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UNITED STATES

. JAMES M. WORTH, OF CHICAGO, ILLIROIS.

GAS-ENGINE.

| SPECIFICATION forming part of Léttaéﬁ:ﬁ!@%au% No. 559,017, dated April 28,1886
~ Applioation filed January 4, 1806! sSerlal 0,533,804/ (e mc_dpi.)

To all whom it may concern: = -

*-Be it known ‘that I, JamMes 3. WORTH, a
gitizen-of the United States, residing at Chi-
cago, county of Cook; and State of Illinois,
have invented certain.new and useful Im-
provements in Gas-Engines; and I declare
the following to be a full; clear; and concise

description of the same, reference being had-

to the accompanying specification and draw-
ngs.. B : 5

My purpose is ‘to produce a gas‘-‘-‘eﬁg’iné

wherein an explosion takes place at each end

of the working cylinder at every complete.

" ¢yeleof motion, procuring thereby practically

5

" as the source of energy. - '

¢ .20

25

the same result as obtained in the use of a.
single - cylinder steam -engine.. I have de-

signed to use either generated gas or gasolene

Referring to the drawings, Figure 1 is the
side of one side elevation on an engine emn-

bodying my invention.  Fig. 2 is a central
vertical section of same, taken lengthwise of

" the cylinder and on the line 2 2 of Fig. 3.

Fig 3 is a transverse sectional view on the

line 3 3 of Fig. 2. - . - :
Similarlettersrefer tolike parts throughout

the specification and drawings. - - :

Suitably mounted on the base A ofi the en-

* ‘gine are the parallel-cylinders B C. The in-
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terior of the cylinder B is divided by the pis-

ton D into two carbureting-chambers B’ B2

The interior of the eylinder C is divided by
the piston E into two combustion-chambers
' C% = The cylinder B has cast upon one side
a parallel gas-chamber B?, said chamber com-
municating with the gas supply through the

- throttle-valve B*and pipe BS. - The throttle-

. ernor B ‘The gas-chamber B* communicates.
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ralve is controlled by an ordinary ball-gov-

with the chambers B’ B? of the cylinder B
through the puppet-valves BT 1%, placed in
the.openings'B? B, =+ - VD RS
~ The carbureting-chambers B’ B? communi-
cate with the atmosphere through the punpet-
valves BY B in the cylinder-heads B B,
said puppet-valves being adapted to open to
allow air to enter the carburefing-chamber

-and to close to prevent the carbureted air

from escaping into the atmosphere when com-
pressed by the piston D :

Communicating between the cylinder Band

the cylinder C are passages or ports C* C*

the source of energy. S
. Tt-will be seen that as the piaton D, placed

The ehambers {' C?of the eylinder € are pro-
vided with exhaust-ports C° (%, communicat-
ing with the atmosphere through the exhaust-
pipes C°. ARG ’ !

with the carbureting-chambers B’ B? through
the pu?petfv&lves D' DY placed jin the open-
ings D DY, The piston D is also provided
with transverse slots D’ D¢ adapted to regis-

the passages C*Ct ' o Lo
- The piston E is secured to the %)iston D by
means of & suitable connection D".: The pis-

PatenT OFFICE.
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" The piston D is hollow and communicates

6o

tér at either limit of the piston-stroke with

6 5‘

ton Eis also hollow, the interior of same com-.

‘municating with the external atmosphere.

through the slots. E' in the sides thereof, cor-

responding to the slots C¥in the sides of cyl-
| inder C.- The piston E is connected with the
crank-shaft ¥ by means of {he driving-arnis

¥', said driving-arms haviog cutside con-

70

nection to the wrist-pin 2 ¢f the piston E. - -

The head of the piston E is provided with

spring-electrodes E® E4, adaptsd to contact
with the insulated electrodes (* (', secured

‘in the cylinder C.

" The insulated plsctrodes €% C' and the
spring-electrodes
conduetars C"to an elestric circuit or galvanic
battery. (Not herein shown.). Also secured
upon the heads of the piston X are the deflec-

78,

E* are connected by the .

8o

tors E%.. Mounted upon the shaft F-are the -

‘fly-wheels F? F* gnd the driving-pulley or
belt-wheel F4 The hub of the fiy-wheel F*

has a groove cut therein to-receive the gov-
ernor-belt F°. R o o
The action of my ongine will be deseribed

85

as it-operates when g‘enerqted gasis used as

in the cylinder B, moves to the loft & cer-

9?‘\

tain amotint of gas will be drawn'info the

" ¢chamber B’ from the gds-chamber B through

the puppetrvalve B%. = At the same time a cor-
tain améunt of air-will be drawn into the
chamber B’ through the valve B, placed in
tlhe right eylinder-head BY. The return of
the gasand air thus admitted is prevented by

the puppet-valves B? B, ' Asthe piston starts.

on its return stroke the carbureted air will e

| compressed in the chamber B, the puppet-

valve D' will be open, and the carbureted st

95

JIco

will pass into the hollow piston D, whereiit -
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will remain andeyalight comprassion until the
opening of slot D? coincides with the port or
passage (%, when the gas will pass into the
chambor ¢ of the eylinder C, strike the de-
5 fleetor B, seenred upon the lead of the piston
E, and fill the chamber €. The piston E on
its return stroke toward the left will cut off
the port or passage (* and exhaust-port C°

and compress the carbureted air within the -
- 1o chamber C'.

As the piston IS nears the limit
of its stroke the spring-clectrode E? will con-

tact with the mbulated clectrode C% secured
Shortly after the piston & |

in the eylinder C.
.starts on its return toward the right the con-

5 tact of thewlectrodes K3 C° will be broken and
a spark produced that will jgnite the gas and
cause an explosion which will force the piston
to the extreme limit of its travel toward the

right, uncover the exhaust-port, and allow

the expanded gas to escape tothe atmosphu'

through the exhaust-port C* and exhaust-pipe -

e ’l‘he aetion-is the same in the chambers
13 Ctasin B’ C, an explogion taking place in
- each combustion-chamber at every réciproca-
tion of the pistons D . - The piston 1) is rig-
idly connected to the piston ¥ by meanssub-
- stantially as.shown in Fig. 2. This connee-
tion insurcsa Correspnndm" stroke to the two
pistons, - The ‘eylinder. C is provided with |
lengitudingl slots € to allow the crank-arm

connection: .uul wrist-pin to pass to and fro.-’

These slots also allow air to pass into the pis-
ton through the eorresponding slots E' inthe

-sides thel‘eof thus aiding in reducing the tem-

perature &ue tothe heat caused by the explo-
sions. The combustion-chambers ¢ C* are
surrounded by water-jackets CV C', con-
neeted with -a water. supply.
shown.)
reduce the temperature due to:the &bove-
stated cause.

Having thus deseribed my invention, what
T wish to sceure Ly Fettors Patent is—

A gas-engine, having in combination a dou-
ble-acting compression-cylinder, a double-
acting hohow piston having puppet-valve in
cither head thercof and tmnsverso slots in the
upper face thercof, said piston adapted to re-
ciproeate in said eylmdcr, a; double-acting
combustion - eylindet having suifable inlet-
ports and exhaust-ports, a.xd a double-aéling
working piston adapted to reeiprocatoin said
combustion- cylinder, said piston having out-
side conneetions with the cv'suik~.slmf & all sub-
stantially as shown.

In testimony whercof ¥ have swned my
name to this specification in the presence of
two siibseribing witnesses,

JAMES M. WORTH.

Wilnesses:

GEO. . MCINTYRE,
S VW, BRAINARD,

R
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