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that Motion, and being fo much in the Air, kept
him alive fo long. The Piture * [{ee TaB. V. Fig.
1. 2.] is within Four Inches in Length and Breadth
of the Bones. It is done by a very good Hand, and
very exa&t; and every thing I have wrote to be dec-
pended on; and taken from the Bones; it is not a
Copy. I was in Hafte: Mr. Vandenkagen, who drew
it, finithed minc, and died fuddenly, before he had
quite donc.

XIX. A Narrative of a new Invention of ex-
panding Fluids, by their being conveyed into
cevtain ignified Veflels, abere they are imme-
diately varefied into an elafticimpelling Foree,
[uffcient to give Motion to Hydraulopneu-
matical and other Engines, for raifing Water,
and other Ufes, &c. by John Payne.

TO produce a great Power at a fmall Expence,
is what cvery body defires in moving Machi-
nery; and is what, by this new Invention, we have
proved by Experiments and Pradtice to be a great Im-
provement, when applied to that noble Invention the
Fire-engine: Therefore 1 fhall proceed to give a
thort Defcription of the Veflels and Machinery con-
trived for that Purpofe ; viz.

A Pot or Veflel made of wrought or calt Iron,
nearly the Figure of a Cone, whofc Diameter at the

* Now in the Mufeum of Six Hans Sleane,
s Oz Bale
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Bafe is Four Feet, with Holes round the Edge, for
Nails or Screws to faften a globular Head of Copper
of about Five Feet and half Diameter, as by the Figuze
annext will appear [TA B. VI. Fig. 2]. There is then
placed in thelInfide a fmall Veflel or Machine, which
I call a Difperfer: This Bafon or Veflel hath Spouts
round the Sides fixed to it, and the Bottom therecof
refteth on a Centre-pin; and in the Middle of this
Bafon or Veflel is a Socket, with Holes near the Bot-
tom, to let the Water or Fluids pafs from above,
through an iron Pipe of about Seven Feet long, the
lower End of which is placed in the Socket, fo as the
End of the Pipe will be always immerged in Water
in the Bafon, to prevent the cxpanded Fluids from
returning up the Pipe s and the other End of this Pipe
goes up through the Copper-head, which is inclofed
very tight, but (o as it may cafily be moved with a
circular Motion, in order that the Water or other
Fluid, which is conveyed through this iron Pipe
~ down into the Difperfer, may be difperfed or fhowered
round, on the Sides of the red-hot Pan, or ignified
Veflel, in a very exa& manncr. '

This evaporating Veflel being thus completed, we
then take One, Two, or more, of thele Vefiels, with
thefe Contingencies, and place it or them in a rever-
beratory Arch or Canal, for conveying the intenfe
Heat of a ftrong Fire, the Flame of which encom-
paffes the metal Pot or Pots, and brings them to a
red Heat s and in that Condition they are continually
kept, while in Ufe, with the Water running from a
Ciftern or Veflel (where the Water is heated) through
a Gauge-cock down the iron Pipe into the Difperfer,
‘which conveys it to the Sides of the ignified Veflel or

Pot,
7
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Pot, when it is immediately rarefied or expanded into
an claftic Steam or Vapour, fit for Application to give
Motion to fundry forts of Machinery, &re.

Tas. VI. Fig. 1.
12, A, A Globe made of Copper, 12 Inches Dia-

meter.
B, B, Two brafs Cocks, one oppofite to the other,
JSitted very tight.

C, A Handlé or Bale, faftened to the Globe,
by which it may be hung or held up,

D, A [mall Valve or Clack, fitted to the
apper Cock, of One Inch ‘Diameter.

The Whole, thusfitted, weighed 15 Pounds 3 Ounces
Troy, or 12 Pounds o Ounces + Avoirdupois 5 and,
filled with Water, it weighed 45 Pounds 7 Ounces,
from which deduét the Metal, the Weight of Water
is 32 Pounds 13 Ounces ¢ Avoirdupois, which is
about 4 Gallons, containing about 925 cubical
Inches.

This Veflel or Globe I then hung over the large
Veflel F, in which Water was rarefied or converted
into Steam ; and by the Pipe E, at the large Cock G,
which being open, as alfo the other Cocks BB, the
Steam had a free Paflage through the Globe A, by
which the Steam excluded or forced out the Air that
was in the Globe, and by its elaftic Quality fupplied
its Place; when both Cocks BB were fuddenly fhut,
and the Globe A taken down and hung over a Veffe!
of cold Water, with the lower Cock B, immerged
in Water, and then opened under Water; on which
the Water ruthed into the Globe very furioufly, until

it
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it had fupplied the Pzcunum, when the Cock was again
thut, and the Giobe, with the Water, put in the Scales,
and then found to weigh 44 Pounds 9 Ounces; which
take from 45 Pounds 7 Ounces, the whole Weighr,
as before, there remains but 14 Ounces, the Difference,
which fheweth that all the Air was ncarly excluded out
of the Globe by the Steam : In Ounces it ftands thus
747, which is very near a perfe& Vacuum.
24y, 1 again excluded the Air out of the Globe
with Steam as before, and both Cocks BB being
clofed with the Globe full of Stcam, we put the
Globe in the Scales, and it weighed 12 Pounds 10
Ounces+. Ithen opened one of the Cocks, and iet
in the Air, on which the Scale defcended; and, by
adding Weight in the other Scale, it was found to
weigh 12 Pounds 11 Ounces; which fhewed that the
Weight (not the Preflure) of the Air the Globe con-
tained, was 5 an Ounce Avoirdupois.

3dly, TheGlobe being filled with Steam, as before,
and condenfed with cold Water on the Outfide of
the Globe, and the Metal again made very dry, and
the Air let into the Globe, the Water from the con-
denfed Steam was found to weigh 4 Penny-weight.

athly, The Globe filled with Stcam, as before ; only
now I continued the Globe longer with the Steam
pafling through it, by which it acquired a greater
Degree of Heat; for I found by thofe Experiments,
that the leaft Degree of Cold lefs than the Steam,
a Part would be condenfed again into Water, by
which the Quantity could not be certainly atrained
to, that would exclude the Air out of a cerrain Space,
which is the chief End of this Experiment. But in

this Experiment I fucceeded betters for, on weighing
the
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the Globe, when the Steam was condenfed, the Air
let in, and all cold, it was as followeths; wiz., 15
Pounds 3 Ounces 2 Penny-weights 779y, the Weight
without the Steam being 1§ Pounds 3 Ounces; {o
that the Weight of the Water condenfed from the
Steam, or the Water converted into a ftrong claftic
Steam to fill the Space of this little Globe, is but 2
Penny-weights, or <% of an Ounce Troy of Water,
by which ¢ of an Ounce Troy of Water fills, when
converted into Steam, 925 cubical Inches of Space in
aVeflel, fo asto exclude nearly all the Air. I repeated
this Experiment feveral times, and found it nearly the
fame; and by immerging the Cock in Water, and
opening it again, as in the firft Experiment, I found
the Weight of Water to be nearly as above, and to
make about & Void or Vacuums fo that 1 Ounce Troy
of Water makes 9250 cube Inches of Steam, of equal
Force with the like Number of Inches of Air; and
with this Remark, that the Weight of the Steam is
much lefs than the Weight of common Air ; for in
this Globe I found the Air to weigh + Ounce Avoir-
dispois ot o Penny-weight T7oy ; and the Steam, which
filled the fame Space, to weigh but 2 Penny-weight
Troy, which is but little more than fth Part, and
thews how very fmall the Particles of Water are when
fo divided by the Force of Fire, and of what Force.
From which I fhall conclude, that 1 cubic Inch of
Water will difcharge or force out 4000 Inches of Air
from a Veflel of that Content, which I have likewife
proved by other Experiments in working the Fire-
engine: Therefore I fhall make it my Standard in
fome future Calculations for Pra&tice, about that noble
Machine.

sty
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sthly, 1 proceeded, as before, with Steam in the
Globe A s and condenfed it, as in the third Experi-
ment; and then tried the Preflure of the Atmofphere
on the Clack or Valve D, and found it required about
ro0 1 Trey, to lift the Clack from its Tube of 1 Inch
Diameter; but in this I was not exatt with fmall
Weights.

6thly, 1 excluded the Air with the Steam, and in
Place of the Clack I fcrewed on very tight a Plate, on
which T placed a glafs Recciver, as ufual, with the
Air-pump; and then, turning the Cock, the Air under
the glafs Receiver expanded itfelf into the Globe, by
which I had equally a Share of the Pacuum partly
made in the Globe, and could thereby make many
Experiments that are made with the Air-pump, & .
which [ mention only, that fome curious Gentlemen
may hereafter make fome further Obfervations by the

like Experiments.
Obfervations from Experiments made by J. Payne.

I. THAT a Pot or Veflel, of the Size and Shape

here mentioned, will (being kept to a dark-
red Heat, and the Water regularly difperfed) rarefy
or expand so Gallons of Water, Wine Meafure, per
Hour.,

2. That a cube Inch of Water will make in Pra&ice
4000 Inches of Steam; or that the elaftic Steam of
one cube Inch of Water is fufficient to exclude the
Air out of a Veflel that is in Content 4000 Inches.

3. That the above so Gallons will produce
46,000,000 cube Inches of elaftic Steam per Hour,
which is per Minute 770,000.

4. That
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4. That the fccond Pot or Veflel, as in the Draught
Tae. VI. Fig. 2. will rarefy or expand 40 Gallons of
Water, Wine Mcafure, per Hour, and will producc
36,960,000 cube Inches of elaftic Steam per Hour,
which is per Minute 616,000 Inches.

5. That both being united together make 1,386,000
cube Inches of Steam every Minute, from 346 Inches
of Warter.

6. That, by an Experiment made at a Fire-engine,
40 Gallons of Water per Hour, made into elaftic Steam
in this Method, will effcftually give Morion to a 24
Inch Cylinder Fire-engine.

7. That, by true Experiments made at edgbury and
Newcaftle on Tyne, One hundred Weight, contain-
ing 112 1b of Pit-coals, will, and is fufficient in this
Method to expand or rarefy 9o Gallons of Water per
Hour into an elaftic Steam or Vapour.

8. That, by the beft Accounts and Obfervations I
could get and make, they confume under their Boilers
to make the fame Quantity of Steam, Three hundred
Weight of Pit-coal, at 112 15 to the Hundred, in
working a Fire-engine one Hour. ,

9. That o5 Gallons of Water per Hour, expanded
or rareficd into Steam, will work a 36 Inch Cylinder
Engine.

10. From thefe Obfervations I conclude, that this
new lnvention will fave at leaft 60 per Cent. in Pit-
coals, to work a Fire-engine.

Tas. VI. Fig 1.

A, A, The Two Pots.
B, B, The Two Copper Heads or Globes,

s P C,C,
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C,C, The Two finking Pipes, for wafte Water,
that is not evaporated.

D, D, Clacks or Valves, to keep out the Air.

E,E, The Two ‘Difperfers and Spouts.

F,F, The Stools with a Centre-pin, on which the
Difperfer refteth. :

G, G, The Two iron Pipes, in which the Water is
conveyed to the Ciftern.

H, A Ciftern of hot Water.

L1, Two Cog-wheels, to turn the Difperfer.

K, A Steam-pipe, in which is conveyed the
Steam to the Cylinder.

L, The Cylinder of the Fire-engine.

M,M, Leaden Pipes, that convey hot Water from
the Ciftern to the Difperfer.

XX. An Examination of Weftafhton Well-awa-

~ ters, belonging to Tho. Beach, Efg; a Well

about Four Miles from that of Hole s by
Ambrofe Godfrey Hankewitz,

O4f. 1. Took four Ounces of the Weffafbton
Water, with as much Milk, and fet them
on the Fire; as foon as they boiled, the Milk began
-to curdle, which denotes a brackith Salt of a neuter
Naturc. The Water . changes Syrup of. Violets
gl’CCl’l.
04f. 2. Some Powder of Galls infufed in this Wa-
ter, givesit a Tinge of a brown Purple 5 by which it
appears, that this Water is Chalybeat : For all Martial
Waters will, with Galls, turn blackifh or inky.

04/ 3.
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