{No Model.)

E. CAPITAINE.

- - GAS MOTOR.
No. 406,160, Patented July 2, 1889.
Fg. /. a
W 2 g \¥ w’
/8 4
e
= 3 g
7
%
4 S
% li Nilll
2 gl ANHN?Y
1 AN
; e
21 Y 4 e~
Z - N rs
7 ‘A .
2 | F27
7 ] S
z .
I a7h
¢ a7
7% A
78 2 7
B“Z Vs
%
9 %
2 A 2 ?
Z a /
7 L
%
| x ’
T - X
S T ”
| ()“\‘ | .
| \~v//l I,I,;
1
Al
| 7 s = S 8
A
Q-L”’———
//T’- | \\\
A 7 N
{ L
/// ||‘m \
/ //,’“\\‘ \\
| i \7,____) J
N / 11 - ?,
L= Rt A ; J'nvent‘(w‘”

W{'nesses : ' W%M‘W ‘

Ky oo — %i f@
%ZZVQ{% L co | ./Hiorneys

N. PETEHS, Pnofo-Lithographer, Wishington, D. C.



20

, 25

30

40

45

50

- UNITED STATES

PaTENT OFFICE.

EMIL CAPITAINE, OF BERLIN, GERMANY.

GAS-M_OTOR.

SPECIFICATION forming part of Letters Patent No. 406,160, dated July 2, 1889.
Application filed November 14, 1888, Serial No. 200,790, (Nomodel) Patented in Grermany August 16,1888, No, 45,129,

To all whom it may concern:

- Be it known that I, EMIL CAPITAINE, a sub-
ject of the German Emperor, residing at Ber-
lin, in the Kingdom of Prussia and German
Empire, have invented certain new and use-
ful Improvementsin Gas-Motors, of which the
following' is a specification, and for which I
have received Patent No. 45,129, dated Au-
gust 15, 1888, in Germany.

This invention relates to improvements in
that class of gas-engines in which the explo-
sion-chamber is not cooled from the outside,
for instance, by means of water circulating
through suitable channels or jackets; and the
object of my invention is to provide a gas-
engine in which the walls of the explosion-
chamber can be maintained at a fixed tem-
perature.

The invention consists in the construction
and combination of parts and details, as will
be fully described and set forth hereinafter,
and finally pointed out in the claims.

In the accompanying drawings, Figure 1is
a vertical longitudinal sectional view of my
improved gas-engine. Fig. 2 is an end view
of the valve controlled by the thermostat.
Fig. 3 is an enlarged vertical sectional view
on the line z 2, Fig. 1. ‘

Similar letters of reference indicate corre-
sponding parts. '

The c¢ylinder A is provided with the usual
water-jacket or cold-water channels C and
contains the piston D, connected with the
piston-rod D’, having the cross-head J guided
in the usual manner. The lower end of the
cylinder is closed and the upper end is open
and covered by a hemispherical explosion-
chamber E, provided with the outlet-channel
H, which is controlled by the valve G. The
explosion - chamber K is surrounded by a
jacket P, from which the tube R projects, that
contains the thermostat S, composed of two
strips of different kinds of metal soldered to-
gether and bent to form a spiral, one end g
of said thermostat being secured to the walls
of the tube R, and the other end being se-
cured to the stem % of the valve T, mounted
to oscillate on its center within a cylindrical
casing U, connected with pipes V and W ab
diametrically-opposite points. The valve T
is provided with a transverse channel d, that

can, when the valve isin the proper position,
establish eommunieation between the ends of
the pipes V and W. A pipe Q extends from
the jacket P to the bottom of the cylinder
and is contracted at its lower end «, said con-
tracted end « of the pipe Q being secured in
the end plate of the channel X, communicat-
ing with the bottom of the cylinder. Below
the end x of the pipe Q the end plate of said
channel is provided with an aperture WS
which can be closed by a slide-valve [; also
gerving to close the end « of the pipe Q, said
valve { being secured to the lower end of a
vertically-sliding rod I, suitably guided. At
its upper end it supports a piston M, provided
with a transverse aperture d’-and workingin
a cylinder N, the upper end of which is brought
in communication with the upper ends of the
cylinder A by the channel O.

The pipe V' is connected with the cylinder
N, and diametrically opposite the same the
pipe W’ is connected with the cylinder N,
said pipe W’ extending upward to the bush-
ing p in the top of the explosion-chamber E.
A pipe q connects the upper end of the pipe
W7 with the space between the jacket P and
the exterior of the explosion - chamber. A
spring f, surrounding the rod L, presses the
piston M upward and into the cylinder N.

One arm K of an angle-lever is arranged at
the lower end of the rod I,and the other arm
K’ of said anglerlever (shown in dotted lines)
is connected by therodm (in dotted lines) with
an eccentric 4.

n represents the path traveled by the erank
of the crank-shaft. v isanupwardlyopenin-
let-valve in the bottom of the cylinder.

The operation is as follows: When the pis-
ton D rises, it draws air into the bottom part
of the cylinder A through the port closed by
the valve v and through the aperture W3
‘When the piston descends, the greater part
of the air that has been drawn into the eylin-
deris expelled through the aperture W3; but
a certain part of this air passes through the
pipe Q,the lower end of said pipe beingopen,
into the space between the jacket P and the
outside of the combustion - chamber, and
passes out of said space through the pipe R.
By coming in eontact with the outer surface
of the explosion-chamber the air that passes
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through the space between the outer surface
of the explosion-chamber and the jacket I
becomes heated more or less,according to the
degree of heat that the said explosion-cham-
ber has at the time. The spiral band S, un-
derthe action of theheated air passing through
and around it, turns the shaft 2 on its longi-
tudinal axis, thereby turning the ¥alve T so
as to bring its channeld inlinewith the pipes
V and W, thus permitting the water to pass
from the water-supply tank through the pipe
VY and channel d into the pipe W, and from
the same into orupon the explosion-chamber.
The spiral band S is so adjusted that it turns
or moves the valve T in the manner described
at a temperature of about 300° Celsing. As
the walls of the explosion-chamber are cooled,
it is evident that the temperature of the air
passing through thespace between the jacket
P and the wallsof the explosion-chamber will
be reduced, and this cooler air, acting on the
spiral band 8, causes thesameto turn the valve
T such a distance as tointerrupt the connec-
tion belweenthe pipes Vand W. Thespring f
is of such power that it can resist the ordin-
ary pressure towhich the gasesare compressed
in the cylinder; butif the pressure in the cyl-
inder is still increased the spring F can no
longer prevent a4 downward movement of the
piston M. The greatest pressure is reached
when the piston D is in the position shown in
Fig. 1,;and when the piston is in this position
the explosion takes place. When the piston D
isin this position, the arm I of an angle-lever
has passed under the lower end of the rod 1,
as shown in Fig, 1, thus preventing the pis-
tion M from descending, even if the pressure
exerted on the same should be able to over-
come the resistance of the spring /. In case
the combustion-chamber becomes too hot the
mixture of gas and air will be ignited during
the compression~—that.is, hefore the piston has
arrived at its highest position—and in conse-
quence there is a loss of power. When this
takes place, however, the arm I of the an-
gle-lever is not yet under the rod I, and the
pressure caused by the explosion can force
down the piston M sufficiently to establish
comniunication through the channel d be-
tween the pipes V’ zmd W', thus permitting
water to pass into the jacketed space around
the explosion-chamber or upon the valve K.
The valve I is also moved downward and
closes the aperture W, thus permitting all the
air to pass from the lower part of the cylin-
der A, through the channel X, into the lower
end of the pipe Q, and into the jacketed
space around the explosion-chamber. The
water either passes from the pipe W info the
bushing P and upon the spraying-valve .F,
so as to enter the combustion-ehamber with
the mixture of gas and air, or the water flows
upon the outer surface of the combustion-

* chamber.
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The lever I T’ can be dlspenqed with by
making the spring I so powerful that it will
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only permlt the valve M to descend when the
pressure’'in the cylinder N is extraordinarily
great.

Having thus described my invention, I claim
asnew and desire to secure by Letters Patent—

1. In a gas-engine, the combination, with a
cylinder and piston, of a combustion-cham-
ber on the cylinder, a jacket surronnding said
combustion-chamber, and pipes for conduct-
ing air into and out of the jacketed space, a
thermostat in said air-outlet pipe, and a wa-
ter-valve governed by said thermostat, sub-
stantially as set forth.

2. In a gas-engine, the combination, with a
cylinder and piston, of an explosion-cham-

ber on one end of the eylinder, tubes for con-

ducting air into and out of said explosion-
chamber, a thermostat in the outlet-tube, a
valve mounted to rock on its center and con-
nected with said therniostat, and two water-
conducting pipes connected with the valve-
casing at opposite points, substantially as set
forth.

3. In a gas-engine, the combination, with a
eylinder and piston, of a combustion-cham-
ber, a jacket surrounding said eombustion-
chamber, a pipe for conducting air into said
jacket, a valve controlling said pipe, a rod on
which said valve is secured, a piston on the
upper end of said rod, and a cylinder in
whieh the piston works, said eylinder being
connected with the upper part of the main
cylinder of the machine, substantially as set
forth.

4. In a gas-engine, the combination, with a~

cylinder and piston, of a combustion-cham-
ber, a jacket surrounding said combustion-
chamber, a pipe for conducting air into said
jacket, a valve controlling said pipe,a rod on
which said valve is secured, a piston on the
upper end of said rod, and a cylinder in
which the piston works, said cylinder being
connected with the upper part of the main
cylinder of the machine, a water-supply pipe
controlled by said piston, leading to the ex-
plosion-chamber, substantially as set forth.

5. In a gas-engine, the combination, with a
cylinder and piston, of an explosion-cham-
ber on said cylinder, a jacket surrounding
the explosion-chamber, a pipe for conduct-
ing air into said jacket, a valve controlling
said pipe, & rod on which said valve is se-
cured, a piston on the upper end of said rod,
a cylinder in which said piston works, said
cylinder being connected with a channel in
the upper part of the main cylinder, and a
spring for pressing the piston of said addi-
tional cylinder upward, substantially as set
forth.

6. In a gas-engine, the combination, with a
eylinder and a piston, of an explosmn—cham-
ber on said cyliuder, a jaeket surrounding
said explosion- chmnber, a cylinder eonneeted
with the top of the main cylinder, a piston
in said additional eylinder, a rod connected
with said additional piston, an angle-lever
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having one arm below said rod, and an ec- | my invention I have signed my name in pres-
centric on the main shaft governing said an- | nce of two subscribing witnesses.

gle-lever, and a water-supply pipe extending .

from the additional cylinder to the jacket of EMIL CAPITAINE.
the explosion-chamber, substantially as set Witnesses: )
forth, : : CARL BORNGRAEBER,

~ In testimony that I claim the foregoing as BERNH. POWSELMANN,



