No. 642,434, " Patented Jan. 30, 1900.
J. W. EISENHUTH.

AIR AND GAS ENGINE.

iApplication filed June 15, 1899.)

(No Model).
N
A
2
P ‘.
R w© : '
| o
JEEW N
9 N E I — % ,’ |
5 =
~ Q -

g 1.
/)
(24
v QO
3
!

o ™ oR 5
LAY |
N : '~
K

S Ay
H O
9 Vo [ o

R )
] 03 >\\ N s
WITNESSES ~

) ) INVENTOR
Friten 1T, N, = oo feiotty
(llan) . Siciar ;EN S 8 44 %i%%

THE NORRIS FETERS CO., PHOTO-LITHO., WASHINGTON, D €.




I0

5

20

25

30

35

40

45

50

UNITED STATES

PaTENT OFFICE.

JOHN W, EISENIIUTH OF NEW YORK, N. Y., ASSIGNOR TO MAMIE G
READ, OF SAME PLACE

AIR AND GAS ENGINE.
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To all whom it may concern:

Be it known that I, JoHN W. EISENHUTH,
a citizen of the United States, residing at
New York, in the county of New York and
State of New York, have invented certain
newand useful Improvements in Airand Gas
Engines; and I do hereby declare the follow-
ing to be a full, clear, and exact description
of the invention, such as will enable others
skilled in the art to which it appertains to
make and use the same.

My invention relates to airand gas engines,
and particularly to that class of gas-engines
which are known as ¢ compound ” gas-en-
gines.

It consists in an engine having high and
low pressure cylinders adapted to be operated
by an explosxve compound, air-cylinders ar-
ranged in tandem with the gas-cylinders, and
means for admitting compressed air to the
said cylinders for asmsblnd in ‘ohe operation
of the gas-engine.

It also consists'in certain other novel con-
structions, combinations, and arrangements
of parts, as will be hereinafter fully- de-
seribed and claimed.

In the accompanying drawings, Figure 1
represents a vertical longitudinal section
through an engine constructed in accordance
with my invention. Fig. 2 represents a ver-
tieal transverse section through one of the
high-pressure cylinders of the same, and Fig.
3 represents a detail sectional view illustrat-
ing a different manner of operating one of
the air-cylinder valves.

The portion of my improved engine which
is adapted to be operated by an explosive
mixture is the same as that described and
claimed by me in another applieation, filed
June 14, 1899, Serial No. 720,593.

1 in the drawings represents a gas-engine;
2 2, high - pressure cylinders, and 3 a low-
pressure cylinder.

The explosive mixture is admitted into the
cylinders 2 2 for operating the pistons 4 4,
mounted therein, and suitable valves and
ports coutrolling the said admission of the
explosive compound and the conveying of

. the exhausted gases into the low - pressure

cylinder 3 are used, as described in the ap-
plication above referred to.

Serial No. 720,724, (No model)

As illustrated in the drawings, the explo-
sive gas mixture is introduced into the high-
pressure cylinders through branch piping, as
25, which lead to valve-casings, as at 26 26.
Suitable valves are located in these casings
and control the admission of the explosive
mixtures through the said casings into each
of the high-pressure eylinders. The pas-
sages controlled by the valves are also pro-
vided with ports, as 27, which lead from each
of the said passages into the low-pressure
cylinder. Suitable valves, as 28, control the
exhaust from the high-pressure cylindersinto
the said low-pressure eylinder.

The upper ends of the cylinders 2 are pro-
vided with extension-cylinders 5 5, which are
adapted to receive extension-pistons, as 6 6,
carried by the pistons 4 4, The pistons 6 6
are considerably smaller than the pistons 4
and are preferably made integral therewith.
The upper end of each extension-cylinder §
is provided with a valve-chamber, as7,which
is provided with an air-inlgt valve 8 and an
exhaust-outlet valve 9. Compressed air or
other expansive agency is admitted to the
valve-chamber 7 through a suitable pipe, as
at10. The stemof the valve 8 extends down-
wardly outside the valve-ecasing. 7 and is
adapted at its lower end to engage a cam, as
11, secured to a'shaft 12, the construction be-
ing such that when the cam 11 is revolved
in con:j unction with the other mechanism of
the engine the valve 8 will be raised at the
proper mme to admit air-pressure into the
upper end of the cylinder 5. The exhaust-
outlet valve 9 is provided with a hollow stem,
as 13, which surrounds the stem of the valve
8 and is adapted to engage at its lower end a
second cam 14, arranged upon the shaft 12.
The valve 9 is normally held upon its seat
by means of a spring, as 15, surrounding its
standard and engaging a collar formed there-
on. The cam 14 is so timed with respect to
the operation of the engine as to raise the
valve 9 when it is desired to permit the es-
cape of the exhaust from the cylinder 5. The
exhaust is conducted from the valve-cham-
ber 7 into the low - pressure cylinder 3 by
means of an exhaust - pipe 16, so that the
exhaust of the air may be further utilized

for assisting in the operation of the low-
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pressure piston in the said cylinder. It will
be noted that the shaft 12 extends from one
cylinder to the other and is adapted to oper-
ate the valves of both cylinders 5 at the
proper time.

Instead of using two valves, as 8 and 9, I

may, if found desirable, employ a single slide-

valve 17, as shown in Fig. 8, which is adapt-
ed to slide in the valve-chest 18. Suitable
ports, as 19 and 20, econnect the valve-chest
18, respectively, with the cylinder 5 and the
low-pressure cylinder 3. A cam upon the
shaft 21 operates the slide-valve 17 in the
usual manner. ‘'When the slide-valve 17 is
in its lower -position, the compressed air or
other expansive agency in the valve-chest 18
is admitted through the port 19 into the top
of the cylinder 5 and will force the piston 6
downwardly. When the valve 17 is lifted, it
will close the port 19 to the valve-chest 18 and
connect it with a port 20, so that the exhaust
may pass through the same and through an
exhaust-pipe 22 into the cylinder 3. It will
be seen that pistons arranged thus upon the

‘high - pressure cylinders,; so as to operate in

conjunction therewith and have their ex-
hausts connected with the low-pressure cyl-
inder, may be efficient aids in the operation
of a compound gas-engine. The parts are
simple in construction and there is no need
for packing-glands, the usual packing-rings
only being employed upon the pistons 4 and
6 to make them snug in their respective cyl-
inders.

The casing connecting the cylinders 2 2 is
preferably arranged so as to completely in-
close the crank-shaft of the engine. A par-
tition, as 30, is preferably mounted in one
end of the casing, so as to form a compart-
ment in the said casing beneath one of the
eylinders 2. - A valve, as 31, is adapted to
open inwardly for admitting the exhaustfrom
an exhaust-chamber 32, which is connected
with an exhaust-pipe of the low-pressure eyl-
inder. It will be seen that because of this
construction when the piston 4 moves up and
downit will pump the exhaust from the cham-
ber 32 into the casing of the engine and will
then force the same out through a valve, as
33, suitably located in the said casing.

It will beapparent that not only compressed
air but other expansive substances may be
used in the cylinders 5 to assist in the oper-
ation of the gas-engine.

It will be observed that an engine construct-

ed in accordance with the present invention
is practically a double compound engine.
This is so, as will be readily seen, particu-
larly in that it employs two gas-cylinders of
high pressure and alow-pressure cylinder for
receiving the exhaust thereof and that it em-
ploys two air-eylinders of high pressure and
also has a low-pressure cylinder into which
they exhaust. It will be further observed
that I use one large low-pressure cylinder to
receive the exhaust both from the high-pres-
sure gas-cylinders and the high-pressure air-
cylinders and that the exhaust from the low-
pressure cylinder is removed by means of a
vacuum-chamber, as above described.

Having now deseribed my invention, what
I claim as new,and desire to secure by Letters
Patent, is—

1. In a gas-engine, the combination with a
suitable casing, of high-pressure cylinders
formed therein, a low - pressure cylinder
formed in the said casing between the high-
pressure cylinders, pistons movingin the said
high-pressure eylinders, reduced eylindrical
extensions formed upon the said pistonsand
extending into reduced extended portions of
the eylinders, the said reduced cylindrical
portions forming pistons in the said cylinder
extensions, valves for admitting compressed
air into the cylinder extensions for operating
small pistons, means for admitting an explo-
sive mixture into the high-pressure eylinders,
and means for introducing the exhaust from
both high-pressure cylinders and the com-
pressed-air cylinders into the low-pressure
cylinder, substantially as described.

2. In an air and gas engine, the combina-
tion of two high-pressure gas-cylinders, a low-
pressurecylinder mounted between them, two
high-pressure air-cylinders, means for con-
necting the high-pressure gas-cylinders with
the low-pressure eylinder and means for con-
necting the high-pressure air-cylinders with
the said low-pressure cylinder, the construec-
tion being such that each of the high-pres-
sure gas-cylinders and air-cylinders will ex-
haust into thesaid low-pressure cylinder, sub-
stantially as described.

In testimony whereof I hereunto affix my
signature in presence of two witnesses.

JOHN W. EISENHUTH.

Witnesses:
GEO. W. EVERITT,
C., H. GRAHAM.
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