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UNITED StATES PATENT OFFICE.

JOHN C. FR. SALOMON, OF CINCINNATI, OHIO.
IMPROVED CARBONIC-ACID-GAS ENGINE.

Specification foiming part-of'Letterg Patent No. 8,577, dated December 9, 18561,

-

To all whom it may. concern:

Be it known that I, JoEN CHARLES FRED-
ERICK SALOMON, of Cincinnati, in the county
of Hamilton, in the State of Ohio, have in-
vented a new Thermo-Mechanic Motor; and I
do hereby declare that the following is a full
and exaet description thereof, reference bei ng

- bad to the agcompanying drawings, and to the

letters of reference marked thereop, making
part of this specification.

Figure 1is an isometrical perspective of the
“entire machine arranged for operation. Fig,
218 & vertical longitudinal section. Fig. 3 is
a vertical section of one of the hydrostatic
cylinders and elevation of the receiver, force-

pumps, and valve-box, and mechanism for

‘operating the alternating valve. Fig. 4is a
perspective view of the four branched water-

‘ways of the slide-valve y of the hydrostatic |

bumps, as also the slide-valve y. Fig. 5 is'a
vertieal seetional view of the pendent catches
with rising and falling plates for actuating the
segment-rack levers to operate the alternating
water-valve y. Fig. 6 is a sectional view of
one of stuffing-boxes and packing therein,

- The nature of my invention consists in g
new and useful mode of application of lique-
fied carbonic-acid gas as a thermo-mechanic
motor. | | _

To enable others skilled in the art to make
and use my invention, I will proceed to de-

seribe 1t8 construction and operation, viz:
- A isthe generator in which the gas is gen-
erated. (See IMig. 1.) .

B is the gasometer which receives the gas
from the generator. _ -

C is'the refrigerator in which the gas. is
cooled. (See Figs. 1and 2))
- D 1s the condensing apparatus for condens-
ing the-gas. (See Figs.'1,2,and 3.)

- 10 18 the reeeiver for the liquefied gas,

I 18 the engine for propelling machinery
and for working the apparatus for cooling and
eondensing:- | |

A. A arethe force-pumps for the hydrostatic
press. . | -

L are two vertical rods connected with le-
vers b’ for raising plates a'. _

M is the fly-wheel shaft; a, vessel for sul-
phuricacid,called the ¢ charger,”’ (see Fig. 1;)

b, opening for charging the generator A with

carbonate and water; c, glass tube to gage the
salphuric acid in the charger; &, erank-shaft

for-epening the valve to let the acid into the
generator; ¢, a funnel for conveying acid into
the charger; £, crank by which to turn the
stirrer in the generator for agitating the

‘charge; g, pipe by which gas is discharged
{from the generatorinto the gasometer; 4, mov-
ing part of the gasometer or inverfed hollow
cylinder; 4, cross-head for conneeting - rods, -

~connecting the weights to the eylinder h; 3,

connecting-rods just named;. %, weights to bal-
ance pressure of gas against the inverted cy!-
inder &, .Fig. 1; I, pipe conveying the gas to
and through the refrigerator, (see Figs. 1 2nd
2;) m,refrigerator containing a coil of seventy-
five feet of the pipe'l, and a glass bowl, m?,
with diluted sulphuric acid, from which ves-
sel the atmosphere is exhausted by alr-pumps
n operated by the engine. (See Fig. 2.)
0 i3 a glass bell for covering the opening in
the refrigerator. S K
¥ isa continuation of the pipe ! leading from
the gasometer through the refrigerator to the
condensing-cylinders p’ p%. I
g 18 a receiving-valve between the pipe
and the condensing-cylinders p. (See Fig. 3.)
_risavalve to prevent the return of con-
densed gas from the receiver to the cylinders
p. (See Fig. 3.) T
8 18 a piston working through the eylinder
' for forcing the gas into the receiver E. (See
Fig. 3.) o o |
t 18 a.pipe conveying the gas from the eyl-
inder p” to the receiver B, | |
% i8-a gas-pipe leading from the receiver E
to the throttle:valve v in-chamber w. |
¢ 18 a common slide-valve, (see Fig. 2;) z,
two cylinders in which the liquid is alter-
nately expanded. |
~ 9 18 theslide-valve for changing the passage .
of the water from cylinder »’ to cylinder p*
and back alternately. (See Figs, 2 and 4.) =
- ¥ 18 the furnace for expanding the liquefied
gas. - (See Figs. 1 and 2.) - |
2 are the pistons in cylinders for actuating
the crank on fly-wheel shaft; ¢ ¢, the pipesfor
copveying the exhausted gas back from thie
cylinders into the gasometer. (See Fig.1.) ’

a' are two vertical platesoperated on by the -
Piston-rods ¢’ in cylinders p’ and p* by means
of levers b’ and rods I, and catches ¢ attached
to rods L operating on plates d actuatisig the
slide-valve ¥ by means of the segment-levers
| B I, (see Fig. 25) V', twolevers for raising said
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‘the cover of the chamber of the slide- valvey
10 is the plpe cenneebmg cylinder p* with
‘Same cover.

- Operation of the entire - machme Put the
chelk or carbonate and water into the gener-
ator A at the aperture b, and the sulphurie

acid into the charger a; and thencelet it into |
the generator, where they are to be agitated

by turning the crank f of the stirrer, and the
carbonic-acid gasis then evolved. Thegasthus
generated passes through the pipe g into the
gasometer B, beneath the hollow plunger 2,

where ib 18, in the aeriform state, submitted

to a pressure of one hundred pounds to the

square ineh,(more or less,as fonnd desirable,)

which pressure is caused by the weight %,
which is suspended to the plunger k. From

this gasometer the gas passes through the pipe "

l, coiled in the refrigerator C, in which i3 a
bow] w?, containing diluted sulphurlc aeid,
Whlch evaporates slowly In vacuum,. ‘and
~ while such evaporation is going on takes up
~ heat from bodies with which it maybein con-
tact, aecerdmg to a well-known law concern-
ing evaporetmn The refrigerator C 18 now
exhausted of the atmospheric air by the air-
pumps z, for the purpose of eoohng the gas
~passing through the coil of pipe placed in
vacuum in said refrigerator, and when suffi-
ciently cooled, which may be as near the freez-

~ ing point (32"”) as possible, eccordmg to the
degrec ef evaporatlon m Vaeuum, 1t contmues

Jelnted catch, g, whwh hooks on the eegment

| and forty
tween 30° and 45° Fahrenheit, 61* as near the
freezing-point-as possible -

rack lever A/, workmg into the upper side of

the slide- valve y, depresses the rack-leverand

sives the valve an inward motion, thereby
changing the current of water to the pumps

out of eylinder. p, to be forced into cylinder

9. The piston in cylinder p* now descending,
the upper part of said cylinder will be ﬁllmg
with gas, as before described m cylinder p’,
while the piston s in cylinder p’ is ascending
by the pressure of the water forced in below
the ‘piston. The gas above it 1s thus com-

pressed and exPelled through the valve v and
pipe { into the recewer E for use. When the
piston of cylinder p’ has been raised to its full
height, -carrying with it, by means of another
lever, b’ connected WIth its piston rod ¢, an-

other vertical plate, a’, like the one deseribed

before, the pomt d’ on pump cross-head strikes
‘the spring ¢ thereon, and the vertical platea’

drops, depressing another segment-rack lever,

7', which works into the under side of the
ehde valve plate y, giving the valve an out-
ward motion, and so alternately changing the
current of water through the pumps A A from
one cylinder p to the other, and at the same
time receiving the gas from the refrigerator C
in the upper half of them alternately and
forcing it into the receiver E, where it be-
eomes liquid at the pressure of five hundred
pounds to the square inch and be-




In first charging a new cngine with con-

densed- liquid-gas the hydrostatic press has

to be worked by hand until the receiver T is
fully charged, which, for an engine of twenty-
five horse-power, will take aboub four hours.
This being once done, the engine is always
‘any moment. N

The liquefied gas is forced by its own ex-

- pansive property (of five hundred and forty

pounds pressure to the square inch, as above
stated) from the receiver E through the pipe

% 1nto a chamber, w, wherein is placed a |‘cylinder is the tighter the edges of these

| leathers will press against the chamber and
| the plunger, while the spring keeps them ‘in

throttle-valve, v, which is adjusted to allow
the fluid to pass in proper quantity through
the openings in the slide-valve v, worked in
the said chamber by the rocker-shaft and ec-

centric on the fly-wheel shaft, alternately ad-

-mitting the fluid in proper quantities into the
expaunding-chambers H through the pipes G,

wherein it 18 expanded to any desired extent.
by the heat applied to the spherical heater J,

every 35° Fahrenheit increased temperature
doubling its pressure and forcing the pistons
z alternately from said heater, which is piaced
over or In the furnace.or fire- chamber: ¢
After driving the piston to the extent of  its
stroke, thg fluid escapes from chambers H al-
ternately (by the action of the slide-valve. 2?
and return of the piston) into the gasometer
B, through the pipes ¢ ¢ against a pressure of
one hundred pounds to the square inch,{(more
or less, as found desirable,) at a temperature
quite Immaterial, this being regulated by the
amount of heat used for expanding in the
chambers H, whence it undergoes the same
- process of cooling, condensing, and liquefying
for reuse. Theé two pistons #, acting in this
manner alternately, haveareciprocatory move-
ment, as in a common steam:-engine, of im-
nense power at a very moderate expense of
fuel, and the liquid. being admitted in small

jets, as above desecribed, obviates any danger |

- of explosion. The machinery is very simple
and of much less cost, bulk, and weight than
the ordinary steam engine, and the carbonie-
acid gas being susceptible of being used over
and over again as long as it4s kept confined

renders it-a very cheap and efficient agent for |

niotive power. a _

1 will now describe the operation of the
packing in the stuffing-boxes of eylinders .
The leather washer being cut of larger diam-
eter than the chamber, and the hole in center

charged and ready to be put in operation at -

and into the chamber.

of it of less diameter than the planger, it is

erimped up until it will pass over the plunger
| It is then inserted in-
the bottom thereof, forming a circular gutter °
round the plunger. (Represeited by thesection
thereof at &'.) - Thespiral spring m’ is then in-
serted, and another washer, %/, like the former
one, inverted on the top. of the spring. The
covér j 18 then screwed in its place on the top
of the leather. . Ithen, by means of the funnel
i, fill the ehamber ¢’ with oil. It will thus
be seen that the greater the pressure in the

their respective places, and the oil prevents

any escape through them. ,

. The operation of saturating the cylinders,
recelver, chambers, and other parts of the
machine is performed by immersing them in

boiling water nntil they are thoroughly heated.

On taking them out of the water, (being hot,?
they quickly evaporate all the water op.or in
the pores thereof. I then supply them inter-
nally with as much beeswax as they will
take up. - . ' | -
I do not claim the invention of carbonic-
acld gas in its liquefied or aeriform character
as a motive power; neither do I claim the use
of the hydrostatic press for liquefying the gas,
as these principles have long been known
and commented upon by Sir Humphry Davy,
Faraday, Brunel, and others; but |
What I claim as my invention, and desire to

secure by Letters Patent, is— |

1. A carbonic-acid-gas engine in which said
fluld passes from a reservoir,where it exists in
a liguid state, through suitable valves into a

heated cylinder, thence into a refrigerator,

where 1t 1s cooled, and thence through pumps,
where 16 is condensed by hydrostatic pressure

and forced back -again to the reservoir before

named, the said engine being construcied sub-
stantially ‘as herein desceribed.

2. The combination of crimped Ileather
washers, a spiral spring or springs, and oil

| or any lubricant for packing the piston rods

or plungers, as described. :
Intestimony whereof I have hereunto signed

my name before two subseribing wirnesses.

| JOHN C. FR. SALOMON.

Witnesses: o
WM. M. SaiTH,
I. ¥. PRUCKNER,
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