Philosophical Transactions

Please note: Due to an error in the print volume, the page numbering in
this article may contain either page numbering skips, or page numbering
repetitions, or both. However, the article content is presented in its entirety
and in correct reading order.

Please click on "Next Page" (at the top of the screen) to begin viewing
the article.

The Royal Society is collaborating with JSTOR to digitize, preserve, and extend access to 4

Philosophical Transactions (1683-1775). RINORY |
Www.jstor.org



(47)

Martini Lister ¢S, R. Lond.

De Fonrtisus MEepicatis ANGLIZ,
Exercitationova & prior. Eboraci. 1682, n 8-,

and judicious Author) certainly to know whatthe
aline Content, to be found in the feveral Waters in Eng-
{and,aresis to Cryftallize them.

This Criftallization is to be done with grear care and
Accuratenefs> notat once in a Lump, asitfeems moft
have been fatisfied withs But after many Experiments, Ab-
lutions, .Diffolutions and Shootings till you have the
whole Mafs of Salt fairly and fingly criftallized.

Then to compare thefe Cryftals,with the Cryftals of alt
the known foffile Salts; towhich end thefe known Salts al-
fo are to be exaltly defcribed from their faireft Cryftals:
All which he hath carefully done, defcribed, and figured.

Bur if it (hall be asked why fo many figures of the Salt
of Nitrum Calearium, and but one of the reftstisan{werd,
not that he judges thefe different fpecies , but only he
gives mcft of the Varieties, inwhich itis wont to fhoot ;
not bur that all the reft of thekinds of the figured Salts
give as great avariety of Cryftals, buc he thought them
well enough known, that he might fpare himfelf che trou-
ble and that it would be fufficient to give the Compleatett.

Now amongft the Saline Contents ofall the Medicinal
Waters which he hath cither tryed or read of, he finds
only twos vig. TheCryftalsofa certain niter of an un-
common figure and of common Salt; and thefe two on-
ly 5 not queftioning, but that there may be Watets in
England which natnrally hold others, buc he bathnot
been fo happy as to meet with them 5 no not in thofe ve-
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’ l ‘He moft rational way (in the Opinion of this curious
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ry watets, in which fome of ourown writers fo boldly
affertthem to be contained.

As for the Earthy Contents, he finds themallo tobe
two only s vix. BrownOcre (which is aterm of Painters
to diftinguith it from Yellow Ocre) this being afort of
IronOre, and Lime-ftone. Now to demonftrate thisas
tomatter of faét : that thefe Earths were fuch and no o-
ther, he hath at large defcribed all the feveral fcrts of Iron
Ore, which he hath met within England , and the true
way to know them by the Loadftone: ~ And in this Hifto-
1y he hath fhewn that the Pyrites is but one in England,
and chat meer Iron Ore, unde what name or figure or
difguife foever it comes before v:. In like manner he
hdth given the true Notion and Charvalter of Lime-ftone,
whichalfo he mighthave at lirce defcribed according to
the feveral fpecics he hath by him, which poffibly he
may-do when more at leafure,

Now how thefe Earthy Contents and Salts come to be
mix’t in the: Water, and what relation they have oneto the
other, you fhall thusunderftand.

All Iron Ore, but moreefpecially the Pyrites (which
is every where and in all places of England plentifully to
be found, at leaft (parfim and in lumps or Glebe, and fome
places in Beds) Alfo all Limeftone (which is the great bo-
die of moft of the Mountains and Rocks in England)if
moiftned and wet , as they muft be where they are cleft,
and give way to the foak and fubtérraneous current of
Springs 5 both thefe he fays, moiftned, naturally fhoot
there Salts,

Now the Salt of the Pyrites orlron Oreis Green Vatriols
and the Salr of Lime-fione is the Nitre by him defcribed.

That thefe Salts are thot not inftantly, and as in their
Cryftallization, or by Coagulation,or Corrofion s butby
aleafurely and natural growth or Germination analogous
1o that of Plants or Animals,

That theretore the life of thefe growing Salts isin like
manner halituous and naturally Warme, and may if copi-
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ous and ftreightned in their Exit become hot,tho not a&u-
ally inflamed ; whence the Zherme or Hot Baths.

Thatt cifhooting of thefe Salts under Water muft ne-
cefldtilphe smperfelt, beGaule Iwathe off Befbre their fall
growth, and that therefore nomature Yzriolyhas yet:been
found in any Englt/b Spring,that he knows of,

That from the fhooting of thefe Salts arifes a Vapour
of the whole bodie of the Stone, in like manner as Wcod
or Plants’ are known to fteam out cheir whole and intire
Rofininto the Air.

Thar therefore:thefe Vapours only Petrifie 5 becaufe
they eafily penerrate as Spirits ; and alfo at the fame time
lodge themfelves where they penerrate, ‘asintire Subftan-
ces.

In handling of thefe marters, there are fome other
particulars » whichare new, and for which you are refer-
ed to the Book it {elf: As the notion of the Pyrates; The
Cryftals of Ruck Niter exaétly deftribed and figured;thar
all Lead 07eis naturally Silver ores Way of diftilling the
Sea Waterinto a potable & frefh liquor by Sea Plants &c.

JOH.
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Jou. ALruonsi Bor ELL!J\(qapol.

Math. Profef. opus PoSthunmum : Pars prima,
Rome 1680. pars altera ibidem. x681.

He former account o f this work being general and
T modeft, moft of it what the Author himfelf gives in
his Preface to the Book not then publifhed, and a
promife having been made of a more particularRelation of
the Contentsofit, as it well deferves s to cancel that Ob-
ligation (tho not made by this Publifher) the former ac-
count is here enlargeéd, as follows.

Firft, He gives an exa& Defcription of the Mufcles,
which within its endimous or Nervous membrane,conta:nes
{everal fmall bundles of Fibers, which conftitute an Hex
agonal, Square, ot Triangular Prifm. The Fibersthemfelves
in each Prifm being Parallel, and varioufly connelted ro
eachother. The Mcroferapical appearance of a fingle Fia
bre repre(enting a Cylnder, not hollow like a Reed, but
full ofa fpongy pith like Eider.

He gives an account of the feveral Species of Muyfcles,
from the pofition of their Fibers, and afferts their proper
a&ion to be Contrattion, addinga modeft but folid cen-
fure of Steno’s ftructure ofa Mufcle. and manner of itso-
peration.

He confutes the common opinion , That Nature with
a very fmall force lifes up the greateft weights 5 the con-
wary being demenftrated, That the power doesa 100, or
1000 times exceed the weight of the limbs that are lifted
up byit: and thisis the cheif Subject of His firft part.

To prove which He premifes this Propofition; That
the flexive motion of ajoint is Spherical or Circular, or
mude on a Contcal fuperficies, about an imaginary center,
And layes down this general Rule to diftinguith them by,
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vz, Whenfoever the motion of 2 bone may be-madeabout
onefixt paint, that motion wilt be Spatical 5 but when
the motion muft be abour two Poles, or an Axzs, that is ne-
ceflarily on a plain Ciiculer Superficiesor a Conical one.

Tothew the ftréngthand Momentum of a Mufcle, Me
premifes fome propofitions about the Veffes, which he ap-
plies to moft of the chief Mufcles of the body.

He gjves us likewifean account of the wonderful ftruc-
ture of the Lack-bone, to the Cartilages of which he ateri-
butes a greater force than to all che Mufcles that contraét
it as is evident from this propofition 3 That ifa Porter
carry on his back a weight of 120 pound. the power Na-
ture exercifés by the Cartilages of the Vertebre, and the
Moufculi extenfores of the back is equal to the force of
25585 pound : that of the Mufcles alone he computes to
be 6.,04 pound,ard obferves that the Retenrion of 2 joint
ftretched out isnot from the Tonical action of ‘Antagonift
Mafcles. -

Hence he goes on to deliver the various poftures of an
Ammal, which he does by affigning his Center of Gra-
vity in all his poflible pofitions. Asina Man ftretched
out at length, the Center is between the Nates and Pubis.
That a man cannot well ftand one onc Heel, or the tip of
a Toe,becaufe in thefe cafes the Lene of direflion falls with-
out his Bafis, &c.

That tho Birds have two feet; yet they neither walk nor
ftand the fame way as a Man 5 which depends on the dif-
ferent ftruéture of their joynts For Firftthey differ in the
number of the Bones. 2. {n the Form.3.In the diftribution
and make of their Mufcles. 4. In the Joynts themfelves,

He demonftrates the manner how a Bird when {leeping
fies firm ona twig, tho the Mufcles are then unaétive;
namely by a firong conftriction of itsClaws. and confe-
quently a firm comprehenfion of that Twig, neceflarily
and Mechanically refulting from the gravity of the Bird,
and the fhortnefs of the Tendons of thofe Mufcles that
contra& the Glaws.

That
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That Suadrupeds cannot ftand in their natural prone
pofition on one or two feer, becaufe the Center of Gravi-
tyand its line of propenfion cannot fall in cither , or be-
tween both.

The reafon why in alcending or defcending Stairs in the
dark, when we expect one more then there is, the exten-
ded foor is dafhed with violence againft the Pavement, vi3.
in the firft cafe the Center of Gravity and Line of Propen-
fion , are earryed forward beyond the foot that’s fixc , fo
that the fulpended foor, not meeting with the, fupport ex-
p. &ted, a'motiondownward is neceflarily caufed by the
gravity of the body, according to that line, which is not
afteps.butafall. Inthe fecond cafe,the Mulcles of one leg
are contraéted, and lengthned in the others but both thele
motions being checked by ‘the unlookt-for refiftance of
the Pavement, the like fenfation is caufed with what we
feel when we ftamp on the ground.

He fhews the Art of Scating upen Ice asalfo how
,progrefﬁon n Quadru[)edi 1s- performed » and likewife
Leaping | in which. the vis motiva istothe weight of the
body as2gooisto I.

Thatin Leaping according to a line inclined ro the /-
rizon, at oblique angles, the ling defcribed by the cen-
ter of gravity fhall be a Curve Parabola,as being compoun-
ded of the ftreight uniform motion forward, and the acce-
lerated defcent of the Heavy body.

Nex: hie gives an exa& account of flying. the mdin
ftrefs of whichis inthe largenefs of the mufcles that move
the wings, the Potentia of whiclr exceeds the weight of
the bird 10c00 times 3 with many more curious pasti-
culars about thejr feveral wayes of flying.

Hence he concludes the impoflibility of the Aréificial
flying in Men, for neither can their pectoral muftles be en-
jarged, nor the weight ot their bodys be diminithed ,;* tho
attempred by an exceeding thin and large ,exhaufted recei-
ver of Meralls for it muft contain a fpaceeqaallto its own

weight and that of a man faftned toir, which woulda-
mount
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moynt toat leaft22000 Gubick feet. befides many other
ablurditys. _

He deferibes the ation of fwimming, and huw fithes
chahgetheir fpecified gravity on occafion., by the comr

relhion 4nd dilatacion of fhe Aircannained in cheir Air
fadders ; performed by the many and frong mufcles a-
bout their bellies.

He affigns the reafon why man does not Swim by In.
fHiné as wellas other Animals 1o be chiefly on the ac-
count of the gravity of the head lo much-exceeding the
proportion af that of the reft of the body.

'IPbe feveral ways to live and move under Water were
defcribed before as the Bel, the Jeathern Cylinder &c. but
thar which he feems moft to infift on,  is of a Brafs or
Coper Vefica About two foot diamerer to contain the Diy
vers head, this to be faltnedtoa Goats skin habit firzed
exaltly to the(hape of the body. He contrives a Circalati-
on for the Ajr by pipes within the./efea ;- and beflows
on him an Aur-pump ‘bﬁ hisfide, by which he may make
himfelf heavier or lighter, inumitation of the engines
Nature gas givento Lyfh for tharufe, By this means he
avoids the objections the othersace liable 1o, particus
tarly char of the Air, the moiftyre by which it is clogged
With inexpiration, and by it made unfic for the fame ufe
agdin , being here taken from it by its Girculation through
the pipes , to the fides of which ir adheres, and leaves the
air as untainted as hefore.

He concludes the book with a defcription of the divin
Ship, The motion of which he conceives would be mu.cg
facilitated by one tingle oar in the Poop, whichfhouldbs
flexible,& made w** a {pring, from the vibration of which
the Thip fhould be impelled as Fifhes are by their Tails,
~ Inthe fecond part he compleats the Do&rine fo-well
beguninthefirft, and layes down, the Mechanical Mode
and immediee caufe by which thecontra@ion of the mul-
cles is performed, ,

16 the Firft place he fhews wl.hya Mnfcle cannot be moved
any
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any of the differeat ways of motion in other things, Thas
it is not contracted by the fimple trattion of its Fibres »
as Weights are drawn up by Ropes:, becaufe thg length
of the-mufcle would no more be fhortned chan the length
of the rope is , the ccnrrary of which is evident to fenfe.
Meither are the Fibres bent like 3 bow,nor do they a& by
the removeing any impediment by comand of the £mimal
faculty, becaufe fuch force being internal, there would be
required almoft as much paitis to Ref, as thereis toMotion

“They arenot likewife hard ned by the bare Reft of theip
parts, nor contracted by drying,as we fee Hair,Skins.Lea-
ther &c are by the Air. Nentherare they wrinkled into
folds as Reptifes are in their progreflionsthe corrugation of
which He demonfttates to be'nor the caufe, but the Effect
of the contrz&ion of their internal mulcles.

Afeer all he concludes that the mufcles are contracted
from the inflation of their Fibres by adventitious bodyes,
as it were by wedges. And having'refufed an Incorpo-
real natural faculty for the immediate mover as alfo any
aetteal Subftance , and rejeed the bloud filling the pores
of the tmufeles, together with the manper by which
moiftened Ropes are contracted > He concludes That the
Ebullition , caufed in the ‘Mulcles by the concurrence
of the bloud and Surcus Nervews, is the immediate caufe
of theirinumefcence and cotitraction , which he confirms
andilluftrdtes by arguments'and Experiments.

He proceeds to give an account of theinternal motions
ofthe fluids of the body, as pfrhe Circulation of thebloud,
and how it iscontinued, though it feems 10 be interup-
ted and broken in the Hearr.

He demonftrates the mannerhow i 1s moved forward
in the Veins 5 efpecially by the help of the Vafves , which
he obferves to be not fingle membranes,.but; fmall hollow
bladders , whofe convex ends refpeét the capillary extre-
mitysof the veins,and their Oréficés open towards the heart.
He relates likewife the mufculous ftru&ture of the Hearts
and How it differs from other mufcles by the wonderful

texture
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texture of its fibres ; whofe Przfmatical co'umns are not fe-
parated from the membranes and tendinous fibres , neither
1s their difpofition dircét and parallel , bur curve and fpiral 5
and thattoo ina'way far different from ¥efalius his wick-
er.baskirs.

And atlaflt concludes thar the moving facultie of the
Heart dath exceedche refiftance of the whole bloud in the
Arteries, and of the ligaments that hinder their dilatarion,
which is greater than the force of a weight of 180c00.

He afcribes Refpiration wholly ro the mufcles that en»
large the Thorax, fviz. The Intercoftalls and the Diaphrag-
me ) together wich the we'ght and elafticity of the Air. The
manner, by drawing up the circumference of the Ribs to=
wards the Throat, by dire@ions that make accute Angles
with the Planes of the Ribs.

Remarkableis the ftructure of the Thorax in the Tortoss,
which bath nodivided ribs, but one continued bony arch,
and no Diaphragme ; and inftead of Lungs, two long blad-
ders .containing alfo the bloud veffels. Thefe baggs are
not alternately filled and emptied> but conftantly remain
full of Air,. which is not renewed i them but partially ,
by theexternal mufcles that ftick to the Skin which when
unactive make an hollow Seuus, but contraéted a Plasn,

The ufe he affigns to refpiration, befides the diffol-
ving of the grumous concretions of the bloud by dividing
it into minute Parucles, is the mixing the Air with-the
bloud, which neither increafes the fuidity ofir, nor
caufes any effervefcence ia the Heart by its Elafticity ct
Nitrous nature, but fuppofing the particlesof the Air to be
fpiral flexible machines, they muft be comprefled by the
weight of the Ambient vifcera and veflels. Bur the fluid
and folid parts of Animalsbeing moved a Thoufand diffe-
rent wayes, thefe {prings conceive a motion like thatof a
Pendulum , which gives a tremulous motion to the bloud,
and continues it till the death of theanimal, thatbeing
its vital Motion.

The Nutrition of Plants he explains by imagining

an
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an engine fo contrived by various tubes terminatingin
due places of a table, thatany figure may be delineated
by the bare injetion of Liquors, withont any other art.

In his ufe of the Liver he aflerts the circulation of the
bile in the .Abdomen, and explains the manner of its as
alfo the motion of the Succas Nerveus and the Semen;
which is not fo properly a Circudation, as a Flux and Re-
flux of it, becaufe he affigns the fame veflels for the af-
centand defcent berween the Teffes and the Brain.

He confutes the Vulgar errors about the Torpedo and
Porcupines , and gives his own experience thar the firlt
alls only by a Tremulous motion ftrongly imprefied on
the hand thac roucheth ic, efpecially in that part of the
Thoraxtoward the back-bone where thereis a concourfe
of abundance of Nerves and Mufcles. And adds this
circumftance, that when with his finger extended He ob-
liquely roucht the Thorax cf the Fifh, he fuffered ncthing;
bue if with his finger bended he received perpendiculnr%y
the vibrations of it, then hewas affecte,

T hat the Porcupine does not thoot oncits Sbuula , bue
by keeping them ereét doth thuke and brandifh chem by
thehelp of its Mufcular outward Skin, and the fémi-lunar
Mufcles with which the inner Skin is accompanied,
which ere& and fhake the roots of thofe Spicula.

Laftly he treats of the Caufes and Cures of Feavours
and their differing Paroxy/ms, which being wholly - aexi
cal we leave to the Knowledge and Experience 6f the:Phy~
fitian,
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