

transforming the double sulphate into chloride of 
aluminium by means of chloride of barium. 

Potassa, as well as ammonia, entirely decomposes 
chloride of aluminium, whether neutral or basic. When 
in this state, aluminium can be estimated easily by 
standard solutions, and the authors bring forward 
numerous instances in support of their opinion.—Zeit- 
schrift fur Chem. und Pharm. 

TECHNICAL CHEMISTRY. 

On the Employment of Lighting Gas in Acieration, 
by M. Gruner. 

In the Comptes-Pendus of the nth of last March, M. 
Fremy put the question to metallurgists whether his 
experiments relating to the conversion of iron into steel 
by means of lighting gas could not be practically utilized. 
In the name of metallurgists, let me be permitted to 
reply, that practice has long since positively decided this 
point. 

Twenty-five years ago, Mr. Macintosh, an ingenious 
Glasgow manufacturer, made several tons of cemented 
steel by submitting iron, at a dull red heat, to the action 
of lighting gas, operating with from 100 to 150 lbs. at a 
time, the iron bars being two inches broad and six lines 
thick. The cementation took from eighteen to twenty 
hours, and when the operation exceeded that time super- 
carburation took place. 

M. Dufrenoy published these details in the third 
series of the “ Annales des Mines,” vol. v. p. 171. He had 
himself seen specimens of this steel, a portion of which 
wras melted and then worked by the ordinary means. 
M. Dufrenoy says that the supercarburated thin bars 
nearly resembled graphite. Thus, then, by the sole 
action of lighting gas, without mixture of any foreign 
body, it is possible to obtain either steel or cast iron ; 
it is only a question of time or temperature. To obtain 
steel there is no need to add ammonia previously in order 
to nitrogenise the iron. In fact, as M. Caron judiciously 
remarked, at the meeting of March 18th, coal gas always 
contains ammonia, and it is not my intention to deny 
its influence on cementation. I will not further attempt 
to solve the question of the presence or absence of 
nitrogen in steel: but it appears to me certain that if 
nitrogen exists in steel it exists equally in cast iron. 
Moreover, it is twenty years since Dr. Schafhaiitl, of 
Munich, stated positively that he had found nitrogen in 
cast iron, 

It must be remembered that in ordinary cementation 
with wood charcoal, as in Mr. Macintosh’s experiment, 
iron is gradually brought to the state of steel, and then 
to that of cast iron. There is no precise limit between 
these three stages. At what period of the operation, 
and by what reaction will the nitrogen previously 
absorbed, again quit the iron ? In malleable cast iron, 
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whence comes the nitrogen if not contained in the 
cast iron itself? And in puddled steel, how can 
nitrogen combine with iron or carbon if cast iron 
does not contain it? I showed in a paper on puddled 
steel, published a year ago in the “ Annales des 
Mines,” vol. xv., that the fining of cast iron in a rever¬ 
beratory furnace takes place under a coating of slag 
containing iron and manganese when puddled steel is 
to he obtained. I ask, then, how the hot atmospheric 
nitrogen of a furnace can combine with iron and carbon 
across this coating of scoria ? Certainly, if puddled 
steel contains nitrogen, it can only proceed from cast 
iron, and it appears to me as interesting to prove its 
presence in cast iron as in steel itself. But let me be 
allowed to raise some doubts on the possibility of proving 
the presence of nitrogen in steel by hydrogen. At red 
heat iron takes away the nitrogen from ammonia and 
sets the hydrogen at liberty ; and at the same tempera¬ 
ture will this hydrogen again take away the nitrogen 
from the iron,—from the iron which is always in excess 
relatively to the gaseous molecules which can react on 
it ? It is more difficult to conceive the production of 
ammonia under these circumstances than the direct 
combination of hydrogen with free nitrogen. 

Another fact which proves that steel and cast iron 
differ only in containing diverse proportions of the same 
elements is, that pure white cast irons can be tempered 
and even forged like steel; witness the white cast iron 
of Sieges, used for making screw-plates. 

Finally, if forged natural steel contains nitrogen, this 
element ought also to be found in cast iron ; and in the 
second place, it has long been proved that iron can be 
transformed at will, either into cast iron or steel, by 
ordinary or coal gas cementation. To effect either, a 
difference only of time and temperature suffices.-— 
Comptes-Hendus. 

PHARMACY, TOXICOLOGY, &e. 

Note on Blood-stains, by M. Guibouht. 

One of the problems of chemical jurisprudence most 
frequcntty presenting itself is that of determining the 
nature of supposed spots of blood, and one of the most 
usual methods consists in treating the spots in a manner 
accurately described in special works with a small quan¬ 
tity of distilled water. This water, in the case supposed, 
dissolves the colouring matter of the blood, leaving the 
fibrin on the spot. The liquid, which is red and trans¬ 
parent, loses its colour by boiling, and forms a grey 
coagulum, which a small quantity of caustic potash will 
re-dissolve. The liquid, again become transparent, 
appears either reddish or green, according to the manner 
of looking at it. 

Let us suppose an operation carried on in a straight 
glass tube closed at one end. The alkaline liquid pre¬ 
pared as is about to be described, will appear green by 
transmitted light; that is to say, when the tube is 
placed between the eye and the day light. If, on the 
contrary, the experimenter stands between the tube and 
the light, the liquid appears reddish, the colour being 
perceived from the same side as the reflected rays. 

M. Picquot, junior, a pharmaceutist of Bar-le-Duc, 
when called upon to decide whether the spots found on 
some planks in the house of a suspected murderer were 
spots of blood, after having obtained the preceding 
results, was much puzzled by reading in M. Devergie’s 
“Medecine Legale ” that the sanguineo-alkaline liquid is 

green seen by reflection and rose coloured by refraction 
(vol. iii. p. 822). M. Gaultier, of Claubry, is even more 
positive. In his “ Chimie Legale,” p. 7, he says :—“ The 
liquid takes then a green tint seen by reflection and rose 
by refraction. . . . The green colouration by reflec¬ 
tion, rose or reddish by refraction, is a certain proof of 
the presence of blood.” M. Picquot finds here a con¬ 
fusion of words, and I quite agree with him. First, the 
green colour seen by transmitted light on placing the 
tube between the eye and the light is evidently not a 
reflected colour. Again, this same green colour is 
refracted, since the luminous rays cannot traverse the 
liquid without undergoing refraction on entering the 
liquid and again on emerging from it. 

Only the reddish colour seen from the side whence 
the light proceeds simultaneously with the reflected rays 
can be said to be seen by reflected light; but it must be 
remarked that it is not reflected directly by the exterior 
surface of the liquid. It proceeds from all the internal 
points, undergoes a multitude of internal reflections, and 
is finally refracted on its exit before reaching the eye. 

For the sake of accuracy, it is necessary to substitute 
in place of the characteristic phrase of MM. Devergie 
and Gaultier, of Claubry, the following proposition :— 
The sanguineous liquid (obtained after re-dissolving in 
caustic potash the coagulum produced by heat), if 
observed in a straight tube, appears green when placed 
between the eye and the sun, and reddish if the observer 
is placed between the sun and the tube. 

A straight tube is requisite, because if a flask or any 
other vessel of a certain diameter is used, the liquid 
appears rose coloured under all circumstances. If a 
half-filled flask is shaken the lower portion appears 
rosy, but the supernatant froth appears green. In a full 
flask, seen by reflected light, the whole appears rose 
coloured; when seen by transmitted light the liquid 
contained in the spherical part of the flask always 
appears red; whilst that in the straight neck appears 
green. It is astonishing to observe the same liquid in 
one part of the vessel appear green and in another part 
reddish. These variations in no decree invalidate the 

V_/ 

certainty of the conclusion that no other substance than 
blood unites the characteristics successively observed in 
the experiment, namely,— 

1. The red colour of the liquid. 
2. Its decoloration and coagulation at boiling heat. 
3. The grey colour of the coagulum, and its complete 

solubility in a small quantity of caustic potash. 
4. The rose colour of the alkaline coagulum seen by 

reflected light in a straight glass tube, and its green 
colour under transmitted light. 

5. The distinct and simultaneous appearance of two 
colours in a small straight-necked flask when the quantity 
of liquid is large enough to admit of its observation. 

All this is without prejudice to the microscopic obser¬ 
vation of spots and search for blood globules, wdiich 
constitute the essential characteristic and most certain 
indication of the presence of blood.—Journal de Phar- 
macie et de Chimie. 

On the Commercial Purification of Bitter Almond Oilf 

by John S. Blockey. 

The poisonous nature of this substance in its crude state 
warrants the conclusion that some method of perfectly 
freeing it from prussic acid or combined cyanogen 
should be universally adopted, either in its first formation 
from the almonds or in the subsequent rectification. 
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Whether even then it is quite harmless is, I think, 

yet to he proved, and the experiments detailed below 
tend to show that it possesses very powerful properties, 
although not so poisonous as the crude oil. Possibly, 
like many essential oils, it may be found available in 
medicine. Gerhardt states that the oxide of mercury 
will free the crude oil from cyanogen, but I have 
repeatedly tried the efficacy of this agent both alone 
and with water at various temperatures and during 
various durations without any success. I also assured 
myself that the HCy is not in a free state* for no 
effervescence takes place on the addition of NaO C02 
either in solution or otherwise. I next'tried caustic 
potassa, but the only effect was to produce a quantity 
of benzoate of potassa equivalent to the amount of 
alkali employed. The hydrated oxide of mercury appears 
to have no action. I concluded, therefore, that some 
plan must be adopted to free the cyanogen from the oil, 
which would possess sufficient affinity for that purpose, 
and at the same time not exert any action on the free 
hydride of benzoyle. After many attempts, one of 
which consisted in trying chloride of iron and lime, I 
finally adopted the following plan. I had found that 
on mixing a small quantity of oxide of mercury and 
water, and agitating the oil, and then adding a little 
caustic potassa and filtering, that the oil passed through 
clear and colourless and entirely free from cyanogen; 
but I found that the purified oil dissolves appreciable 
quantities of the mercury, and if chemically pure hydride 
of benzole be digested on dry oxide of mercury and 
filtered it will be found to dissolve it to a certain extent. 
I therefore procured a wrought iron still having a very 
long neck, around which a stream of cold water was 
allowed to pass, so as to cool the vapour sufficiently in 
order not to crack the glass tubes of the condenser. I 
found that an ordinary metal worm was speedily dis¬ 
solved by the distillation of mercury. The pure oil does 
not dissolve metallic mercury as it does its oxide. In 
the retort of the still I placed a quantity of crude oil, a 
small quantity of solution of caustic potassa, and lastly, 
the quantity of oxide necessary. The actual weight of 
the latter has to be varied. Some kinds of oil contain 
more cyanogen than others, and the requisite quantity 
of oxide was determined on a small quantity and filtra¬ 
tion. The quantity of potassa required is, strange to 
say, very small in all cases, and I always found that, 
although distillation with IlgO and water alone never 
succeeds in freeing the cyanogen, a small quantity of 
caustic added produces perfect separation. More alkali 
must not be added than necessary, or the high heat of 
the distillation will cause the formation of benzoate ; 
and if the operation be effected by means of a 
current of steam, the water dissolves large quantities 
of the oil. For this reason as little water must be added 
as will suffice to dissolve the caustic alkali, and by careful 
management of the heat nearly all the water comes over 
before any oil distils. 

Towards the close of the operation, large quantities of 
a thick smoke suddenly pour over smelling strongly of 
some of the acryle compounds. I have been unable to 
determine at present to what these fumes are due, but I 
have noticed that as the oil distills it gets darker in 
colour, and at last a tarry matter containing nitrogen 
comes over, and I have sometimes, by very cautious 
management, been able to obtain all the pure oil some 
seconds before the sudden evolution of fumes. The oil 
then requires filtration from small globules of mercury, 
and one-tenth of rectified alcohol to be added,—the use 
of spirit is to prevent the gradual decomposition of the 

pure oil, as it becomes turbid and speedily deposits 
crystals, especially if not perfectly secured from the air. 
I have never yet had an opportunity of determining 
the composition of this substance, although I have kept 
a quantity for some years till an occasion should offer. 
It sublimes, leaving carbonaceous residue, melts at a low 
heat, and solidifies again to a crystalline mass. 

I intended pursuing this investigation further, but 
other matters have since occupied me. I should have 
liked to determine the composition of the tarry residue 
in the retort, of the acrid vapours, and of these crystals; 
also to ascertain whether the oil dissolves other oxides, 
and to what extent. As I cannot foresee any oppor¬ 
tunity for so doing for some little time, I am compelled 
to postpone a paper on these subjects. Meantime, I 
send the result of some experiments on the effects of 
the pure and impure oil on the living animal. 

Fifteen fluid minims of crude oil administered to a full- 
grown cat, produced all the poisoning symptoms of 
prussic acid: violent, spasmodic contractions, &c.; the 
slightest touch producing a contraction in the limb 
touched; in twentv-four hours the cat was alive and 
apparently well. 

Twice the above dose killed another cat almost 
instantly. 

Thirty fluid minims of pure oil seemed to act power¬ 
fully at first as a stimulant, terminating, after a minute 
or two, in loss of all power of motion, gradually 
diminishing, and the animal eventually got well. 

The above doses were all administered in olive oil. 
Thirty fluid minims of pure oil administered alone 

killed a cat in some hours. 
Ninety minims of pure oil alone killed a cat instantly. 
Further experiments suggested themselves, but the 

destruction of life is not a pleasing subject for experi¬ 
ment, and the above are sufficient to show the poisonous 
nature even of pure oil, and that this effect is greatly 
modified by the presence of olive oil. 

Heckmondwike, Yorkshire. 

PROCEEDINGS OP SOCIETIES. 

ROYAL INSTITUTION OF GREAT BRITAIN. 

Weekly Evening Meeting, Friday, May 17, 1861. 

The Duke of Northumberland, K.G. F.R.S., President, 
in the Chair. 

On the Theory of Three Primary Colours, 
by Professor J. Clerk Maxwell. 

The speaker commenced by showing that our power of 
vision depends entirely on our being able to distinguish 
the intensity and quality of colours. The forms of visible 
objects are indicated to us only by differences in colour or 
brightness between them and. surrounding objects. To 
classify and arrange these colours, to ascertain the physical 
conditions on which the differences of coloured rays depend, 
and to trace, as far as we are able, the physiological process 
by which these different rays excite in us various sensa¬ 
tions of colour, we must avail ourselves of the united ex¬ 
perience of painters, opticians, and physiologists. The 
speaker then proceeded to state the results obtained by 
these three classes of enquirers, to explain their apparent 
inconsistency by means of Young’s Theory of Primary 
Colours, and to describe the tests to which he had sub¬ 
jected that theory. 

Painters have studied the relations of colours, in order 
to imitate them by means of pigments. As there are only 

( a limited number of coloured substances adaptedfor painting, 
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while the number of tints in nature is infinite, painters 
are obliged to produce the tints they require by mixing 
their pigments in proper proportions. This leads them to 
regard these tints as actually compounded of other colours, 
corresponding to the pure pigments in the mixture. It is 
found that by using three pigments only, we can produce 
all colours lying within certain limits of intensity and 
purity. For instance, if we take carmine (red), chrome 
yellow, and ultramarine (blue), we get by mixing the 
carmine and the chrome, all varieties of orange, passing 
through scarlet to crimson on the one side, and to yellow 
on the other; by mixing chrome and ultramarine we get all 
hues of green; and by mixing ultramarine with carmine, 
we get all hues of purple, from violet to mauve and crimson. 
Now these are all the strong colours that we ever see or 
can imagine: all others are like these, only less pure in 
tint. Our three colours can be mixed so as to form a 
neutral grey ; and if this grey be mixed with any of the 
hues produced by mixing two colours only, all the tints of 
that hue will be exhibited, from the pure colour to neutral 
grey. If we could assume that the colour of a mixture 
of different kinds of paint is a true mixture of the colours 
of the pigments, and in the same proportion, then an 
analysis of colour might be made with the same ease as a 
chemical analysis of a mixture of substances. 

The colour of a mixture of pigments, however, is often 
very different from a true mixture of the colours of the pure 
pigments. It is found to depend on the size of the particles, a 
finely ground pigment producing more effect than one 
coarsely grouxid. It has also been shown by Professor Helm¬ 
holtz, that when light falls on a mixture of pigments, part of 
it is acted on by one pigment only, and part of it by another ; 
while a third portion is acted on by both pigments in 
succession before it is sent back to the eye. The two parts 
reflected directly from the pure pigments enter the eye 
together, and form a true mixture of colours ; but the 
third portion, which has suffered absorption from both 
pigments, is often so considerable as to give its own cha¬ 
racter to the resulting tint. This is the explanation of the 
green tint produced by mixing most blue and yellow 
pigments. 

In studying the mixture of colours, we must avoid these 
sources of error, either by mixing the rays of light 
themselves, or by combining the impressions of colours 
within the eye by the rotation of coloured papers on a 
disc. 

The speaker then stated what the opticians had discovered 
about colour. White light, according to Newton, consists 
of a great number of different kinds of coloured light 
which can be separated by a prism. Newton divided these 
into seven classes, but we now recognize many thousand 
distinct kinds of light in the spectrum, none of which can 
be shown to be a compound of more elementary rays. If 
we accept the theory that light is an undulation, then, 
as there are undulations of every different period from the 
one end of the spectrum to the other, there are an infinite 
number of possible kinds of light, no one of which can be 
regarded as compounded of any others. 

Physical optics does not lead us to any theory of three 
primary colours, but leaves us in possession of an infinite 
number of pure rays with an infinitely more infinite 
number of compound beams of light, each containing any 
proportions of any number of the pure rays. 

These beams of light, passing through the transparent 
parts of the eye, fall on a sensitive membrane, and we 
become aware of various colours. We know that the 
colour we see depends on the nature of the light; but the 
opticians say there are an infinite number of kinds of light; 
while the painters, and all who pay attention to what they 
see, tell us that they accountfor all actual colours by suppos¬ 
ing them mixtures of three primary colours. 

The speaker then next drew attention to the physio¬ 
logical difficulties in'accounting for the perception of colour. 
Some have supposed that the different kinds of light are 
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distinguished by the time of their vibration. There are 
about 447 billions of vibrations of red light in a second; 
and 577 billions of vibrations of green light in the same 
time. It is certainly not by any mental process of which 
we are conscious that we distinguish between these infini¬ 
tesimal portions of time, and it is difficult to conceive any 
mechanism by which the vibrations could be counted so 
that we should become conscious of the results, especially 
when many rays of different periods of vibration act on 
the same part of the eye at once. 

Besides, all the evidence we have on the nature of 
nervous action goes to prove that whatever be the nature 
of the agent which excites a nerve, the sensation will differ 
only in being more or less acute. By acting on a nerve in 
various ways, we may produce the faintest sensation or 
the most violent pain ; but if the intensity of the sensation 
is the same, its quality must be the same. 

Now, we may perceive by our eyes a faint red light 
which may be made stronger and stronger till our eyes are 
dazzled. We may then perform the same experiment with 
a green light or a blue light. We shall thus see that our 
sensation of colour may differ in other ways, besides in 
being stronger or fainter. The sensation of colour, there¬ 
fore, cannot be due to one nerve only. 

rlhe speaker then proceeded to state he theory of Dr. 
Thomas Young, as the only theory which completely 
reconciles these difficulties in accounting for the percep¬ 
tion of colour. 

Young supposes that the eye is provided with three 
distinct sets of nervous fibres, each set extending over the 
whole sensitive surface of the eye. Each of these three 
systems of nerves, when excited, gives us a different sensa¬ 
tion. One of them, which gives us the sensation we call 
red, is excited most by the red rays, but also by the orange 
and yellow, and slightly by the violet ; another is acted 
on by the green rays, but also by the orange and yellow 
and part of the blue ; while the third is acted on by the 
blue and violet rays. 

If we could excite one of these sets of nerves without 
acting on the others, we should have the pure sensation 
corresponding to that set of nerves. This would be truly 
a primary colour, whether the nerve were excited by pure 
or by compound light, or even by the action of pressure 
or disease. 

If such experiments could be made, we should be able 
to see the primary colours separately, and to describe their 
appearance by reference to the scale of colours in the 
spectrum. 

But wre have no direct consciousness of the contrivances 
of our own bodies, and we never feel any sensation which 
is not infinitely complex, so that w'e can never know 
directly how many sensations are combined when we see 
a colour. Still less can we isolate one or more sensa ions 
by artificial means, so that in general when a ray enters 
the eye, though it should be one of the pure rays of the 
spectrum, it may excite more than one of the three sets of 
nerves, and thus produce a compound sensation. 

The terms simple and compound, therefore, as applied 
to colour sensation, have by no means the same meaning as 
they have when applied to a ray of light. 

The speaker then stated some of the consequences of 
Young’s theory, and described the tests to which he had 
subjected it:— 

ist. There are three primary colours. 

2nd. Every colour is either a primary colour, or a mix¬ 
ture of primary colours. 

3rd. Four colours may alwrays be arranged in one of 
two ways. Either one of them is a mixture of the other 
three, or a mixture of two of them can be fouud, identical 
with a mixture of the other twTo. 

4th. These results may be stated in the form of colour- 
equations, giving the numerical value of the amount of 
each colour entering into any mixture. By means of the 

Royal Institution of Great Britain. 
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Colour Top,1 such, equations can be obtained for coloured 
papers, and they may be obtained with a degree of accuracy 
showing that the colour-judgment of the eye may be 
rendered very perfect. 

The speaker had tested in this way more than ioo 
different pigments and mixtures, and had found the results 
agree with the theory of three primaries in every case. 
He had also examined all the colours of the spectrum with 
the same result. 

The experiments with pigments do not indicate what 
colours are to be considered as primary ; but experiments 
on the prismatic spectrum show that all the colours of the 
spectrum, and therefore all the colours in nature, are 
equivalent to mixtures of three colours of the spectrum 
itself, namely, red, green (near the line E), and blue (near 
the line G). Yellow was found to be a mixture of red 
and green. 

The speaker, assuming red, green, and blue, as primary 
colouis, then exhibited them on a screen by means of three 
magic lanterns, before which were placed glass troughs 
containing respectively sulphocyanide of iron, chloride of 
copper, and ammoniated copper. 

A triangle was thus illuminated, so that the pure colours 
appeared at its angles, while the rest of the triangle con¬ 
tained the various mixtures of the cclours as in Young’s 
triangle of colour. 

The graduated intensity of the primary colours in 
different parts of the spectrum was exhibited by three 
coloured images, which, when superposed on the screen, 
gave an artificial representation of the spectrum. 

Three photographs of a coloured ribbon taken through 
the hree coloured solutions respectively were introduced 
into the camera, giving images representing the red, the 
green, and the blue parts separately, as they would be seen 
by each of Young’s three sets of nerves separately. When 
these were superposed, a coloured image was seen, which, 
if the red and green images had been as fully photographed 
as the blue, would have been a truly-coloured image of 
the ribbon. By finding photographic materials more 
sensitive to the less refrangible rays, the representation of 
the colours of objects might be greatly improved. 

The speaker then proceeded to exhibit mixtures of the 
colours of the pure spectrum. Light from the electric 
lamp was passed through a narrow slit, a lens and a prism, 
so as to throw a pure spectrum on a screen containing three 
moveable slits, through which three distinct portions of 
the spectrum were suffered to pass. These portions were 
concentrated by a lens on a screen at a distance, forming 
a large, uniformly coloured image of the prism. 

When the whole spectrum was allowed to pass, this 
image was white, as in Newton’s experiment of combining 
the rays of the spectrum. When portions of the spectrum 
were allowed to pass through the moveable slits, the 
image was uniformly illuminated with a mixture of the 
corresponding colours. In order to see these colours 
separately, another lens was placed between the moveable 
slits and the screen. A magnified image of the slits was 
thus thrown on the screen, each slit showing, by its colour 
and its breadth, the quality and quantity of the colour 
which it suffered to pass. Several colours were thus ex¬ 
hibited, first separately, and then in combination. Bed 
and blue for instance, produced purple ; red and green 
produced yellow ; blue arid yellow produced a pale pink ; 
red, blue, and green produced white ; and red and a bluish 
green near the line E produced a colour which appears 
very different to different eyes. 

The speaker concluded by stating the peculiarities of 
colour-blind vision, and by showing that the investigation 
into the theory of colour is truly a physiological inquiry, 
and that it requires the observations and testimony of 
persons of every kind in order to discover and explain the 
various peculiarities of vision. 

1 Described in the Transactions of the Royal Society of Edinburgh, 
YoL XXI., and in the Philosophical Magazine. 
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NOTICES OF BOOKS. 

A Familiar Introduction to the Study of Polarised Light. 
By C. Woodward, F.B.S., President of the Islington 
Literary and Scientific Society. Third Edition, care¬ 
fully revised. London : J. Van Voorst. 1861. 

We feel sure that chemists might make more frequent 
and more serviceable use of the polariscope than they 
have yet done. When the crystals of the substance under 
examination can be obtained of sufficient size, sections may 
often be advantageously used in the experiments, and will 
frequently afford more information than the confused mass 
of small crystals obtained by evaporating a drop of the 
solution on a glass slide under the microscope. In using 
the miscroscopic goniometer also the margins of crystals 
may be conveniently made distinctly visible by the colours 
which they transmit when viewed in polarized light. 

Mr. Woodward’s “Familiar Introduction” does not 
attempt much, but what it attempts it certainly accom¬ 
plishes. Nothing can be more satisfactory than the way 
in which the mysteries of this difficult subject are cleared 
up. The verbal descriptions and illustrations, as well as 
the diagrams themselves, are easily intelligible to any 
reader, even to one who approaches the subject for the 
first time. 

Mr. Woodward divides his little work into two parts: 
the first of these contains an account of the phenomena of 
polarised light, and the various theories which have been 
propounded to explain these phenomena; while the 
second part is devoted to a detailed description of the 
table polariscope and microscope. These instruments 
were devised by the author, and are admirably adapted 
for showing in a conspicuous manner some of the most 
intricate and beautiful of optical phenomena. 

The few remarks on the historical development of this 
branch of science are interesting, and though brief, serve 
well as an introduction for the student to the fundamental 
experiment of Dr. Young on the interference of the waves 
of light. This experiment is explained with admirable 
precision and clearness. The next few pages gives a very 
satisfactory view, by means of diagrams and descriptions, 
of the apparatus by means of which the primary 
phenomena of waves may be shown. Newton's experi¬ 
mental researches on the cause of the colours of thin 
plates follows and then the description of the way in 
which colours are produced by the different lengths of 
the paths which the rays from grooved surfaces or those 
which pass through doubly-refracting subsiances travel. 
We are thus introduced to polarisation proper. It would 
not be doing the author justice were we to quote from 
these sections of his work—the explanations of the various 
phenomena cannot suffer abbreviation without detriment 
to their perfection, for not a redundant word is to be 
found. We can only say to our young readers, and to 
those who are anxious to have a clear and connected idea 
of how the various phenomena of polarisation may be 
satisfactorily explained on the undulatory theory of light, 
read this third edition of Mr. Woodward’s book, studying 
especially such illustrations as are to be found on pages 29, 
30, 31, and 34. 

CORRESPONDENCE. 

Magenta Powder. 
To the Editor of the Chemical News. 

Sir,—Practical manufacturers know very well how to 
prepare a powder which will dissolve freely in the dye- 
bath, and produce a magnificent shade, either the blue 
Solferino or red Magenta; and I could now supply 5olbs. 
of such a preparation. It is found that dyers will not use 
it, they prefer a solution of which they can measure a 

* 
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quantity sufficient for their purpose instead of weighing a 
powder. There are various methods of producing such 
preparations—a bright green bronze powder or a red one 
at about 80s. the lb., which may be diluted in strength 
and price to any extent, or the pure colour itself may be 
used. No advantage results in practice from preparing 
the powder for sale, as it merely saves the expense of 
spirit, but very little trouble. As to dyeing cotton without 
a mordant, I cannot discover any means of dyeing that 
■will stand soap—although the mordant does not improve 
the colour, far from it.—I am, &c. “ Maresnest.” 

“ Eutopia,” June 24. 

Transferring the Colours of Marbled Paper. 

To the Editor of the Chemical News. 

Sir,—I have been experimenting upon paper similar to 
the enclosed to transfer its colours to other paper and 
book-edges, but, unfortunately, I am no practical chemist, 
and have only been able to transfer the reds on the sheet, 
and that by steeping it in weak, warm soda and water, 
and afterwards applying a hot iron to it when covered with 
a wet cloth. Even this changes the colour of it materially, 
but the blues and other colours will not move. I have 
seen them transferred quite perfectly, every colour 
distinct, and believe some acid is employed. I believe 
there are but two persons in this country who can do it, 
and they will not part with the secret,—though I think it 
must be quite simple,—even if paid for it.—I am, &c. 

W. Lang. 

Sulphuric Acid. 

To the Editor of the Chemical News. 

Sir,—The writer would feel obliged if any of your readers 
would inform him if (and where) pure sulphuric acid is to 
be obtained in quantity,—that is, acid free from lead, 
arsenic, iron, chlorine, &c. The writer needs a pure acid 
for certain manufacturing operations wherein even traces 
of the above foreign matters are injurious. 

Can any one inform him of the cause of the universal 
prevalence of these impurities in the English, acid of 
commerce of the present day? He is informed (but 
whether correctly so or not he has been unable to deter¬ 
mine) that a pure acid, at a moderate cost, is obtainable 
somewhere on the Continent. 

An answer will greatly oblige A Subscriber. 

MISCELLANEOUS. 

'Ventilation.—The subject of efficient ventilation of 
dwelling-houses without creating a draught or admitting 
dust is a problem of more difficulty than many imagine. 
It is true that there are several ways of accomplishing 
this, provided Paterfamilias has a long purse and does not 
object to workmen in his house for several weeks in the 
year ; but to effect the desired end with a trifling expense 
and without interfering with any present arrangement of 
the room or building is no easy task. On Saturday last 
Professor Pepper gave a lecture, at the Marylebone Literary 
and Scientific Institution, on a novel means of ventilation, 
illustrating Cooke’s patent. After describing experimen¬ 
tally the properties of air, pure and vitiated, hot and cold, 
and the various plans which had been hitherto devised for 
replacing foul air by fresh, the lecturer described Cooke’s 
arrangement, by which it is proposed to obtain ventilation 
in public buildings, dwelling houses, carriages, and ships, 
without admitting dust or draught. It consists of a series 
of folds of fine wire gauze, fastened to the top of the 
upper sash of the window, and made to fold up, so that 
when the window is closed nothing is seen. When ven¬ 

tilation is required, the top of the window is opened, and 
the gauze screen comes down as much as is desired, 
affording means of egress for the vitiated with a gentle 
influx of pure air. The ventilator may be of two or more 
folds, of any size or width, and can be readily fixed or 
detached so as to permit the window sash being opened 
to the full extent for cleaning or any other purpose. It is 
simple and inexpensive, excludes dust and dirt, and, the 
admission of air being imperceptible, may be kept in use 
with safety in sick rooms and sleeping apartments during 
the night, when a constant supply of fresh air is mostly 
required. By its use the inconvenience and danger of 
admitting currents or draughts of air is entirely avoided. 

Conversazione at ISatli Mouse.—On Wednesday, 
the 20th inst., Lord Ashburton held a scientific conver¬ 
sazione at his town residence, Bath House, Piccadilly, which 
was numerously and very fashionably attended. Among 
other scientific instruments which were collected together 
and experiments shown, Mr. Darker contributed an appa¬ 
ratus illustrating several points in the beautiful phenomena 
of the polarisation of light. Messrs. Powell and Lealand, 
Smith and Beck, and Baker exhibited several binocular 
microscopes, under which, among other objects, were seen 
the “ Volvox globata,” the circulation of the blood in 
the branchiae of the newt, and the circulation of the sap in 
valisneria. Among other inventions shown were Professor 
Wheatstone’s new printing telegraph, and wave machine, 
for explaining the theory of the undulations of light, the 
Bulldog deep sea sounding machine, and Johnson’s sound¬ 
ing apparatus and thermometer. Some large articles in 
aluminium attracted much attention, especially an 
elaborately-ornamented helmet, which, though massive 
in appearance, scarcely exceeded in weight that of 
an ordinary hat. Messrs. Spencer Browning and Co. 
exhibited their new spectroscope, for the purpose of 
analysis by light, and. during the evening exhibited 
the various spectra of barium, strontium, calcium, potas¬ 
sium, lithium, and sodium, and also, by means of an 
adjusting prism, showed the spectra of barium and lithium, 
in the field of view of one of the instruments Ut the same 
time for the purpose of comparison. Three different sizes 
of the instrument were exhibited, the smallest, which is 
intended for tourists, when closed being capable of pack¬ 
ing in a morocco case, the outside dimensions of which 
were five inches by four and three-quarter inches, the 
thickness being only one and a-half inches. Even with 
this small instrument the sodium line D could be distinctly 
seen double. The portability and efficiency of the 
apparatus were highly commended by all who inspected it. 
Mr. Ladd also exhibited spectrum apparatus, and Messrs. 
Elliott Brothers some interesting experiments in the 
diffraction of light by means of the oxyhydrogen lime 
light. 

ANSWERS TO CORRESPONDENTS. 

%* In publishing letters from our Correspondents we do not thereby 
adopt the views of the writers. Our intention to give both sides of a 
question will frequently oblige us to publish opinions with which we 
do not agree. 

Giessen—Outlines of Analysis.—We do not know the publisher of this 
work. A London bookseller could doubtless get it for you. 

R. J. Rutter. —Received with thanks. 

A. J). M. D.—No letters have yet arrived. We will forward any that 
come. 

F. Chadwick.—such maps are published in this country. A few 
metals only have been copied. 

C. Fades.—We will gladly insert the practical hints you suggest. 
Will you forward those which you say you could give? and we will 
insert others as soon as they can be obtained. 

Books Received.—“ Dictionnaire de Chimie Industrielle,” par MM. 
Barreswil et Aime Girard. Introduction and first volume. Paris: 
Dezobry, E. Magdeleine et Cie., 78, Rue des Ecoles. “ On Poisons 
and the best Means for Preventing Accidents,” in connection with 
the patent safeguard bottles originated by Messrs. Savoiy and Moore. 
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