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T THE RIGHT HONOURABLE

John Earl of Sarpwich,

FiptT Lorn ComMMISSIONER
OF THE ADMIRALTY,

dec. &e, Soc.

My Lorp,
HE favourable manner in
which your Lordfhip, and
the other Lords Commilhonets of

the Admizalty, received my propo-
A3 {als




i THE DEDICATION.

fals for improving the water ufed
at {ez, by impregnating it with fix-
ed air, demands my thanks, and
thofe of the public in general; who
will abierve, with pleafureand grs-
titude, that whatever promifes but
the {malleft advantage to them,
with refped to fo important a de-
partment in the ftate as that of your
Lordthip, is immediately attended

to.

To render any future orders that
your Lordthip may be pleafed to
give for the trial of this medicated
water the more cafily cxecuted,
and allo to give it the chance of

being




TIIE DEDICATION, i

being more cxtenfively ufeful, at
land as well as at fea, I have drawn
up the following ealy dire&icns for
making it, and take the liberty
to infcribe the publication to your
Lordihip.
I am,
My Lord,
Your Lordihip's

Moft obedient

Humble {ervant,

Loeeduy F-!"If} JGSEPI’I PRIESTLEY+

Tuwey 1772




THE PREFACE.

HE method of impregnating watet

with fixed air, of which & delcrip-

tion is given in this pamphlet, 1 hit upon
in a coutle of cxperiments, an account of
which was lately communicated to the
Royal Society ; containing obfervations on
feveral different kinds of air, with only 2
hint of the method of combining this
particnlar kind with water or other fluids.
Judging that water thus impregnated with
fixed air muft be particularly ferviceable in
long voyages, by preventing or curing the
fea-fcurvy, according to the theery of Dr,
Macbride, and all ¢the Phyhcians of my ac-
quaintance concurring with me in that opi-
nion, I made the Gt copununication of it
to the Lords of the Admiralty, who refer-
red me to the college of Phyficians; and
thofe geatlemen being pleafed to make n
repott favourable to the fcheme, a trial has
heen ordered to be made of it on board
fome of his majclty’s thips. To make this
procels




2 THE PRLEFACE.

proce{s more generally konown, and that
more frequent trials may be made of water
thus medicated, at land as well as at iea,
I have been induced to make the prefent
publication.

Sir John Priagle firlt obiecved, that pu-
trefadtion was checked hy fermientation,
end Dr, Macbride difcovered that this ef-
fect was produced by the fixed air which
is generated in that procefs, and upon that
prinripie recomnmended the ule of wars, as
fupplying a guantity of this fixed air, by
fermentation in the {omach, in the lame
marner as it 35 done by frefh vegetables,
for which he, thereiore, thought that it
would blc a fubititute ; and experience
has confirmed his conjedture.  Dr. Black
found that limcitone, and all czlearcous
{ubitances, contain haed air, that the pre-
fence of it makes them what 15 called A,
and that the deprivation of it rerders them
cauflic ; Dr. Brownrigg farther difeovered
that Pyrmont, and other mincral waters,
which have the (ame acidulous talte, con-
tain a confiderable proportion of this very
kind of air, and that upon this their pecu-

liar
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Fiar {pirit and virtues depend ; and I think
myfclf fortunate in having hit upon a very
ealy method of communicating chis air
(and in a much Jarger proportion than
mincral waters contain it] to apy kind of
water, or, indeed, to almoft any Hoid jub-
ftance. In thort, by this methed this
great antifeptic prineiple may be admini-
flered in a varicty of agreeable vehicles.

If this difcovery {though it doth not de-
ferve that name) be of any ufe to my coun-
trymen, and to mankind at large, I fhall
have my reward. For this purpole I have
made¢ the communication as carly as I con-
venicntly could, fince the latult improve~
ments that I have made in the procels ; and
I cannot help exprefling my withes, that all
perfons, whe difcover any thing that pre-
miles tu be generally ufeful, would adopt
the fame method,

DIRECTIONS







DIRECTIONS FOR

IMPREGNATING WATER
WITH

FIXED AIR.

F water be anly in contalt with fixed

air, it will hegin to imbibe it, but tha
mixtute is greatly aceclerated by agitation,
which is continually bringing frefh pac-
ticles of air and water into conta@d, All
that is neceffary, therefore, to make this
procefs expeditious and effeCtual, is firit to
procure a iufficient quantity of this fixed
air, and then to contrive a method by
which tbe air and water may be {trongly
agitated in the fame vcilel, without any
danger of admitting the cominon air to
them ; and this is eafily done by firft Mling.
any veflcl with water, and intreducing the
fixed air to it, while it flands inveried in
another veflel of water.  That every part

of the procels may be as intelligible 25 paf-
Gble
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fible, ¢ved to thofe whe have no previous
knowledge of the fubje&, T thali defcribe
it very minutely, [ubjoining feveral remarks
and obitrvations relating to varieties in the
pml:e'fs, and other things of 2 mifcellaneous
nagure.

THE PREPARATION.

T AKE aglafs veilt], #, fig. 1, with

a pretty narrow neck, but (o form-
ed that it will ftand uptight with its mouth
downwards, and, having filled it with wa-
ter, lay & flip of clean paper, ar thin paite-
board, upan it. Then, if they be preifed
clofe together, the veflel may be ruened up-
fide down, withoutdangerof admitting any,
{or, however, much) comnen 2it into 1t ;
and when it is thus inverted, it muit be
placed in another veflelin the form of a
bow! or bafon, &, with a Jittle water in it,
for much as to persnit the dip of paper or
pafitboard ta be withdrawn, and the end
af the pipe ¢ o b introduced.

That
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This pipe muft be flexible, and air tight,
for which purpoft it is, I helieve, belt made
of leather, fowed with a waxed thread, in
the manner ufed by fhoe-makers. Into
each cnd of this pipe a piece uf 2 guill
thould be thruft, to keep them open, while
onc of them is introduced into the vetlel
of water, and the other into the bladder d,
the oppofite end of which is tied round a
cotk, which muit be perforated, the hole
heing kept open by a quill ; and the cork
muft fit a phial ¢, two thirds of which
{hould be filled with chalk juit covered

with watcr.

THE PROCLESS.

HINGS being thus prepared,

and the phial containing the chalk

and water being detached from the blad-
der, and the pipe allo from the veifel of
water ; pour a little il of vitrigl upan the
chalk and water; and haviog carefully
preffed all the common air out of the
bladder, put the cork into the bottle pre-
{ently after the cffervefcence has begun.
Alfe prefs the bladder once more zfter a
littla
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little of the newly generated 2ir has got
ino ir, in order the mom effeciually o
clear it of all the remainsof the common
air ; and then introduce the end of the
pipe iato the mouth of the vefiel of water,
as in the drawing, and begin to agitate the
chalk and water brifkly. This will prc-
fently produce a confiderable quantity of
fixed air, which will diftead the bladder;
and this being prefed, the air will force
jts way through the pipe, and aftend into
the veflel of water, the water, at the fame
time, defcending, and coming into the bafon.

When about one half of the water
18 forced owt, let the operator lay his
hand opon the uppermeit part of the
veflel, and fhake it 2 brifkly as he can,
not to throw the water out of the baion ;
and in 1 few minutes che water wili ablorb
the air; snd taking its place, will nearly
fll the vellcl as at the firft.  Then thake
the phial containiog the chalk and water
apain, and force mere air into the veffel,
tili, npon the whole, about an cqual bulk
of air has been thrown into k. Allo

thake the water as before, till po miore of
the




water with fixed air. Q

the sir can be imbibed.  As foon as this is
p:rc:iw_.:.l to be the cale, the water 15 ready
for uic ; and if it be nut ufed immediate-
Iy, (hould be put into a bottic as foon as
potlible, well corked, and cemented. It
will keep however very well if the bottle
be only weil corked, and kept with the
mouth downwards.

QBSERVATIONSE.

1. HE balon may be placed inverted

uposn the veflel full of water, with
a {lip of paper between them, and then both
turned upfide down together ; bue all this
trouble will be fuved by having a larger
veflel of water, in which shey may be both

immeried.

z. IF the veilc]l containing the water to
be agitated be Jarge, it may be mat con-
venient firft to placa it inverted, in a bafon
full of water, and then to draw out the
common air by means of a fyphon, either
making uife of a {yringe, or drawing it out
with the mouth. In this cafe, allo, fome
kind of handle fhould be faitened to the
bottom of the veflel, for the more eafy agi-
tation of it. 1. A




10 To impregnare

1. A narrow mouthed weifel iz not ne-
ceflary, but it it the moft proper for the
purpofe, becaule it may be agitated with
lefs danger of the cominon aie getting into
it

4. The flexible pipe is not ncceffary,
though 1 think it is exceedingly conveni-
ent? When it is not ufed, z bent tube,
fig. z (for which glafs is the moft proper)
muft be ready to be inferted into the hole
made into the cork, when the Bladder
containing the fied aic is feparated from
the phial, in which it was generated,
The extremity of this tube being put un-
der the veflel of water, and the blzdder
being comprefled, the air will be convey-
ed into it, as before.

5- 1f the ufe of a bladder be objefted 1o,
though nothing can be mote inoffenfive, the
phial conuaining the chalk and water moit
not be agitated at all, or with the greatcit
caution; unlefs a fmalt phial, 4, fig. 1, be
interpofed between the phial and the veifel
of water, in the mannce reprefented in the
drawing, For by this means the chalk

gnd

N.R. If the pips be made of 1-aihe it will enerally

be n=ceffary en fleep it in water aboar ha'f wn hoge be-
fare iz is wied, i3 order to maks it faffcieatly air-tigh,
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and water that may be thrown up the
tube 4 will Jodge at the bottom of the
phial «, while noflung but the air will
get into the pipe ¢, and fo cnter the wa-
ter.  Ifthe tube # be made of tin or copper,
the fmall phial o will nut need, any other
fupport, the cork into which the extremi-
ties of.both the tubes are inderted being

made to fit the phial very exacthy,

6. The phial ¢, ig. 1, {hould always be
placed, or held, confiderably lower than
the veffel ; that if any part of the ix-
surc fhould be thrown up into the biadder,
it may remain in the lawer part of it, fram
which it may be ealily preficd back again.
This, however, is not neceflary, fince if it
remain in the lower part of the bladder, no-

thing buat the pure air will get nto the
pipe, ana {0 1010 the water,

1f much more than half of the veffel
be filled with air, there will not be a bodr

of water fufficient to agitate, and the pro-
cels will take.np much more Gme.

8. Tf the chalk be too finely powdered,

it will yield the Axed air too falt.
i .
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. After every proceds the water to which
the chalk is put muit be changed.

to. It will be proper to All the bladder
with water once every day, after it has been
wied, thar any of the oil of vitriol which
may have got into it, and wounld be in
danger of corroding it, may-be thorough-
Iy diluted.

11, The veflcl which I have generally
made ufe of, holds about three pints, and
the phial containing the chalk and water
19 one of ten punces; and I find that a-
bout the quantity of 2 tea-fpoanful of ol
of vitricl is fufficient to produce as much
air as will inpregnatc that quantity of
WalLsT.

12. If the vefle] containing the water b
larger, the phial containing the chalk and
the cil of vitrial (hould either be larger in
proportion, or freih water and oil of vi-
triol muft be put to the chalk, to produce
the requifite quantity of air.

13, In




whFfer Qo F Ay ﬁ:ﬂm" I, 13

17. In general the whole procels docs
nol take up mote than ahout a quarter of an
hour, the agitation not five minutes ; and
in nearly the fame time nught a weifel of
water, contsining bwe ot three gallons, or
indced any quantity that a perfon eauld
well thake, be unpregnated with fixed air,
if the phial containing the chalk and oil of
vitrigl, e largee in the fame proportion.

14. To give the water as much air as
can receive in this way, the procefs may be
repeated with the water thus impregnated.
This will he uieful when the water 15 in-
tended to be kept a long timie; but, as
much air may be communicated to’ water
by a iinrle procefs as will be generally a-
greeable,  Very nearly an equal bulk of air
ipay be communicated to a guantity of wa-
ter b}r one U]':-L‘rati:‘.ln, ard fmutthing oS
thap an equal buik by two, but very lintle
will De gained by repeating it oftener;
fince, after foine time, as much fixed air
will efcape frem that part of the {urface of
the water whiclis expofed to the common
air, 25 can be uvbibed from within the
veflel,

B2 r;. All
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15- All calcareous {ubflances contain hx-
od air, and any acids may be uled in order
to fet it looie from them ; but chalk and
ol of vitric! are, bodh of them, not only
the cheapelt, but 1n all other refpefls the
moft effe@ual for the purpole.

16. It may poffibly beimagined that past
of theail of vitriol isrendcred volatileinthis
procefs, and (o becomes mixed with the
water ; but it does not appear, by the moft
rigid chymical examination, that the leaft
perceivable quantity of the acid gets idto
the water i this way; and if fo {mall
quantity asa fingle drop of oil of vitriol be
mixed with 2 pint of water (and a much
greater quantity would be far from making
it Jefs whelefome) it might be difzovered.
The experiments which were made to af-
certain this fact were made with diffaled
water, the difagreeable taite of which is
not taken off, in any great degrec, by the
mixtore of fixed air, Otherwilc, diftilled
waier, being clogged with no foreign prin-
ciple, will imbibe fixed air fafler, and re-
tain a greater quantity of it then othef wa-
ter. In the experiments that were made

far
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for this purpefe, 1 was affifted by Mr,
Hey, a furgeon in this town, who is well
fkitled in the toethods of examuning the
properties of mineral waters.

17. Do&tor Drownrigg, who made his
experiments an 'yemont water at the {pring
head, ncver found that it contained fo
much as ooc half of an equal bulk of air;:
but in this method the water 15 eafily made
1o imbibe an equal bulk.  For it muit be
oblerved, that a confiderable quantity of
the moft {oluble part of the air, is 1ncor-
porated with the water, as it firft alcends
through it, before it occupies its place, in
the upper part of the veflcl.

13. The heat of boiling water, will ex-
pel all the fixed air, if a phial containing
this imypregnated water be held in ir; but
it will often require above alf an hour to
effect it compleatly,

1g. If any perfon would chufe to make
this medicated water more nearly to re-
femble genuine Pyrmont water, Sir John
Pringle informs me, that from eight to ten
drops




16 To smpregrate

drops of Tinifura Martis cum fpirity falis
muit be tnixed with every pint of ir. ft
15 agrecd, however, on all hands, that the
pecudiar virues of Pyrmont, or any other
mineral gvater which has the jame brifk or
acidulous taite, depend not upon its being
a thalybeate, but upon the fixed air which
 coatains.

But water impregnated with fixed air
docs of itfelf diffolve iron, as the ingenious
Mr. Lane has difcovered ; and iron filings
put to this medicated water inake a ftrong
and agrue:bl: chalybezie, milar to fome
ether natural chalybertes, which hold the
iron in folution by means of fixed air only,
ardd pot by means of any acid; and thele
chalybeates, T am informed, are genegally
the moft agresable to che ftotach.

zo. By this procefs may fixed air be given

to wine, beer, and almefl any liquor what-
tVver . H.nli "i.'i"hf!]l beer 15 become ﬂ:l.t ar
dead, it will be revived hy this means; bt
the delicate apreeable Aavour, or acidulous
talte communicated by the fixed wr, and
which is manifelt in water. will hardly be
perceived
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perceived in wine, or other liquors which
have much tafte of thar own.

21. I would not interfere with the pro-
vince of the phyfician, bot I cannot intire~
Iy fatisfy myiclf without taking this oppor-
tunity to lugpeft {fuch hints as have oc-
cnrred to myfclf, or my friends, with re-
{pe® to the medicinal ufes of water impreg-
nated with fixcd air; zod alfo of fAxed air

in other applications,

In general, the difeafes in which water
impregnated with fixed air will moft pro-
bably be ferviceable, are thole of 2 putrid
nature, of which kind is che fea-fruroy, It
can hardly be doubted, alfo, but thar this
water mufl have alt the medicinal virtues of
Pyrmont water, and {ome other minera]
waters fimilar to it, whatever they be;
efpecially if a few iron filings be put to i,
to render it a chalybeate, like genssine
Pyrmont water. It is poflible, however,
that, in (ome cafes, it may be defirable to
have the fixed air of Pyrmont water; with-
out the jren which it contains,

Having
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Having thiz opportunity, I fhall alle
hint the application of fixed air in the form
of clyflers, which orcurred tome while I waz
attending to this {ubjedt, as what promifes
ta be ufeful to corret putrefaction in the
inteltinal canal, and othcr parts of the
{yftemn to which it may, by this ¢hannel, be
conveyed. It has been tried once by Mr.
Hey above-mentionedy and the recovery
of the paticnt from an alarming puteid
faver, when the {tools were becorne black,
hot, and very fetid, was o circumilanced,
that itis not improbable but that it might
be owing, in fome meafure, to thofe cly-
fters. The application, however, apprar-
ed to be perfely ealy and fafe,

Being fatisfied that fixed air is not noxi-
ous per f7, any move than heat, I hinted to
fome phyfivians of eminence smong my
acquaintance, that it might poflibly be of
ufe in the calc of wherated fungs, if per-
fons in that moft deplorable fituation would
breathe as much as they found they could
do of it, by holding their heads over vef-
fcls containing fermenting mixtores, efpe-
cially if, at the fame time, they fhould

drink
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drink watcr, or other liquors im prégnated
with the fame principle,  Thofe gentle-
men were pleafed to think favourably of
the propolal, and I am informed by Dr.
Percival, that the [ame ideas had occurred
to other perfons, and that in thyce cafes
in which the breathing of fzed air had
been tried, it appeared to have bden of
great lervice. One patient intitely reco-
vered. The method in which it was ap-
plicd was putting chalk into oil of vimol
diluted with water, and breathing the
fumnes as they iffued from the orifice of a
funnel, which covered the veflel that con-
tziped the mixture.

Dr, Percival alfv informs me, that the
fanies of cancers haa been much fweetened
by the application of fixed air, the pain
mitigated, and a hetter digeftion produced,
fo that a cure js almoft expedted. The
cafcs are under the direction of a very able
furgeon, whe will, 1 doubt not, in due
time, give the public a complete account
of them. ‘The fzrae perfon has more than
nnce direfted patients labouring under an
wigerous fore throar to reccive this air from

a mix=
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a mixtare of falt of wormwood ard juice
of lemons, and the trial has been attended
without wnconvenience, and with manifeit
advantags.

I cannot help thinking that fixed air
might be applicd cxternally to good advan.
taget in other cafes of a putrid nature, even
when the whole {yflem was  affcéted.
There would be nodificulty in placing the
body fo that the greateft part of s fur-
face thould be expaded to t!]is Kind of air;
and if a piece of putnd fleth will become
firm and {weet in that fituation, as Dr.
Macbride found, fome advantage, I thouid
think, might be expected from the fame an-
tifeptic apptication, aflifted by the wis v,
operating internally, to counterall the fame
putrid tendency. Some Indians, I have
been informed, bury their patients, labour-
ing under putrid difcafes, up to the chin in
freth mold, which is alfo koown 1o take off
the fotor from flefh meat beginning to
putrify, IF this pradtice be of any ule,
may it not he owing to the hixed air im-
bibed by the pores of the &kin in that (itu-
ation ? Following the plow 15 alfo an old

proferip-
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prefeription for & condumption, 25 alfo is
living neat limekilns.  Thereisaften fome
gued realon for very old and long continu-
cd pradtices, though it is frequently a leng
time before it be difvovered, and the rg-
fionale of them fatisfaCtorily explained.

Being no phyhcian, I ron e rifque by
throwing out thele random hints and con-
jectures, I fhall think myfelf happy if
any of them thould be the mezns of mak-
iy thojc perfons whom they immediately
concern, attend mote particutarly to the
fubject, My friend Dr, Percival has for
fomme time paft heen employed in making
experiments on fixed air, and be is parti~
cularly attentive to the medicinal ules of
it; and from his knowledge as a philofo-
pher, and [kill in his profeffion, I have
very confiderable expedtations.

POSTSCRIPT,

II‘J large veflcls containing lLiguors in e
ftate of fermentation, as at a public
brewery or diltillery, fixed air may be
found in great plenty ready made; and if

waler
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water be poured from one veffel into ano-
ther, held as near as pollible to the fur-
facc of the fenneuting liquor {by means of
long handles) for about four or ive minutes,
it will acquire the acidulons taite of Pye-
mont water ; bt as, in this cafe, the {or-
face of the fixed air is expofed to the com-
mon ar, and is conliderably mixed with
it, water will not imbibe fo much of it in
this way, .as may be communicated to it
by the procefs above defcribed.  The go-
ing out of a candle will be an cafy method
of alcertaining whether the fermentation
be {ufficiently advanced for this purpole.
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