{No Model.)

2 Sheets—Sheet 1.

J. W. HARTLEY & J. KERR.

GAS ENGINE.

C >
G 7

> N W
= T g/ N 2 &
- 1 B - NN
«©w "; )] w .,,
M \_, n X
= IM _
= ! Y
m i I u.@
o Sl b
(o} [T

/

14
P

No. 515,770,

ﬁed‘di’iprng.i

THR RATIONAL LITHCARAPHING COMPANY,
. WABHINGTON, D. .




92 Sheets—Sheet 2.

{No Modsl.)

J. W. HARTLEY & J. KERR.
GAS ENGINE

Patented Mar. 6, 1894.

No. 516,770

‘g ald

w2ty

X

Triverttors.:

QA St

@
|
N
l
By

vid
A

AN

N

7 niREm——

| Eeir A Eprieeys.

ENE NATIONAL LiTHOGRAPHING
WABHINGTOM, D. €.




it

I5

UNITED STATES

PaTENT OFFICE.

JOHN WILLIAM HARTLEY AND JOHN KERR, OF KILMARNOCK, SCOTLAND.

GAS-ENGINE.

>
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To all whomv it may conecern:

Be it known that we, JOEN WILLIAM HART-
LEY and JOEN KERR, subjects of the Queen
of Great Britain, residing at Kilmarnock, in

the eounty of Ayr, Scotland, have invented.

certain newand useful Improvements in Gas-
Engines, of which the following is a specifica-
tion. ' »

Our invention relates to-double acting gas
engines using the well known “Otto” or
“Beau de Rochas” eycle on both sides of the
piston and our object isto so arrange thecon-
struction and valve gear as to produce an ef-
fective, steady, and highly economical engine.

Referring to the two accompanying sheets
of drawings:—Figure 1 is an elevation show-
ing the arrangement of engine, of gas and

- air valves, timing valves and other valve gear
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of a double acting “ Otto” eycle gas engine

congtructed in accordance with our invention.
Fig. 2 is a plan part in section orresponding
to Fig. 1. -

A cylinder A is mounted upon astool P and
connected by a bored out guide B to a front
stool Q), the said gunide B forms the frame of
the engine and earries the erank shaft C in
suitable bearings; the construction being as
shown in the drawings somewhat after the
style of the well known Corliss steam engine
bed. Thebackend of the eylinder A isclosed
by a back cover which is preferably water
jacketed, and the front end is closed by a

cylinder cover also water jacketed, which

cover contains a stuffing gland for the piston
rod. The front cover as shown in the draw-

- ings is cast in one with the eylinder and the
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stuffing gland ispushed in as indicated in sec-
tion (Fig. 2) and suitably bolted in position.
The piston N is connected to a erosshead
working in the bored out guide and thee¢ross-
head in turn connects by connecting rod D
to the erank shaft C. The stroke of the pis-
ton N is so arranged in the eylinder A, thkat
spaces O O are left at each end of the stroke
into which the said piston does not enter. A

.valve shaft F isdriven byskew gear from the

crank shaft C at one half the rate of rotation
of the said crank shaft. The valve shaft F is
arranged fo pass directly under two air and
gas valves G @, a gas valve N and two tim-

ing valvesI L

The gas and air valves, gas supply valve
and timing valves are all arranged on one
side of the engine, while the two exhaust

-valves L L are arranged on the opposing side

of the engine; the said exhaust valves L L are
also actuated from the valveshaft F by means
of levers R R together with suitablecams and
rollers.

The governor S of any well known centrif-
ugal type is actnated from the valve shaft F
by suitable gearing and it controls the gas
valve H; the said gas valve H supplies alter-
nately the air valves G G, so that a mixture
of gas and air is admitted by either of these
valves to one cf the compression spaces O O.

Suitable cams are mounted on the valve
shaft F and actuate theairvalves G G by con-
venient rollers preferably attached to levers
acting under the ends of theirspindles. The
timing valvesI I are similarly actuated. The
air supply for both valves G G is preferably
taken from the stool P by cored out passages
within the cylinder opening into a cavity
within the said stool.

K K are the funnels surrounding the in-
candescent ignition tubes.

The exhaust valves L L connect to a com-
mon discharge pipe M (Fig. 2).

By the arrangements we have described we
produce an engine in which at full power two
impulses are given tothecrank shaffin every
two revolutions of the engine. Gas and air
are admitted on one out stroke behind the pis-
ton N to the back compression space O by
way of the gas and air valve G and the gas
valve H; the valves G and H then close, and
on the return stroke mixture is compressed
into the said back space O, and is ignited
after the crank erosses the “in” center by the
action of the timing valve I which admitsex-
plosive mixture to the back ignition tube;an
impulse is thus given at the back end of the
piston. On the return stroke, the piston dis-
charges the burned gases by way of the back
exhaust valve .. Meantime, the same cycle
of operationsis proceeding on the front side of
the piston N and the forward impulse is sue-
ceeded by a backward impulse or vice versa,
so that during one revolution of the engine
two impulses are given to the crank shaft,
the energy of which is stored up in the fiy
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wheels E E. During the succeeding revolu-
tion of the engine following the power or im-
pulse revolution, the discharging and charg-
ing processes then proceed, so thatevery sec-
ond revolution two impulses are given to be
followed by one revolution of two idle strokes,
that is, idle strokes so far as the evolution of
power is concerned.

By this our new arrangement of engine and
valve gear great steadiness and great increase
of power are given for a given weight of en-
gine.

It will be observed that both exhaust and in-

let valves are arranged symmetrically. 'The
engine is governed by the centrifugal gov
ernor 8 which controls the gas supply valve
H and determines the number of explosions
to be given in accordance with the variable
amounts of power required from the engine.

Having now particularly described and as-
certained the nature of oursaid invention and
in what manner the same is to be performed,
we declare that what we claim is—

In combination, the eylinder and piston, the
two charge inlet valves, the single gas valve
with branch pipes leading to both thecharge
inlet wvalves, the valve stems depending

515,770

through their casings, the cam shaft extend-
ing under the valve stems to operate the same
direetly, the governor for the single gas valve
located between the two charge inlet valves
the gearing for operating said governor di-
rectly said gearing extending from the cam
shaft, the ignition valves arranged on same
side of the engine with the cam shaft and
over the same and having their stems actu-
ated directly by cams on the cam shaft, the
exhaust valves arranged on the opposite side
of the engine from the cam shaft and inlet
valves and the levers extending from the cam
shaft to the stems of the exhaust valves, sub-
stantially as deseribed.

Tn witness whereof we have hereunto setour
hands in presence of two witnesses.

JOHN WILLIAM HARTLEY.
JOHN KERR.

Witneses to signature of John William
Hartley:
Jas. CONNER,
CHAS. H. WEBB.
Witnesses to signature of John Kerr:
S. W. CARR,
J. HiLL.
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