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DESCRIPTION >

OF A

Simplified Pneumatic Apparatus.

March, 1796.

The Pneumatic Apparatus, defcribed

in Dr. Beddoes’s Confiderations on the Medicinal

Ufe of Fadtitious Airs, and in a feparate defcrip-

tion of that apparatus, is found to anfwer its inten-

tion, fo as to leave little to defire upon the head of

utility or convenience. What is now offered re-

lates merely to a fimplification which may effeft a

reduflion of price j at the fame time that in the

hands of a fenfible practitioner, it will not effentially

abridge its utility in the preparation of oxygene

air, and of the inflammable airs from charcoal and

from iron, though it may not be fo proper for the

preparation of the zincic inflammable air, or the

fixed air from chalk.

B If



( 2 )

If it were natural for mankind to think firfl:

upon the fimpleft methods of performing any pro-

cefs or conftrufling any machine, fome apology

might be neceflary for not bringing forward this

fimplification fooner ; but the contrary feems to

be the cafe, at lead the method now propofed

did not occur to the writer until very lately, and

fome doubts being entertained whether or not it

might anfwer as well as it does, it was thought pro-

per to refer that matter to the teft of experiment,

which has occafioned fome delay.

The fimplification confifts in laying afide the

hydraulic bellows and refrigeratory, and conveying

the air directly from the fire tube wherein it is

generated to the air holder. This was always

thought a defirable obje6t ; but it was confidered

that if the air were conveyed from the fire tube

into the airholder by the pipe U, which receives

it from the bellows, it would require a very nice

regulation of the exit of the water at the lower pipe

Z, to prevent the water in the airholder from

weighing with its whole column, thereby making a

degree of exhauftion in the fire tube and conduc-

ing pipe, and drawing in the atmofpheric air at

every ill clofed jointj the advantage of walking the

airs and condenfing the fleam in the refrigeratory,

would be lofl, and there would be no opportunity

of
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of examining the quality of the air from time to

time. A very fimple idea has in great meafure

obviated thefe inconveniencies ;
it confifts in mak-

ing the lower pipe (z) of the airholder inclined

at an angle of 45 degrees, and of fuch length that

the lower edge of its mouth fhall be a little higher

than the upper edge of the inner opening, by

which it communicates with the airholder (fee z,

plate 4th, fig. 2). The airholder being filled with

water, and the pipes k t and U very well corked,

fo as to be air-tight, it is evident that no water can

run out, though the flopeing pipe 2 be opened,

becaufe the water cannot ifliie without the entrance

of the air, and the latter is prevented from entering

at z by the upper edge of the inner opening being

lower than the furface of the external water in

that pipe. It is exaflly in the fame cafe as the wa-

ter in the common refervoir glals for birds, into

which the air only enters in confequence of the

bird exhaufting the water in the little ciftern.

Now, in order to receive the air from the fire

tube, as it is produced, all that is necefiary is,

inftead of fixing the condudting pipe F horizontally,

to make it fomewhat bent, fo that its lower end
may be inclined at an angle of 45 degrees to the

horizon, or thereabouts, and to fit to that end the
tin tube («) the end of which being introduced

B 2 into
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into the flopeing pipe z, fo that its opening, which

is in its upper fide, fhall be fully within the cavity

of the airholderj the air as it enters will afcend to

the upper part of the airholder, and will difplace

its own bulk of water, which will iffue through the

pipe z by the fide of the pipe (u) which oc-

cupies only afmall part of the opening. ' The fitua-

tion of the refpe6tive parts of the apparatus, ap-

plied in this manner, is fhewn in plate 4th, fig. i,

more intelligibly than it can be expreflfed in words.

To PREPARE oxYGENE AIR. The . manganclc

being pounded and put into the fire tube, the

joints made good, as pointed out in the former

part of thefe diredlions, and the condu6ting pipe F
fixed as has juft been explained, and fupported at a

proper height,’ the pipe z being well ftopped with

a cork, and the other pipes ^ t and U both open,

fill the airholder quite full of water, and cork the

upper pipes very fecurely, anointing the corks with

fome china clay luting, place the airholder upon

its ftool in the fhallow tub, which is to receive the

water j bring the pipe z clofe to the final! pipe (u)

and uncork z, then move the airholder towards the

fmall pipe, and infert the end of the latter Into z,

as has been dire61:ed •, raife the end of the fmall

pipe as high as the opening In the airholder within •

z will permit, and fupport it there by a fmall

wooden



( 5 .)

wooden wedge put under it in the mouth of z,

apply your fire and the air as it is produced will

enter the aifholder, and the water thus difplaced

will iffue at z, and be received in the tub. When

the airholder is emptied of water, down to the level

of the under edge of the mouth of z, air will begin

to iflue at z. The airholder muft now be removed,

and if more air is wanted, another airholder put

in its place.

To WASH THE AIR. SLiclc fome good quick-

lime, and when fallen to dry powder, fift it

through a common hair fieve, preferve it in a pot

clofe flopped for ufe. If the powder feels damp,

dry it over the fire. Provide a tin tube, open at

both ends, wired at one end and plain at the other

end ; its dimenfions may be three quarters of an

inch in diameter and four inches long. Dip this

tube with its cutting end downwards into the pot

filled with the flacked lime, and if the lime is deep

enough, it will be filled with it, otherwife it muft

be dipt again in a frefh place until it be filled with

lime. Infert the end of this pipe into z, and pufli

the lime into the airholder by means of a piece of

wood. If the air is tolerably pure, two fulls of

this pipe will be lufficient for half a cubic foot, and

four for a cubic foot airholder. When you have

put in the lime, cork z, and fliake the airholder

B very

Norx. The lime may alfo conveniently be put into the air-
holder, by thoroughly mixing the defired quantity with half a pint,
or a pint of water, and pouring it in through a funnel by the pipe
U,_at the top of the air-holder, the pipe Z being previoufly corked.
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very brifkly in every dlredion for about three

minutes, then removing the ftool, place the air-

holder in the water in the tub, fo that the water

may cover the opening of z
;

pull out the cork,

and the water will enter and fupply the place of
» the fixt air abforbed, repeat the lhaking until upon

opening the pipe z under water none enters. Re-
place the airholder upon its ftool, infert the end of

u intoz, and by the introdudlion of more oxygene,

difplace the water which had been admitted, cork

the pipe z, and fet the airholder in a cool place

till it depofits the fufpended manganefe, which

it will do in lefs than twelve hours, before

which time has elapfed none of the air (hould be

ufed,

#

If you want to examine the quality of the air

before you receive any into the airholder, place the

end of u in a bafon containing water, in fufficient

quantity to cover the end of the pipe, and to ftand

an inch or two higher, then having filled a com-

mon bottle or vial with water, place your thumb

upon its mouth, and invert it with its ’mouth under

the furface of the water in the bafon, dire6Uy over

the opening of the pipe u j the air as it ifllies will

afcend into the bottle, and may be examined by the

common tefts ; or, by holding a lighted taper over

the opening of the pipe, you may fee by the bright-

nds
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nefs of the flame whether or not the air produced is

much dephlogifticated.

In general, the air from Exeter mafiganefe has

little other admixture than fixed air in fmall quan-

tity, probably moftly produced by the aftion of

the oxygene on the carbone of the iron tube. When

you mean only to try the air by its efFe<5ts upon flame,

that may very conveniently be done, by placing the

airholder in fuch a manner, that the opening of the

conducing pipe, inftead of being fully within the

airholder, may lie in the flopeing pipe, though

under water (or by pulling out the fmall peg,in the

fide of F.) When your trials prove fatisfaftory,

the airholder is to be brought fo much nearer the

furnace, that the opening of the pipe (u) may be^

quite within it.

Caution. In operating upon fmall quantities

of manganefe, care fhould be taken to place them

in the middle of the fire tube, near the ends it may
not receive the due heat.

/

Hydro-carbonate. In preparing this air,

the fire tube fhould be red hot before any water is

admitted by the water pipe, and before the air-

holder is applied, water fhould be admitted pretty

freely to diflodge any other air which the charcoal

B 4 may

Note. Sometimes pieces of a brown toad ftone, with whitifli
fpots, are intermixed with manganefe

; thefe pieces will be eafily

diftinguifhed in breaking the manganefe, and fliould be picked out,
as they yield fixed air inftead of oxygene.
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may have imbibed. After about five minutes rapid

produftion of air (which fhould be conveyed up
the chimney by a pipe placed over the opening of

«) the entry of water fliould be fomewhat re-

ftrained, and the airholder fet in its place, as has

been direfted for oxygene.

The procefs goes on with a proper fpeed when

the large airholder, containing a cubic foot (about

24 ale quarts) is produced in 20 minutes, or' half

an hour, while the fire tube is fully red hot. If

water is admitted too freely, fleam will be pro-

duced, and would pafs into the airholder and heat

the water there. Befides, a fuperfluity of water

caufes the produ6lion of a greater quantity of fixed

air, than takes place when the operation goes on

flowly. In order to free the Hydro carbonate air

perfe6lly from fixed air, it may be wafhed with

lime, as has been direfted ; but may be ufed as

fbon as the wafhing is completed, the fufpended

charcoal feeming rather advantageous than other-

wife.

This fpecies of air is found to be more or lefs

powerful in producing fenfible efFedls upon the

human body, according to circumftances in its pre-

paration, which are yet unknown. It merits to

be verified by experim.ents, whether the degree of

the
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the heat of the charcoal does not afFedt it ; and in

the fame way it ought to be determined, whether

the charcoal of different vegetable fubftances do not

produce airs of fomewhat different qualities as to

their medicinal effedls.

Ferric inflammable air, may be prepared

as diredled for the Hydro carbonate.

/

It has been obferved, that this method is not

recommended for the preparation of the zincic in-

flammable air, nor for the fixed air from chalk

;

in both of thefe a fuperfluicy of water feems necef-

fary, and there being no refrigeratory to condenfe

the fleam, it would heat the water in the airholder.

In many experiments, the hydraulic bellows and

refrigeratory afford a great convenience, the former

in readily afeertaining the quantity of air produced,

and the latter, by condenfing fleam j and when
quick lime is mixt in the water, by abforbing fixt

air and other acid vapours. If the manganefe is of

a good quality, and no inflammable matter is mixt

with it, the mixture of lime with the water of the

refrigeratory, and the ufe of the agitator, will ren-

der it fufficiently pure to be breathed, efpecially if

it is adminiftered confiderably diluted ; but when
given with fmall admixtures of common air, the

utmofl
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iitmoft purity is neceffary. As in preparing oxy-

gene air, the exa6t quantity of materials neceffary

cannot previoufly be afcertained ; if more than fills

an airholder be produced, it may conveniently be

retained in the bellows tiff wanted. If azotic air

fhould prove ufeful,,as it is very probable may be

the cafe, its preparation from burning charcoal

requires the ufe of the hydraulic bellows. Thefe

bellows alfo make a good machine to inhale mix-

tures of air from, in place of the filk bags.

Every perfon wanting an apparatus, will fee

from what has been faid, the advantages and dif-

advantages of this fimplified apparatus, and be en-

abled to judge for himfelf j to thofe who principally

wifli to prepare oxygene and Hydro carbonate airs,

there feems no doubt that it will fave money in the

firfl; coft, and fome trouble each time the apparatus

is ufed j but to thofe who wifh to make experi-

ments upon various airs, the Hydraulic bellows and

refrigeratory feem neceffary.

Lighting the fire. Some gentlemen com-

plain that the fire in the furnace is difficult to kin-

dle, and that fome lime elapfes before it attains the

proper heat. This may be remedied by covering

the furnace with a conical tunnel of a foot high,

having an opening at the vertex of four or five ^

inches
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inches diameter j but if this tunnel be not removed

as foon as the fire tube becomes red hot, which

may be neglefted, there is a rifle of melting or

fpoiling the fire tube. The readieft and fafeft way

feems to be, to light the fire in the furnace, by

means of fome chips and a fhovel full of live

coals, with the proper quantity of coaks, and to

let the lining of the furnace become red hot before

the fire tube is put in, which may eafily be done

by taking out fome of the coaks, and removing the

reft to the fides of the furnace, fo as to make a

clear paflage for the fire tube, which having one of

its end pieces previoufly luted into it, muft have

the joint of the other made good before it has time

to become too hot. I'he coaks which have been

taken out, on being replaced, will readily light

again, and much time will be faved in heating the

tube.

Airholders. This fimplified apparatus can-

not advantageoufly be ufed with fewer than two air-

holders of a cubic foot each, or more of fmaller

fizes, and the large furnace and apparatus ought to

have atleaft three airholders of the large fize. The
large airholders and their contents of water weigh-

ing near feventy pounds, it will be found convenient

to fill them ftanding in their place upon the ftool

in the tub, or which may in feveral refpedls be

more

5
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more convenient, though more expenfive, to ufe

a double number of three gallon airholders in place

of them. Airholders of fix quarts are convenient

for fending out dofes of air to patients.

Mouth pieces. Many patients with difficulty

acquire the habit of inhaling air from a bag, and

returning the air from their lungs through their

nofe. Some make fuch deep infpirations and ftrong

exertions, as to fatigue their lungs and the refpira-

tory mufcles, whereby Ipafmodic pains in the breaft

have arifen, which in fome cafes have been Im-

puted to the fadtitious air j but the fame pains arife

in fuch perfons when only the common air of the .

atmofphere i^ infpired in the fame manner, and

even when no bag is employed j a mouth piece has

therefore been conftrudted with two valves of filk,

upon the fame principle as that communicated to

Dr. Beddoes by Mr. W. Capper, and publifhed in

the fecond edition of the confiderations it is, how-

ever, very much fmaller, gives lefs refiftance to

the air, and is conftrudled fo as to be applied to the

fmall end of the faucet of the oiled filk bags.

With this mouth piece a perfon may breathe per-

feftly In their natural manner, without {training the

mufcles of the breaft, and without any other fub-

jedion than the holding a fmall pipe in their mouth,

the
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the end of which is, for the greater eafe, made in

an oval form.

Queries, however, arife, whether thofe deep

infpirations are not of fervice, by opening the

fmall vefticles of the lungs, and giving them

greater exercife ? Alfo whether the Hydro-car-

bonate, at leaft, may not produce good effedls, by

afting upon the nerves of the nofe during the ex-

piration of the air ? Without attempting to folvc

thefe doubts, it is certain that the ufe of the mouth

piece does not preclude the taking deep infpira-

tions j nor, when thought neceflary, the expiration

through the nofe, though it lays the patient under

no fubjedtion to either of them. Alembic, or

Fire-pot. This velTel may be ufed for the prepa-

ration of oxygene air in this fimplified apparatus ;

iu^ it ought not to he ufedfor the preparation ofHydro^

carbonate air, for the water coming firfl: into con-

tadt with the red hot part of the water pipe, before

it reaches the charcoal. Hydrogene air appears to

be produced inftead of Hydro-carbonate, at leaft,

it frequently happens that the air prepared from

charcoal in this veflel, has not the power of caufing

vertigo, whereby fome gentlemen have been dif-

appointed in the effedts expedled from the air.

DESCRIPTION
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DESCRIPTION

OF A

Portable Pneumatic Apparatus,

Persons who have not occafion for

large quantities of faftitious airs, efpecially invalids

while upon a journey, will be enabled by means of

this apparatus, to prepare them readily in any fitua-

tion where they can command a common parlour

or kitchen fire.

Praditioners in medicine may alfo by means of

It, make trial of this new branch of their art, at a

moderate expence ; but it ought not to be fuppofed

that it can fupply the quantities of thefe airs that

fome cafes require, and ftill lefs, that by means of

it a number ofpatients fhould be fupplied.

As oxygene and inflammable airs ought not to

be prepared in the fame fire tube, the apparatus is

provided
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provided with one for each of thefe fpecies of air.

The fire tube for oxygene air, is made fomewhat

like a pocket liquor flafk, the flattened form of

which permits it to enter between the bars of a

common grate. Its dimenflons enable it to con-

tain about a pound of powdered rnanganefe, which

will generally produce half a cubic foot, or three

gallons of air, at one operation.

The figure of this fire tube is delineated in PI. 5,

fig. I ft. A, and its crofs feftion in its wideft part at

B.

The fire tube for preparing Hydro carbonate

air, is delineated at A, PI. 5, fig. 2, and its tranf-

verfe feflion at B. It confifts of two parallel hol-

low cylinders united together, each open at one

end, and communicating with one another at the

bottom or fliut end. The water pipe is adapted to

the mouth of one of thefe hollow cylinders, and

the conducing pipe, by which the air iflues, is

adapted to the mouth of the other cylinder ,• fo that

the water, when converted into fleam by the heat

of the tube, muft pafs through and among the

whole matter contained in both of them, before it

can make its exit.

This
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This fire tube (C) with its water pipe (F) and

conducing pipe (D) together with the airholder,

are reprefentcd in their proper pofitions when in

life, at Fig. 3, PI. 5. It was judged unneceflary

to give a reprefentation of the oxygene fire tube

when in ufe, as fuch reprefentation would differ in

nothing from that given, excepting in the abfence

of the water pipe, which is not needed in preparing

oxygene air.

One joint of the conducing pipe D, is made

partly of hammered iron, and the others of tin plate,

japanned. In order to avoid too great nicety in

adjufting the place of the airholder, a fhort flexible

tube is interpofed betwixt two of the four pieces,

of which, for convenience of carriage, the pipe is

compofed.

Either of the fire tubes, when applied to ufe,

being previoufly charged with the proper material,

is to be introduced between two of the bars of the

fire grate, or if none of the interftices are wide

enough, it may be laid above the upper bar, and

the coals heaped over it. If the grate is not deep

enough to permit the fire tube to enter far enough

into it, when placed at right angles to the bars, it

may be put in obliquely, from which the farther

advantage will be derived, that the airholder not

(landing
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landing directly before the fire, may be more

eafily fcreened from Its rays.

The lower end of the conducing pipe turns up

a little, and is to be inferted in the pipe z of the

airholder, in the manner direfted for the fimplified

apparatus.

It is proper before any operation is commenced,

to adjuft the height of the fupport of the air-

holder, and its place in the tub or ,pail, which

is to receive the water, otherwife if the fire tube

heats quickly, fome of the air will be loft before

thefe matters can be adjufted. In defedt of a ftool,

bricks or fhort pieces of boards may be ufed as

a fupport for the airholder ; but where the appa-

ratus is ufed at home, a ftool will be found moft:

convenient.

To prepare oxygene air, fill the fire tube (of

Fig. I, PI. 5) with manganefe in coarfe powder,

up to the narrow part of its neck, lute the end

piece’ E into the fire tube, and introduce the tube

into the fire, lute the iron part of the conducing

pipe into the end piece, and when the heat has

hardened the lute, apply the other parts of the

conducing pipe, previoufty luted to one another,

C The
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The airholder being filled with water, and fet upon

its ftool in the tub or pail, uncork the pipe z, ad-

vance the airholder, and infert the end of the pipe

D into z. The operation will then go on as has

been faid in the defcriptlon of the fimplified appa-

ratus. When the oxygene air has difplaced the

water, and filled the airholder, the fire tube fhould

be immediately withdrawn from the fire, to pre-

vent the needlcfs calcination of that tube. If the

joints have been well luted, it may be pulled out

by taking hold of the iron part of the condu6ting

pipe, by means of a cloth, to prevent burning the

hands.

i

The end piece fometimes fticks very faft in the

fire tube } it may be loofened by ftriking it gently

fide ways with a fmall hammer, upon the bead

which is formed round its outer end. Violent

blows do not anfwer the end, and are apt to da-

mage the end piece.

To prepare Hydro-carbonate air, fill both

the cylinders of the fire tube. Fig. 2, PI. 5, with

fmall bits of charcoal, none of them exceeding a

quarter ofan inch cube j infert the water pipe into

the mouth of one of the cylinders, and the end

piece of the conducing pipe D into the mouth of



( 19 )

the other, luting them properly place the fire

tube in the fire grate, and when the heat has

hardened the lute, proceed to the adjuftment of the

remainder of the apparatus, as has been direfted.

When the fire tube has become perfedtly red

hot, admit water by the water pipe, pretty freely,

in order to expel any noxious matter contained in

the charcoal, and fuffer any air which is thus pro-

duced to efcape. When this part of the operation

has been continued for five or ten minutes, reftrain

the water, and bring the airholder into its place.

With a proper degree' of heat and due exhibition of

water, a three gallon airholder may be filled in half

an hour, without any fteam paffing into the con-

ducing pipe, which is known by the tin part^ not.

becoming hot.

To prevent the water in the cup from being

heated by the fire, it is neceflary to interpofe a fire

fhowel, or fomething fimilar, to fcreen the cup

from its rays. If the water is fuffered to boil in

the cup, or in the perpendicular part of the water

pipe, none will enter the fire tube j therefore it is

alfo proper not to fix that part of the water pipe in

its place till all the reft of the apparatus is adjufted.

The airholder may be fcreened from the heat by a

ftieet of brown paper.

C 2 The
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The hydro-carbonate fire tube ,is made double,

that the water may pafs through a greater length of
heated charcoal, and may a6t more immediately

upon it, and lefs upon the iron
j for if the water

were tranfmitted flowly into a red hot iron pipe,

it would ad upon the iron, and produce Hydro-
gene air before it reached the charcoal j and it ap-

pears from experiment, that the hydrogene diflblves

none of the charcoal in its paffage through it. This

-has fometimes happened in making hydro-car-

bonate in the alembic ofthe large apparatus, and ren-

ders the fire tubes preferable for that purpofe.

Caution. Though common ftove grates do

not generally produce too much heat for this pur-

pofe, yet with fome forts of coals, and in particular

circumftances that may happen, and if not guarded

againft, the fire tube may be melted or fpoiled. A
moderate red heat is fufficient for producing either

the oxygene or hydro-carbonate air.

"I

Airholders, proper for this apparatus, are two

of three gallons each, or one of that fize, and two of

a gallon and a half each. The latter will be found

convenient for carriage in a poft chaife.

Package. Sets ofthis apparatus are put up in

boxes adpted to them, when fo defired, for the con-

venience of carriage.
^ POSTSCRIPT.
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POSTSCRIPT.

OBSERVATIONS

UPON
/ .

Hydro-cai'bonate Oxygene Air.

\

When a fire tube is ufed for the

firft time, any air which is prepared in it has a bad

fmell, oxygene air in fuch cafes contains a larger

proportion than ufual of fixed air and the hydro-car-

bonate, of fulphurated hydrogene. Thefe have

been withjuftice imputed to the carbone and ful-

phur contained in the caft iron ofthe fire tube.

With a view to corredl this inconvenience, anew
fire tube, which yielded very ofFenfive hydro-car-

bonate, was loofely filled with dry flacked cauftic

lime, and fubjedted to heat, it gave out, as was

forefeen, a confiderable quantity of ferric hydro-

gene,
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gene, not remarkably ill fmelledj when it ceafed

yielding air, which v/as after it had been above an
hour red hot, it was cooled and filled with charcoal

as ufiial for hydro-carbonate j the air it then yielded

fmelled like heated fteel or burning phofphorus, in

Ihort, it had the fame fort of fmell as good hydro-

gene air. A query then arofe, whether it had the

power of caufing vertigo, a ftout young man in-

haled a quart of it, mixed with twenty-two quarts of

common air, without being in any ways affefted by

it,which would not have been the cafe, if it had been

prepared as ufual. It would then feem that the

vertigo is owing to the admixture of fulphurated

hydrogene, which its ufual fmell indicates this air

to contain. If this fliould prove to be the faff,

and any part of its curative powers depends upon

its producing vertigo, that effeft may be fecured or

augmented, by mixing the borings or turnings of

caji iron with the charcoal, or perhaps ftill better,

by the admixture of plumbago or black lead in

powder. If, upon the contrary, the vertigo does

not contribute to the cure, the medicine will prove

more pleafant to the patient, and it is believed may
be uniformly prepared free from the fulphureous

fmell, by mixing a little perfe£lly caujlicy and dry

flacked lime, with the charcoal powder.

The
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The effect produced upon the tube by the

lime, does not feem to be permanent, for in a fe-

cond operation with the fame tube, and out of which

the charcoal had never been emptied, the air

produced had fome degree of the fulphureous

fmell.

It has been mentioned, in the firft: part of thefe

direftions, that a mixture of charcoal powder with

flacked cauftic lime, produces an inflammable air,

without the addition of water, and that the charcoal

is confumed in the procefs ; and it has fince been

found, that a mixture of hammered iron turnings

and charcoal, produced very good hydrogene air,

and that the iron was perfedlly calcined by the

operation.

This is not quite the proper place to enter upon

theory, yet as it will naturally be afleed by fome of

my readers, how thefe things are to be accounted

for, and I wifh to throw all the light I can upon

the fubjedl, 1 fliall give the explanation of it which

appears to me moft confonant to the modern

theories, though it has perhaps another caule.

Slacked lime contains a quantity of water as one of

its conftituent parts, and which it attracts fo ftrong-

ly, that it will retain the greateft: part of it even

when
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when led hot, provided no attraction more power-
ful tends to feparate it j but red hot charcoal alfo

attrads water, and it would feem that its attradion

for it is ftronger than that of the lime
; the latter is

therefore difpoireffed, and left in a dry ftate, and

the water united to the charcoal forms, hydro-

carbonate or fome fpecies of inflammable air, hav-

ing charcoal for a bafis. In the cafe of the iron,

the fame thing happens, and hydrogene is formed.

Granulated zinc mixed with lime, will probably

form zincic inflammable air.

In refped to the medicinal properties, all I

know is, that the inflammable air from charcoal

and lime contained no fixed air, feparable by walk-

ing with quick lime and water, and that it did not

caufe vertigo when inhaled pure.

OxYGENE AIR. This air is alfo rendered more

pure and more free from fixed air,' by preparing the

fire tube, by heating it full of quick lime, as has

been mentioned for the hydro-carbonate, then

emptying out the quick lime, and filling it with

manganefe in coarfe powder as ufual.

\

The preparation of the fire tube with lime,

Ihould be renewed from time to time, whenever

an
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an extra produce of fixed air fliows the neceflity.

It nnight perhaps be ferviceable to mix quick

•lime with the pounded manganefe ; but it has

been found, that when the lime was not perfedtly

cauftic, it gave out its fixed air, and did more

hurt than good, ferving only to prevent the ful-

phureous fmell that oxygene fometimes has.

Oxygene air fliould never be prepared in a

fire tube ufed for hydro-carbonate or hydrogene.

\



THE SIMPLIFIED S’ PORTABLE

PNEUMATIC APPARATUS,
ARE MANUFACTURED BV

BOULTON WATT,
OF SOHO, NEAR BIRMINGHAM,

AT THE FOLLOWING PRICES.

r—r--

The large Size Simplified Apparatus,

The furnace, i8 inches diameter, lined with the belt fire

bricks, tongs and poker, two fire tubes, two end
pieces, two rings, iron plug, water pipe and cup, iron,

conducing pipe and its tin end piece, with one large

airholder and funnel - - • - - ;C*6i66

Auxiliary Articles for ditto.

Two large fized airholders, one fpare fire tube, call iron

pot for a fand heat, two oiled filk bags and bellows

to fill them with common air - -360
The second Size Simplified Apparatus.

The furnace, 13 inches diameter, and other articles as

above, fuitable - - - - - - ;C*4I5 9

Auxiliary Articles as above.

But the two airholders, fecond fize - - - a 1 5 o

The Portable Apparatus.

One oxygene and one hydro-carbonate fire tube, with

end pieces, water pipe and cup, cond tiding pipe,

one fecond fize airholder and funnel, and an oiled filk

Auxiliaries.

One fecond fize airholder, two fpare fire tubes and bel-

lows to fill the bag with common air - - i a 6

C:^ Packing Boxes and Caniage, to be charged extra.

The Pneumatic Apparatus, with Hydraulic Bellows and Re-

* frigeratGries, continue to be made as ufual.
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