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o JAMES: M WDRTH OF LHI(}AG{) n:.m:mm o

GA% ENGENE

ﬁPEGIFI@ATION’ formmg part @f mﬁwﬁ m%ﬁ%m N-::» 559,017, dated Apnl EB 1@98
" Applicatlon ﬁled J' anuary 4. 1395 éﬂeﬂ&l M 533,554. (1% medel) "

To all wham z,t ma;y concawn

Be it known that I, JAMES M WORTH a"'

, - muzen of the United States residing at Cl.u- | ing with the a:bmssphele th1 auﬂh the ekhauqta 55

- cago, county of Cook; and. State of Illinois, "-plp@s C8

5 ‘have invented certain. new and useful Tm- !

| pmvementﬁ in Gas-Engines; and I deelm‘e

- - *the following to be a full; clear, and concise
- deseription « of the same, referenee being had |
1o the accﬂnlpanymg speclﬁca,tmn a,nd draw-_

10 ings.

- as  the source of energy.

-~ Referring to the drawmo's, qure 1 is the |
© 20 gide of one side elevatwn on an engine em-
o bodymcr my invention.  Fig. 2 is a central

- vertical section of same, taken Iengthmse of
~ the cylinder and on the lins 2 2 of Fig. 3.

FHig 3isa transverae seetlonal wew on the=

: }_és lme 3 3 of Fig. 2

Similarletters refer tolike pmts througho ut {

. the speclﬁcatlon and drawings. -
‘Suitably mounted on the base A of the en-
 glne are the parallel-cylinders B C. The in-

- 30 terior of the cylinder B is divided by the pis-
" ton D into two cmburetmg—chambers B’ B2 )
" The interior of the eylinder C is divided by

 the piston E into two combustion-chambers |

o ~ ¢'C% The cylinder B has cast upon one side
35 & parallel gas-chamber B3, said chamber com-

"~ municating with -the gas. supply through the |
- throttle-valve B*and pipe B°. - The thr ottle-

valve is controlled by an ordmary ball-gov-

 ernor BE, -The gas-ch&mber B3 eammunmatc;,a _
in the cylinder B, moves to the left & cer-
tain amotint of gas will be drawn'into the
I chamber B’ from the gdas-chamber B ¢throun gh
the puppe’@valve B, ~ Atthe same time a.cer- 9 5

D 40 with the chambers B’ B? of the cyhndm B

* through the puppet-valves 13* L8 placed m-_.

o ‘the: epenings B? BY. -

.. The carbureting-chambers B’ B2 commum—-_
-'cfs.te with the atmosphere throug h the punppet-
48 yalves Bt B®in the cyhnder-heads BB R
-~ gaid puppet-—va&ves being adapted to open toi
 allow air to enter the carbureting-chamber

~ and to cloge to prevent the carbureted air
~ from escaping into the atmosphere when com-

5:: pressed by the piston D.

Communicating between the cylm der B and_.

the cyhnder C are. passages or porta C‘ C‘

means of & suitable connection D,
ton Eis also hollow the interior of same com-.
-municating. with tha external atmﬁaphm&
through the slots. E' in the sides thereof, cor-
-mspondmg to the slots CPin the gides of eyl-- .
| 'inder C." The piston E is connected with ﬂm 10
crank-shaft F by means of the driving-arnis =
¥', said driving-arms having oufside con-
nection to the wrist- -pin K2 ¢f the piston B. -

w

L - - The ch&mbera O’ C*“’of 1:119 wlmdu L are pm- .
wided: with exhaust-ports €° (*, communicat-

The plst-on D is h@llﬂw zmd cﬂmmumeateaxj s |

-wlth the carbureting-chambers B' B through =~
the n? et-mlves D' DY pla,eed Jin the open- =
The piston D is also pwmdad;ﬁov, R
| Wiﬁl tra,nsverae slots D’ D¢, adapted to regis-
- - | tér at either limit of the pm‘ten-—stmka mth
, My purpose is to pmduce a manengme | = o
 wherein an explosion takes place at each end |
- of the working cylinder at every complete.
" eycleof motion, procuring thereby practically
15 the same result as obtained in the use of a
 single-cylinder steam -engine. I ‘have de-
o _swned to use either generated ga,?. or wasolenef

ﬂm passages C° O’ _
- The piston E is. faecurec‘i tro i,h@ %)mmn D bj‘f R
Tho pis- 65

The head of the piston E is provided with

| spring-electrodes. E* EY, adapted to contact PR
‘with the msula.ted electmde& Ce (7, secured. .
~lin the eylinder ¢.

The insulated %brﬁﬂ% C+B 07 and. the' '

' ;sprmg—electwdes B4 are connected bythe .
“conduetars C'toan electric circuitorgalvanic 8o
battery. (Not herein shown.). Also secured =
upon: {he heads of the piston E are the deflee-
‘tors E5.. Mounted upon the shaft F-are the
ﬂy-wheels 2 F® gnd the driving-pulley or
‘belt-wheel F4. The hub of the fiy-wheel I'* 85

has a groove cut tharem t@ recewe the gw—-_jj. .

; ?_:ernor-—belt FS,

Phe action of my ongine will be deseribed

‘as it operates when genarﬂt@d ga& ia uaed aﬂ [
‘the source of energy. 9

Tt will be seen that 8s the m@mn D. Maced

tain améunt of air will be drawn into the

‘chamber B’ through the valve B, placedin
‘thie right-eylinder-head BY. The return of
‘the ga,s and air thus admitted is prevented by o
‘the puppet-valves BB, Asthe plsmn starts. 100 _' o
‘on ite return stroke the carbureted air willlfe =~

| compressed in the chamber B, the puppet-
{ valve D' will be open,.and the ca.rbumteﬁ BT
: wﬂl pass mte ﬂle hollnw plston D whfew it
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K, and fiil the chamber .

will remain mmmh *rht comprassion until the
opening of slot D’ commdes with the port or
passage (9, when the gas will pass into the

‘c¢chambor ¢ of the eylinder (, strike the de-

fleetor K7, seeured upon the head of the piston
The piston E on

~its return stroke toward the left will ecut oft

e

5 _

| thmuwh the exlmnst-—pm t C?and exhaust-pipe -

~in the eylinder (.

the port or passage C* and exhaust-port C?

and compress the carbureted alr within the-

chamber C'.  As the piston E nears the limit

of its stroke the spring-electrode E? will con-

tact with the mbulated clectrode C° secured
Shortly after the piston ¥ |
starts on its return toward the right the con-
tact of theelectrodes E° (*° will be broken and

a spark produced that will ignite 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 to the atmosphere

. The action-is the same in the chambers
]3”" C?asin B’ ¢, an cxplogion taking place in

. each combustion-chamber at every reciproca-

- stantially ag. ghown in Fig. 2,

{ion of the pistons D iL.

_ The piston D is rig-
idly connected to the piston I by means sub-
T'his connee-
tion insures A Corx espnudmﬂ stroke to the two
pistons.
langltudmnl slots C* to allow the crank-arm

connection .uul wws{ -pin to pass to and fro.-!

The cylinder C is prvovided with

These slots also allow air to pass into the 1)13—-
‘ton through the eurmspondmg slots K’ in the
-sides thel'eof thus aiding in reducing the tem-

perature Guc tothe hoa,t caused by the mplo-
sions. The combustion-chambers ¢ C*
surrounded by water-jackets CV C', con-
neeted with a water supply.
shown,)

stated causc. .
Ifaving thus debombcd my iny cntwn “lmt

‘I wish to sceare Uy J.etters Patent is—

A gas-engine, having in combination a don-
ble-acting compression-cylinder, a double-
acting hohow piston having 11uppet -valve 1n
¢l bher head thereof and transverse slots in the

upper face thercof, said piston adapied to re-

ciprocate in said eylmt‘mr,' a. dotble-acting
combustion - eylinder having suitablo inlet-
ports and oxlmust-],mrts, a,ul a double-acling
working piston adapted-to reciprocato iin said

conibustion- eylinder, said piston having out-

sidle conneetions with the cwmk shaft, all sul;-

stantially as shown.

In testimony whercof I lnm" ‘Sl“‘ll(}d my
nameo to this specification ‘in the presene c of
t\m stibsceribing witnesses.

JAMY, H M. WORFH

Wilnesses:

GEO. . MCINTYRE,
S W, BRAINARD.,

alre

(Not herein.
This cireulation of water tendg to

reduce the temperature duo m the &bm o- 40 .
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