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An Abflraél of a Treatife of the Calculus Humanus in
anfwer to feveral Queries propofed by Sir Fobn
Hofkinsy by the Learnedand Ingenious Fred. Slare
M.D. and fellow of the Royal Society.

7 'T'is generally obferved by thofe that have been fubject
g to the Stene of the Bladder, that pains in the Krdnies
were antecedent, which intimates the foundation
was firft laid there, and afterwards by the Ureters and
a Guft of Urine conveyed into the Bladder. 'The man-
ner of its growth in the Bladder is obvious, the Urine
( by fome called Lotinm) being too highly fatrated or 1m-
pregnated with a ponderous matter ( which we here de-
fign to examine ) precipitates the fameatcertaintimes
vpon the mention'd Bafis and alfo on the inward Superfr-
czes or Coat of theBladder, which upon a Relaxation of
their diftended Fibre, dof{oe ftriétly cmbrace that pre-
ternatural fubftance it finds there, as to overlay it or
cloath it with what ever Sediment {fubfided there. That
the Urine only at fome Intervals is difpofed to let fall
this matter, {fecems probable from this obfervation that
the Concrete confifts of feveral Spherical Superficies , or
round Incruftations, which like fo many diftinct Shells
may be parted from cach other. Morcover thefe Incru-
ftations are obferved to be very unequal, fome much
thicker then the other : An argument that the Uree

centinued much longer difpofed to depofe this Calcu-
lous
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lous matter at one time than at another: or elfe that it
was much more {atiated or abounded with this ponderous
Precipitate at one time than at another, and fo laid it
over with thicker Cruftin asfhort a time.

It we might be allowed briefly to examine the caules
that have bcen afligned to the Produflion of this (on-
crete; I think we cannot well grant heat in the Kidneys
to be a probable efficient Caufe; a much more Jnt nfe
Heat than is poflible to be found here, being neceflary
to make Bricks, or bake Sandand Earthinto Stene. Nor
is it neceflary to derive the matcrial Canfe from fuch a
flimy and roapy or mucilaginous Indfpofition ot the hu-
mours, that may perhaps coagulate and harden into a
Stome. Such a vzfcous Urine being lefs apt to precipitate
this gritty matter than more thin and limpid Urine. Tor
I have found in more than onc, where the Urzne has of-
ten been foroapy and ftringy thatit would draw out into
threads upon the application of 2 ftick ; but yet we ne-
ver difcoverd {ymptoms of the jtene in the Kidr ys or
Bladder ot fuch Perfons. NordoI believe that an Aid
meeting with {ome Alkalies may be reafonably concluded
to. conftitute this fo irm and f{olid a Concrete. Which
does not at all hold good in our Araly(s, nor does it
feem reafonable, that Aids fhou'd make this “onneition,
fince nothing that I know of but Aids will make the
leaflt Solution. Now it Aezds make the firft Bond of Uni-
on, we may expect from them rather that they fhould
ftrengthen and confirm than fhatter this Confederacy in
pieces. ‘

Nor can I charge any putrifying morbid Ferment in
the Kidnies with {uch a Coarulating power as will an{wer
for the Product. This Hypothefis ot Helmant being very
precarious, and fecms grounded on one uncertain In-

ftance, of a Perfon that upon cating Afparagus, trom
that
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that time contracted the Stone in the K idnies,which Plant
he much difcommends as well as the Raphani, upon the
fcore of their ill fent, for difpofing the Kidneys to pu-
treta@ion, and fo to breed the Stome. Much might be
faid to invalidate this Hypothefis : but the common and
innocent ufe of thefe”/ nts will fecure us againft this pre-
judice, upon which 0bfervation his Hypothefis feems whol-
ly to depend.

We may alfo except againft the Experiment of Coa-
gulation, upon the mixtures of highrectified $perits of
Vrine and Wine, which if warily managed will makea
(oagulum with {uch expedition as feems very ftrange and
furprizing: for this Concretion will cafily be diffolved by
water. In like manner if either of the Spirits be very
phlezmatie, there will to'low no Ceagulation. In fo much
that the humours of the buman Body contain too. much
water in them to admit fuch an Effeét, even in thofe Con-
Jtitutions that have ufed themfelves tovery highly recifi-
ed Spirits. Moreover Horfes Doggs and other Animals
that drink no wize are not free from this gretty Cementati-
on. Nor could Iever dilcoverany drop ot vinous Spirits
afforded upon ouar D:tillation of this matter. 1 would
not be thought here to excule thele Ardent spirits from
doing mifchief tothe human body,but doe believe that
they are apt enough to make ill Secretzons and fome Con-
cretions of the humors, (tho ot an other fort) I mean fuch
asare vifible ¢nough in the faces of Great drinkers and the
like. Noristhis difagreeable to our experiments, where
tho' the diluted and weakened$pirits will not convene in-
toa firm harden’d body, yet fome lefler and fofter Con-
cretions will Subfide to the bottom of the G/a/s.
We may alfo queftion the Hypothefs cof the Produdction ot
the Stone by Petrefaition. Stones are {uch fixt bodys
that they yield nothing upon Diffellation except a fmall

Quantity
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Quantity of infipid water chance to rife, nor will they
Exhale very much in an open fire, whereaswe can vola-
tilize fix parts of eight of our Calcnlous matter : and ob-
taine Salts andoyls.

But to pafson:The chymifts,who of all men fuppofe their
Opinions the lealt fubject to uncertainty, being grounded
on experiments T hey deferibe the Concretions of the body,
and partxcularly this morbid one by calling them Tarta-
reous - who conclude they have fufficicntly accounted for
the nature of a body, ifthey can but call it Tartar , which
muft be acknowledged to confift of #2d, and /lxt Salts,
called Alealizat, and of fome Tarra damnata tho' it be
very little in proportion to the other Salts.

i we compare fuch Analyfes of the Calculus which we
have often made, with the aforefaid Tartar, we may then
infer what little reafon there is toEclip/e its nature by that
denomination. We Diftilled an ounce of Calculus Huma-
nus,that was recently cutt out of a body, which afforded
about two drams of a brown Sperit, nearer to that of
Harts-hornthan Urine.  We put the Caput mortuum upon
the Cupel and reduced itto neara dram, thereft burning
and {moaking away.

Another time we diftilled ina naked fire a Stone that
weighed two ounces, the Vaper came over upon a good
ftrefs of fire, and fetled in the form of Salt without any
lzquor, of which we preferved only a dram, it appearcd
very brown and tafted butter, asthe fetid 0il of Flarts-horn
and other Empyrenmatical Oils doe. We examined by
boyling and evaporating water from the Caput morsuum,
whether it held any fixt Salt, but found none. The (aput
mortuum weighed one ounce and fix drams, {o thatit loft
only two drams in the Deffellation ; that is only two
drams came over the AHelme. We proceeded farther and
placed this Caput mortunm vpon a feft in anopen fire,

where
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whete it butnt away to two Drams, 44 Grains : this we
alfo boyled in water to fee whatfaltit held, it fearce af-
forded a taftof Salt, fcarce furmounting that we ufual-
ly find in the like Quantity of common water.

The Chymafis do generally pafs by one material Cir-
cumftance in their fiery Tryal: rarely enquiring afrer
that confiderable part evaporated'in the open fire whiclh
in our prefent Experiment proves much the greater propor-
tion of the Body. There being an ounce and three drams
of our two ounces evaporated, ot which we have no ac-
count, Iendeavoured £0 fave fome of it, (thoI conclu-
ded it impoffible to preferve very much) by placing a
taper Chimney or Tunnel to receive the Smoaf as the fire
and a pair ot Bellows raifed it, which fo far {fucceeded
that I catched above two drams of this fuliginouns Sub-
Jtance, and fome drops of a water ot a fetid faline Taft,

To make many experiments with this Product it re-
quires a greater Quantity of water then Lithocomifts will
eafily furnifh us with.  The fmoak of our common fires
gives usa Sublimat, whole chymical Principles are no lefs
confiderable than the bodys trom whence they afcend.
Yor I lately found them notonly to containvolatile Salts,
Oyles, and Phl gm with other things, but even a Salt {o
near to common Sea Salt that it fhot into Cubic Figures :
much like to that we lately exhibited here inour Analy-
Jrs of Urine. Butf{eeing it was then objected that that
Salt might probably be nothingeife but the common cu/z-
nary Salt we conftant'y take in with our Foed, T havefince
diftill'd the Urine of Hlorfes, thazwere fed with Hay and
Qates, and have obtained :the fame fort cf Salt. Both
of thefe Experiments confirm Lir. Grem s difcovery of ma-
rine Salt in feveral Plants : wihich I amapt to think was
Antecedent there, vo its expofition in the open or, for
feveral reafons too large tobe liere mention'd : having
been guilty of a fmall digreflion already.

If we now compare thisconcrete with Tartar, we find

N the
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the one a vegetable Salt wholly diffolvable in water : the o-
therfo ftubborn,that feveralvery corrofive Menfiruums that
will cafily diffolve from and Gopper and Silver and almoft
any thing, will not make any Impreflion here. Theone
aftords a little volatile Salt, which is Alcalizat, and no
fixt Salt. 'The other gives no volatile Salt, and a very
large proportion of fixt. The one affords much more
earthy Subftance calld Terra Damnata than the Hoofes
or Horns of Animals, &c. and the other leaves us{carce
any. One abounds with an acid Salt, which is fenfible
to the palate, and very manifeft in the Spzrez of Tartar,
but in the other we could difcover none upon the nar-
roweft fearch. Thisleads us to the Examen of Tachenius
his Experiment : which is this.

He puts a whole Stone of the Bladder into a Retort,
and diftils over a liquor, which he acknowledges to be
wrinous ; this done; he pours back the liquor upon the
body from whence it was diftill'd, which he fays reduces
this Caput mortunm after a fhort infufion toits tormer fo-
lidity. From whence he concludes fome occult Acid mixt
with this #/4alz, muft needs caufe the hardening fo friable
a body, which, without it, will be apt to crumble into duft
like the Subterraneal Carkafes of Rome, that molderaway
upon the leaft touch.

A greatfondnefs for the Hypothefis ; made the Opera-
tor very carelefs in his Examination. For the Caput
mortuum he {uppofes {fo very pulverifable, T could never
find fo, but after Diffiliation it remained almoft as hard
as formerly, and this is certain that upon the Reaffufion
of the Spirez, it grew rather fofter than harder. Burtif
we refleét upon what has been faid and experimented be-
fore, it will prove unneceflary to argue further againft
Tachenius. Hence we may infer that 'tis very dangerous
to givethe fame names to things that are very oppofite
in their Natures: by this means men are very apt tobe

led into Errors.  Thus the notion of prefuming this mat-
ter



L5291

ter Tartareous, has put men upon ufing Medicines to de-
ftroy tartareous Coneretions, aswell as avoid many things
that {feem to have Tartar in them: and yet at the fame
time perhaps it may be as inoffenfive as fome of thole
Medicines thatare fubftitated ; at leaft, as Sperit of Salt
or common Sa/t commended by He/mont. Iunli e man-
ner the notion of Petrification which feems,from whence
the Stone derives its Name, may be no lefs erroneous,
there being no agreement or Analogy in their Nature's
whether we confider them Synthetically or Analytically.
1f we confider Stones in compofite, there is a particular
Weight or Gravity belonging to their Bzlk in wh'ch they
fecefically agree. -everalfortsThave weigh'd according
to the Hydroftatical Laws, ] find them agree in being twice
as heavy as their Bulk of water, and about a fourth
part more. ‘This I found true in Wooed, Bone, and Shells,
when petrified,and even water it felf,and fome otherBodies
tho never fo light 1n their former ftate, as foon as they
have obtained the form of ffene they all become of the
mention’d weight or very near it. But this which is cal-
led the Stone of the Bladder is much lighter, and feveral
of them agree in being only as heavy as their Bulk
of waterand a 4¢h part more. This yieldsto none but
the moftpotent Acids and particularly t5 Nitrous ones a-
lone; the other is diffolved by almoft any llight Corre-
Jfive. 'Theoneinour Analyfrs affords various conftituent
parts, and the other upon Dzftillation only a drop or two
of infipid water, the reft remaining fixt. But we need
not infift upon the difference whicbh is {= obvicus.

Since 'tis much eafier to quarrel at other’s Hypothefes
than to invent better, in order to the giving fome ac-
count of the (zufe of this NonnaturalConcrete, 1 would
lay down fome Confiderations.

This Concrete may herhaps owe its Origine toavery foft
and thin flusd;more remotely to the chyle ftrained through
the Gu¢s,and yet nearer the matter to the Blood it {elf,but

N 2 neareft
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neareftand immediatly to the Serum of the Blood which
feems to be its proper Vehicle.

We thall be the lefs furprizéd to derive fuch firm and
folid Produétions from fluzds, when we confider thatthere
are particles floating in the Blood always difpofed to be
converted either into Griftles, or to make up the folid
Skall, Natles, Bones, Se. and that even the Teeth whole
Texture is very firm,are made and fupplyed out o: thefoft
fluids of the Body.

Even fome of thefe folid parts of the Body maybya
Difeafe of the Blood be abraded and abforbed by the com-
mon Fluid, and precipitated by their own weight upon
the Pelvss ; or elfe ftick in the Twubules of the Kidnies,
and fo choak them up, and by degrees extend them to
a Rupture, or grind them to pieces by a conftant impulfe
of this grizty fubftance, which may at laft convert the
greateft part of the Kidnies into this firm Concrete.

Moreover without apy refpect had to thefe folid abra-
fions, the Blosd it {e'f (of which the Seram is a great part
and with which it is intimately mixt) confifts ot heteroge-
neous Particles:"of {o various forms,fizes and thapes,which
feems neceflary for their accommodating themfelves to
all parts, thateven thefedefign'd toconftitute the {olid
parts, may {uficr {uch irregu'ar changes in the Body,
which may unfit them to pafs the emulgent Vein, and {o
to continue their Zreulation. In {o much that the con-
tinued Inpu.fe of this matter by the Artery may make ve-
ry confiderable #zgregates or Concretions in the Xjd-
neys.

And not only {o but without either refpect to Vein or
Artery, the ferous or watery part of the Blood, which we
faid before was the Vehicle ot the Stone,may have imbibed
{fuch heterogencous grofs and ponderons Particles, as may
whilft in circulation, fluCtnate and mix we!l enough toge-
ther, butmay very eafily feparate upon the leaft Stagna-

tion. ‘Thus Water and Oyl unite only by conzaft, and
that
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that by a violent Concuffion and agitation of their
parts, whichas foon partas the forceista” enoff.  The
various mixtures in a Lorrent {eem to make up one homo-
geneous [Muzd, butif {fome partof this Pluid happen to
fall into a Pir, orftagnatein a quiet place, we fhall find
it clear it felf of Sand, Mud and other differing pares.,
So great a diflerence there is betwixt the bumors
during their motion and agitation through /Zzins and
Arteries, and when they arein the quiet Paflages of the
Kidneys, or the more quiet ftate in the Bladder; as there
is betwixta Torrens and a Well: the firlt may hurry a-
long with it fuch grofs and ponderous parts, which eafi-
ly fubfide i1 the other.

Thar the Nature of this Concrete feems rather refer-
rableto Bone than to any other confiftent or luid part of
the Body, I concluded by comparing chymical Produéts
which T only very briefly relare.

Having cleared the Bone of Marrew and Fat by boy-
Iing ivin water, I diftiled it and obrained about two
drams and an half from an ounce of Bore of a valatile
liquor impregnated with Sa/t, that fmelt very much
like that Thave mention'd, which was very differing from
Spirit of Urane; andnearer thatof Harts-horn: 1 found
the caput morenem, as to weight,very confonant ; and al-
fo could extrad no manner of /zlt from it. For which
reafon Refiners make their Cupels of calcined Bones, they
being forced to dulcify (which they call wafhing out the
Jalts of ) other Afbes before they can make (upels of
them. TLaftof all it herein alfo agrees with the calculus
Humanus,vulgarly {o termed, that tew Azds will diffolve
it, excepting thofe that are nétrous, nor do thefe work
onit very vigoroufly.

Herein they mult be al'ow'd to differ in their fhesfic
Gravity, the Calculus not having fo clofe and compadt a
Texture as the Bones have.  Yor Bones Lhave found twice

as heavy as their Bulk of water. ‘
i
ELS
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An Index of fome Experiments made in this
Jhort Treatife.

SEveral Stones of the Bladder and Kidnies were diftill'd,

all afforded volatile urinous Salts ; which Ferment up-
on any Aeids. Bones werediftill'd and found to be of a-
greeable Principles.

Petrifid W.ter affords only freth and clear water up-
on diftillation.

Caleuli examined Hydroftatically, were found in pro-
portion to their Bulk of water a5 5to 4.

We weigh'd Flint, Cryftal, petrifid Water, Welch Dia-
monds, petrifid Wood in water, and found them all very
near of a fpecific Graviey and almoft as heavy again as
our calculous matter.

We weigh'd Bones Hydroftatically and found them
twice as heavy as their Bulk of water.

Bones not eafily wrought on by common Aids, only
by nitrous ones and that without Ebsllition. '

Various unfuccesful attempts made to diffolve the Cal-
lus, by acid and Lerimonious Menfiruums, fome were Ve-
getable and fome Mineral, as Spirit of Salt, of Vinegar,
of -Venus, Oyl of Vitriol, &c. alfo with Alkalifat acria,
as Sal Fraxin: (which corrodes Glafs) Lapss Infernals,
but none would touch it except nitrous.

The Coagulation of Spirét of Wime has no place
here

Expe-
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Experiments to be made Relating to the Thera-
peutic Part.

O difcover innocent Menffruums that may diffolve
the Stone.

To examine the Condition of the Urine fometimes
before a Paroxifm both as to its [pecific Gravity and
Contents.

And alfo during the Paroxz/m to regard the pain-
ful water fometimes tran{mitted.

To enquire into the Nature of nephritic Medicines.

To examine Lython thripticks , fo as to exclude thofe
from that Clafs and Charaéter, which have no relative
Vertue that way : and to leflen the Catalogue of thofe
miftaken /pecifics.

To enquire into the Nature of the Hop , which is
fo much and perhaps innocently condemned for its
aptnefs to generate the Stone.

To explain the manner of the Operations of fome
Medicines, which tho they are not Lyzhon thripticks yet
may be good Nephriticks.

A Poft-



