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To all whom it may concern: 
Beit known that IFEODOR HIRSCH, a citi Zen of the United States, residing at Steinway, 
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in the county of Queens, and State of New 
York, have invented certain new and useful 
Improvements in Apparatus for Supplying 
the Jackets of Gas-Engines with Water or 
other Cooling Liquids, of which the following 
is a specification, sufficient to enable others 
skilled in the art to which the invention ap 
pertains to make and use the same. 
My improvements relate to means for forc 

ing water or other cooling liquid into and 
through the jackets surrounding the cylin 
ders of gas engines by means of the exhaust 
therefrom. This has heretofore been at 
tempted by direct contact of the exhaust 
gases with the Water supply, the pulsation of 
the exhaust being relied upon to effect the 
forwarding of the water, but it has been found 
that this system will not work practically for 
the reason that the direct contact, with the 
cool Water supply, of the hot gases heats the 
Water so rapidly and to such an extent that 
the apparatus is rendered practically useless. 
My invention consists in interposing be 

tween the exhaust pipe of a gas engine and 
the pipe supplying the cooling liquid to the 
cooling jacket thereof, a device which may be 
designated as a pulsometer, having a com 
paratively large piston for receiving the im 
pulse from the products of combustion dis 
charged and transmitting it to a compara 
tively small piston arranged between two 
check valves in such manner that cooling liq 
uid is forwarded to the jacket at every dis 
charge of the engine cylinder. 
My invention also includes certain special 

features of construction and arrangement 
hereinafter described and claimed. 
In the accompanying drawings, Figure 1, 

represents diagrammatically the general ar 
rangement and relation of my improved de 
vice with a gas engine. Fig. 2, is an eleva 
tion of the pulsometer and adjoining parts; 
Fig. 3, a transverse section upon plane of line 
ac, ac, Fig. 2; Fig. 4, a central vertical section of 
the pulsometer upon plane of line 21, 2), Fig. 3, 
A, represents a gas engine of any construc 

tion provided with the usual Water or cooling 
jacketa, through which a circulation of water 

or other cooling liquid is maintained, the sup 
ply entering through the pipes, and escaping 
through the discharge pipe d. 
The gas engine discharges through the pipe 

e, the products of combustion being forced 
out of the cylinder intermittently in the usual 
Way, and escaping through the said pipe e, 
and a muffler M. 
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Interposed between the discharge pipee, 6o 
and the liquid supply pipes, is the pulsome 
ter P, connected to the discharge pipe e, at 
top by the branch pipe e', and at the bottom 
with the liquid supply pipes, by the connec 
tions'. The pulsometer consists essentially 
of a gas cylinder or chamber G, in which a 
comparatively large piston p, is situated, and 
a smaller liquid chamber or cylinderl, in which 
a smaller piston or plunger L, is situated 
the two pistons p, and L, being connected rig 
idly together by a piston rod R, or equivalent 
means. - 

The chamber G, communicates through the 
pipe e', with the discharge pipee, above, and 
is sealed below by the piston p, the portion 
G, of the cylinder below the piston p, being 
formed with perforations or openings g, g, 
which allow air to escape from or enter the 
chamber G', as the piston p, pulsates under 
the influence of the discharged products of 
combustion through the pipe e. The piston 
p, is held up normally and sustained against 
the impulse or pressure generated in the 
chamber G, by the discharge of the products 
of combustion by a spring q, resting between 
the lower side of the piston p, and the bottom 
g', of the cylinder G, G'. - 
The piston L, in the liquid cylinderl, is in 

like manner counterpoised by a spring m, be 
tween its upper surface and the bottom plate 
g', before referred to. Provision is also made 
for the admission of air above the piston L, 
by means of perforations n, n, formed either 
in the plate g", or in the upper side walls of 
the cylinder l. 
The connections', between the supply pipe 

s, and the lower end of the cylinderl, is situ 
ated between two check valvest, and u, the 
first, t, preventing back pressure in the sup 
ply pipe, and the latter u, preventing retrac 
tile movement of the liquid when the piston 
L., rises. The check valve u, is preferably 
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provided with an air chamber v, for equaliz 
ing and distributing the pressure imparted to 
the liquid. 
In operation each discharge of the gas en 

gine cylinder causes a pulsation in the cham 
ber G, depressing the piston p, with consider 
able force owing to its comparatively large 
surface and causing the comparatively small 
plunger L, to eject and return the liquid in 
the chamberl, below the piston L, with con 
siderable force through the connection s', 
into the supply pipe S. As a result the check 
valvet, closes and a corresponding quantity 
of liquid is forced through the check valve it, 
and its passage through the cooling jacket a, 
insured. 
The springs q, n, are constructed and ar 

ranged to balance each other, preventing 
pounding or shock, while admitting of and 
insuring the return of the pistons to their 
normal positions as the pressure above de 
CreaSeS. . 
By my arrangement of a comparatively 

large piston to receive the pulsation of the 
roducts of combustion, as discharged I am 

enabled to force the cooling liquid forward 
positively with considerable pressure. I thus 
utilize the exhaust to effect automatically a 
circulation of the cooling liquid through the 
cooling jacket of the gas engine in cases in 
which a supply of running water is not avail 
able-as for instance on boats and on other 
movable structures, or in the case of station 
ary gas engines where there is not sufficient 
head to force the liquid through the jacket. 
I am aware that pistons have been inter 

posed between the exhaust gases and the liq 
uid supply for the purpose of forwarding the 
latter to the Water jacket by means of the 
ulsation caused by the exhaust, as in the 
German Patent No. 43,554 of 1887; but said 
patent does not disclose the equivalent of my 
invention, the single piston or diaphragm 
acting directly against the liquid being insuf 
ficient to effect the desired circulation of wa 
terowing to the feebleness of the exhaust and 
the fact that the water forwarding surface is 
as large as that which receives the impulse 
of the exhausted gases. 

I am also aware that in the English Pat 
ent No. 1,447, of 1891, a double piston is used; 
but in that case it is the direct explosive force 
of the gases that is used against the power 
piston, and not the exhaust gases, as in my 
invention, which latter is especially designed 
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to utilize the exhaust of the products of com 
bustion after they have accomplished their 
full work in the cylinder and without ob 
structing or retarding their exit against the 
pressure of the atmosphere. The device in 
the English patent referred to would not be 
operative in connection with the compara 
tively feeble exhaust of a gas engine for the 
reason that the power piston thereon is of 
less diameter than the forcing piston, a con 
struction practicable only where the explo 
sive force of the gases is used to pump the 
cooling liquid. 
The whole gist of my invention consists in 

rendering the exhaust available practically 
for forwarding the cooling liquid-a, result 
not heretofore attained satisfactorily or com 
mercially-and the feature of novelty is the 
use of a power piston of greater diameter 
than the forcing piston, so that the feeble 
ness of the exhaust of the spent gases against 
atmosphere pressure is compensated for and 
the cooling water is positively forwarded to 
the water jacket under considerable pressure. 
I am aware also that it is customary in 

Steam pumps, fire engines, &c., to make the 
power piston larger than the water piston; 
but these are all devices operated by direct 
expansion or high pressure; whereas my de 
vice is designed to utilize only the exhaust 
of the products of combustion from a gas en 
gine, and accomplishes results notheretofore 
attained in that direction. 
What I claim as my invention, and desire 

to secure by Letters Patent, is 
In combination with the cooling jacket and 

with the exhaust passage of a gas engine, a 
pulsometer interposed between the exhaust 
and the cooling liquid supply pipes consist 
ing of a larger chamber opening into a branch 
of the exhaust pipe and a smaller chamber 
opening into the cooling liquid supply pipe, 
a larger and a smaller piston situated re 
spectively in the aforesaid chambers and con 
nected by a rigid stem; a stationary bearing 
plate between the two piston heads; a spring 
interposed between said stationary bearing 
plate and the large piston; and a spring in 
terposed between said stationary bearing 
plate and the smaller piston, for the purpose 
and substantially in the manner described. . 

FEODOR, HIRSCH. 
Witnesses: 

GEORGE WILLIAM MIATT, 
D. W. GARDNER. 
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