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To all whom it may concern:

Be it known that I, WIiLLIAM BENJAMIN
BARY, a citizen of the United States of Amer-
ica, and a resident of St. Petersburg, Russia,
have invenfed certain new and useful Im-
provements in Motors, of which the following
is a specification.

The motor of my system is designed to per-
form work by explosions of a mixture of in-
flammable gases or hydrocarbon vapors with
air, and its characteristic feature consists in
the combination, whereby the explosion of
the mixture takes place separately in a cyl-
inder of smaller dimensions, allowing the pro-
ducts of explosion to pass immediately after-
ward through communicating ports into a
larger cylinder, where they mix with com-
pressed air contained therein, in consequence
of which heat is being transmitted from the
contents of the small eylinder to the contents
of the large eylinder and thereby the tempera-
ture in the small eylinder is being readily re-
duced. Owingtotheapplication of this combi-
nation the constant cooling of the cylinders by
means of circulating water becomes unneces-
sary, and thus the heat, which is usually lost,
being absorbed and carried away bythe heated
water, 18 in this manner utilized for the pur-
pose of heating the compressed air in the
larger ¢ylinder and performing actual work.
By varying the relative sizes of the cylinders

and the rate of compression of gaseous mix-

tures, it 18 rendered possible to work the mo-
tor at any desired and practical temperature
without necessitating the cylinders to be
cooled by water.

In order that my invention might be more
readily understood I have shown on the an-
nexed drawings one mode of carrying it into
practice. ' . '

Figure 1 represents a side view of the mo-

tor of my system, the smaller cylinder being

represented in longitudinal section. Fig. 2
1S & horizontal section of same.. Figs. 3 and
4 are transverse sections, respectively, on the
lines 3 3 and 4 4, Fig. 2. |

A 18 a smaller cylinder.

B 18 a larger cylinder.

@ represents communicating ports between
the smaller and larger cylinders.

C is a valve-box with valves for the smaller
cylinder. |

e

C’ is a valve-box with valves for the larger
cylinder. | .

| ture of air and gas into the smaller eylinder
from the reservoir E. o -

b’ is a valve for the inlet of compressed air
into the larger cylinder from the reservoir I&’.
l d is an exhaust-valve for the discharge of

the products of explosion from the smaller

cylinder into the pipe H.

I d’ is an exhaust-valve for the discharge of
the products of explosion from the larger cyl-
inder into the pipe H. | | |

I¥ 1s a valve-box with suction-valve for the
suction of a mixture of gas and air into the
| smaller cylinder for the purpose of their com-
| pression. | | |
- F’ is a valve-box with suction-valve for the
suction of air into the larger cylinder for the
| purpose of its compression. ' _
| elisasuction-valve for the suction of a mix-
ture of gas and air into the smaller eylinder
i for the purpose of their compression.
1

e’ is a suction-valve for the suection of air
into the larger cylinder for the purpose of
its compression. o

f 18 a-valve through which a compressed
mixture of gas and air is passed into the reser-
voir K from the smaller ¢ylinder.

77 isa valve through which compressed air
is passed into the reservoir E’ from the larger
cylinder. . o |

g 1sanignition device. K representslevers
- which are moved by suifable eccentrics from
the motor-shaft for the purpose of opening at
' intervals the valves b b’, d and d’.
| M is an exhaust-pipe for the outlet of the
products of the explosions.
| K is areservoir for the compressed mixture
| of gas and air. |

E’ is a reservoir for the compressed air.

My motor performs its work in the follow-
ing manner: To start the motor for the first
time the pistons in the cylinders Aand B are
moved to and fro by means of the fly-wheel

tained, whereby the inner part of the small
cylinder serves to compress a mixture of gas
and alr by sucking them through the valvee
and forcing the mixture into the reservoir E
through the valve f. At the same time the
inner part of the large eylinder serves to com-

b isa valve for the inlet of eompr:essed mix-

until a desired degree of compression is at--
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press alr alone by sucking it through the
valve ¢’ and forcing the same through the
valve /7 into the reservoir K/, After the de-
sired pressure has been attained the levers &
are set at work by the eccentric from the mo-
tor-shaft, and the valves 0, ', d, and d’ com-
mence to perform their duties. The com-
pressed mixture is let into the outer part of
the small eylinder and the compressed air

ro 1nto the outer part of the large cylinder from
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the respective reservoirs E and E’. By the
action of the same levers & from the eccen-
tric on the motor-shaft the valves 0 and U’
are closed at a certain point. Thus the inlet
of the compressed mixture and air into the
two respective cylinders ceases. DBy expan-
sion of the charges in the two cylinders the
two pistons in thecylinders A and B advance
and the piston in the small eylinder B paszses
the ignition device g, whereby the mixture
being ignited explodes. The pistons in the
cylinders A and B further advance and un-
cover the communieating portsa between the
two cylinders. Owing to the difference in
pressure at the moment just produced by the
explosion of the contents in the outer part of
the small eylinder the contents of both eylin-
ders in their outer parts mix therein, whereby
the temperature of the contents in the outer
part of the small eylinder is being readily re-
duced and of the contentsin the outer part of
thelargecylinderisbeingasreadily increased.
1Thus the contents in the outer parts of both
cylinders are equalized in temperature and
pressure. 'The inereased pressure caused by
explosion and afterward equalized in Dboth
cylinders act upon both pistons in the cylin-
ders A and B and force them to advance.
During the advancement of the pistonsin the

inner parts of the eylinders the compression
of the mixture of gas andair in the small cyl-

inder and of air alone in the large cylinder
talkes place, and the mixture and the air are
forced into the respective cylinders E and I,
1T'he return stroke of the pistons is effected by
the energy accumulated in the fly-wheel. By
means of the return stroke intotheinnerpart
of the cylinders are sucked, for the purpose
of compression—into the small gas and air
and into the large air. DBy the same return

stroke the products of explosion are driven
out from the outer parts of the two cylinders
and discharged through the valves d and ¢,
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which are opened by the lever % from the ec-
centrie on the motor-shaft. The products of
explosion finaliy pass through the exhaust-
pipe . The working of my motor is con-
tinued in the manner above described. To
start the motor again,after the same has been
in operation and stopped, it requires merely
to heat the ignition device and to allow the
levers £ to perform their duties—to open the
respective valves, as compressed mixtures
and air were stored in the respective reser-
voirs during the prior working of the motor.

The pressure in the reservoirs E E’ is con-
trolled by monometers and safety-valves (not
shown on the drawings) orin any usual man-
ner. Also thespeedof the motor isregulated
by an ordinary governor actingon the levers
o or in any other convenient manner.

The motors of my system may have more
than two eylinders and can be made of hori-
zontal and vertical types. They can be con-
structed asmonoor polyeycle engines. Their
cylinders may be set not only one alongside
of the other, as described, but one under the
other or one behind the other tandem.

I claim as my invention—

1. In combination, in a gas engine the two
cylinders arranged side by side with a port
between them, the two pistons moving in uni-
son and in the same direction in said eylin-
ders, a compressed air supply leading to one
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cylinder and controlled by a valve, an ex- 8g

plosive mixture supply controlled by a valve
and leading to the other eylinder and an ig-
niting device in one cylinder arranged to act
when the port between the two cylinders is
closed, substantially as deseribed.

2. A gasengine comprising the compressed
alr and explosive mixture reservoirs, the cyvl-
inders having valve connections therewith
from the opposite ends of the eylinders, the
port between the cylinders, the pistons mov-
Ing in unison in the c¢ylinders and arranged
to cover and uncover the said port, substan-
tially as deseribed.

In testimony whereof I have signed my
name to this specification in the presence of
two subseribing witnesses.

WILLIAM BDENJAMIN .BARY.
Witnesses:

N. TSCHEKALOFJ,
K. WANSCHEIDT.
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