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To all whom it maiy concerm:

Be it known that I, CHARLES L. MAYHEW, a
- citizen of the United States, residing at .E‘a:z—t.,re-j
toga Springs, in the countyef Saratoga and
5 Stateof New York, haveinvented certain new
and useful Improvements in. Gas-Engines, of
which the following is a specification. .
My invention relates to certain improve-
mentsin gas-engines; and it consistsin means
10 of utlhzmﬂ' the gases after they have acted ex-
- plosively to move a piston in one direction, as.
fully set forth hereinafter and as illustrated.
~in the accompanying drawings, in which—
Figure 1is a longitudinal sectional view of
15 a gas-engine embodying my improvements.
Fig. 2 is a plan in longitudinal section. Fig.
3 is a transverse section on the line 3 3, Fig. 1,
looking in the direction of the arrow a. Iig. 4
is a detached view of one of the valve-operat-
20 ing devices. |
Incarryingout myimprovement I make use
of two cylinders A B, which may be in line
with each other, as shown, or they may be one |
alongside of the other. Adjacent to the cyl-
25 inder A is a casing C, containing a chamber
X, and in the eylmder A reelproeates a pis-
ton D.
The cylinder A is pmwded with an inlet-
port 2, into which is drawn the charge of
30 mixed air and gas or carbureted air, a V&h"
1 opening freely to admit the entrance of this |
charge when the piston movesin the direction
of the arrow, Fig. 2.
. Between the. cylinder A and the chamber
25 Xisaporty,closed bya spring-seated valve 2,
so that when the piston D moves in the direc- |
tion of its arrow, Fig. 1, the charge is forced
into and compressed in the chamber X. A
port w, between the chamber X and the for-
40 ward end of the eylinder A, is closed by any
suifable valve 3, a plug-valve being shown.
The cylinder A communicates with the cyl-
inder B through a channel», provided with a
valve 4, a puppet-valve being shown upon a
45 stem 5, passing through the valve-casing E, |
~ to which the heads of both eylinders A B are
bolted, and above the top of said casing the
stem 5 is surrounded by a spring 6, which
~ bears upon a head 7 on the Valve-stem and
so tends to lift the valve. Another port « in the
valve - casing E extends through the same,
communicating with the interior of the ¢ylin-
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der B and with the etha,uet plpe 8, and this

port is closed by a puppet-valve 9 the stem

of which extends throu oh the casing and, like

the stem of the valve 4 1S pmwded w1th a
spring 6 and head 7, so th‘l,t the spnncr nor-
mally lifts the valve |
- The piston If of the eylinder I3 18 connect-

ed to the crank of the crank-shaft G, and an

eccentric 12 upon the latter is encirecled by a -

strap 13, from which a rod 14 extends to an

arm 15 on a shaft 16. At the opposite end of

the shaft 16 is anotherarm 17 at right angles
to the arm 15, and this is connected by an arm
18 with the strap of a second eccentric ar-
ranged upon a shaft G at right angles to the
eccentric 12. The reciprocation of the rods

14 181mparts a rotary motion to the shaft 16,

which carries two cams 19 and 20, that serve
to depress the stems of the Valves 4 9 to close
them at proper times, the cams being con-
structed to hold the valves closed durmn' the
proper intervals. The valve 3 is opera,ted

from one of the arms 15 or 17 through the me-

dium of a rod 22, connecting with an arm 23,

‘which swings upon the stem of the valve 3.

The arm 23 has a spring dog or pawl 24, which

on the backward mevement of the arm 23 en-

gages one of four lugs 25 on the valve-spin-
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dle, so that at each backward movement of -

the arm 23 the valve 3 is turned so that it is
opened for an instant. This occurs when the
piston D is in the position shown in Kig. 1, so
that a charge of explosive mixture passes
through the port w into the eylinder A for-

| ward of the piston. After the valve 3 closes

the charge is exploded by any suifable igni-
ter, an electrical igniter I being shown with
two separated terminals across which a spark

may be caused to pass in any suitable manner.

The backward movement of the piston D in
the direction of the arrow, Fig. 1, compresses
a certain amount of material in the chamber
X, and as the piston reaches the limit of its
backward movement the valve 4 is opened.
On the opening of the valve 4 the exploded

gases in the cylinder A flow through the port
or channel v into the cylinder B. _As will be |

seen, the cylinder B is larger in diameter than
the cyhnder A, preferably having a piston of
double the area of the piston D, so that there
is a preponderance of pressure upon the pis-

| ton I proportional to the difference in area
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between the two pistons, and the piston F
therefore moves forward under the pressure
of the gases, carrying with it the piston D.
When the pistons reach the limit of their for-
ward movement, the valve 9 is opened, per-
mitting the contents of the eylinder B to ex-

‘haust to the atmosphere, while the piston D,
carrying with it the piston I, is carried for-

ward under the explosion of a fresh charge.
It will thus be seen that I make use of each
charge of gas and air, first, to propel the pis-
tons in one direction under the explosion of
the charge, and, secondly, to propel them in
the opposite direction under any expansive
action that the gas may have and also owing
to the difference in the areas of the pistons.

While I have shown the cylinder A as com-
bined with a chamber X, thisis not absolutely
necessary, as the cylinder A may be supplied
with chargesinanysuitable manner. So,also,
while I have shown certain forms of valves
and certain devices for operating the same
these are not essential and may be modified
or changed, as may be desired.

Without limiting myself to the precise con-
struction and arrangement of parts shown, I
claim as my invention-—

1. The combination in a gas-engine, of a
high-pressure eylinder, a low-pressure cylin-
der, a valve-casing between adjacent ends of
the cylinders, said easing having a passage

affording communication between the adja-

cent ends of said eylinders, and also having
an exhaust-port leading from the low-pressure
cylinders, valves controlling said passage and
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port, a chamber for containing an explosive

mixture under pressure having communica-
tion with the end of the high-pressure cylin-
der adjacent the valve-casing, a valve to con-
trol such communication, and means for posi-
tively and indepsndently actuating each of
said valves, substantially as set forth.

2. In a gas-engine, the combination of high
and low pressure cylinders arranged tandem,
a valve-casing between the adjacent ends of
the said cylinders, said casing having a pas-
sage alffording communicatlion between the
cylinders and also having an exhaust-port

leading from the low-pressure cylinder,valves

controlling said passage and port, pistons in
sald eylinders connected to move together in
either direction, a chamber supported adja-
cent to the high-pressure eylinder and hav-
ing valved passages affording communication
with each end of the latter, the valve remote
from the said valve-casing.being automatic
in its operation, and means for independently
and positively operating the valves in said
passage between the two cylinders, the ex-
haust-port and the passage between the cham-
ber and the end of the high-pressure c¢ylinder
adjacent to the valve-casing, substantially as
set forth. -

In testimony whereof I have signed my

40

45

0

5§

6o

name to this specification in the presence of 65

two subscribing witnesses.
C. L. MAYIIEW.
Witnesses:
G. P. KRAMER,
PAUL W. STEVENS.
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