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UNITED STATES

PATENT OFFICE.

WILLIAM J. CROSSLEY, OF

DEUTZ ON-THE- RHINE GERMANY

OPENSHAW,

MANCHESTER,

COMPO-UN'D GAS OR OIL MOTOR-ENGINE.

SPECIFICATION formmg part of Letters P&tent No. 406,706, dated J uly 9, 18809.

 Application filed January 31, 1889, Serial No, 298,270,

(Nu model ) Patented n

England Pebrua,ry 4, 1883, No. 1,705 in I'rance

January 12, 1889, No. 195,331, mnd in Belglum January 15, 1889, No. 34, 635

To all whom it may concern.:

Be it known that I, WILLIAM JOHN CROSS-
LEY, a citizen of Enwland residing at Open-
shaw, Manchester, in the county of La,ncastel

Ellﬁ'l.’:blld have 111ve11ted a new and useful |

Compound Gas or Oil Motor- Engine, (for

which I have obtained patents in Great Brit-

ain dated KFebruary 4, 1888, No. 1,705; in
I‘l:;mc,e, dated Jmmaly 12, 1889 No. 195 331
and 1n Belgium, dated Januar y 19 1889, No.
34,635,) of “Which the following is a speclﬁea—
tion.

and arrangement of a gas or oil motor-engine
In such a manner that it operates as a com-

pound engine—that is to say, the gaseous
products of combustion, atter propelling a pis-.
ton, are utilized for performing further work

by acting expansively on a larger area of
piston betfore being finally discharged as ex-

haust. For this purpose I arrange side by

side two cylinders having their p1%tons both

‘econnected to one crank, so that they move to
Each of these cylinders is

and fro together.
provided with governing, charging, and dis-
charging valves worked as in gas or oil mo-
tor-engines of the Otto _kind; but the action
of the valves for the onecylinder is so timed
in regard to the action of the valves for the
othel cylmdel that when the one 1‘)181,011 18

drawing in charge the other piston is being

propelled, and when the one piston 1is com-
pressing charge the other is expelling pro-
duets of combushon, all these operations be-
ing performed in the usual way at the rear
ends of the cylinders. The cylinders are

~ closed at their front endsn where their piston-

10

rods pass through stuffing-boxes, and there is.

a eommumcatlon from the discharge-valves

of both cylinders to the front ends of both,

and thence to an exhaust-valve common to
both.

together, one of them expelling products of
| (,ombustlon these products,instead of escap-
ing as e;&haust pass to the front ends of both .
cylinders and press on both pistons, expand-
ing to nearly double their volume, and there-
-&fbe1 during the forward stroke of the pistons
they are expelled as exhaust.

My invention relates to the constr uct1011_

Asboth pistons make their back-stroke

Figure 1 of the accompanying drawings is

COUNTY OF LAN-
CASTER, ENGLAND, ASSIGNOR TO THE GAS-”\IOTOREN—FABRIK-—-DEUI‘Z OF
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a longitudinal section of an enigine according

to my invention, this section being taken
nearly on the middle line between the two
cylinders. [Fig. 2 is a sectional plan. Fig. 3
s a transverse seetlon on the line X Z.

The two cylinders A and B, placed pamllel )

to one another, have their pmtons C and D
made with rods which project through stuff-

55

ing-boxes at the front ends of the Cylmdels |

and are connected to a single crank S on the
fly-wheel shaft. Each cylinder is provided
with the usual charging and igniting valve-

gear worked from countel-shafts T, 1ev01v1nn' |

at half thespeed of the fly-wheel shaft. These
counter-shafts also work, as usual, the ex-
haust-valves E and F; but these, 1nstea,d of
opening into a discharge-pipe le&dlllﬂ‘ to the
outer air, open into a central passage-way or
pipe G, Wthh leads to ports I and J at the
front ends of the two cylinders, and to a dis-
charge-valve H, which may be worked from

-elt]1e1 of the ouutel -shafts T, so0 as to be

opened twice in every 1ev0111t1011 of T.

The bevel or skew gear K, by which the
shatts T T are wor ked 18 set s0 to move the
valves that while the one piston is making its
outstroke, receiving behind it a eombusmble
charge, the other plston is being propelled by
the fir ing of a charge, and while the one pis-

ton is_mal{ing 1ts 1‘@‘5[11"’11—_8131‘01{6, compressing
‘the charge behind it, the other piston is ex-
The exhaust-valves E and

pelling exhaust.
I' being alternately opened, the exhaust-gases

expelled either from A or from B pass alonﬂ

the passage-way or pipe G to both the pmts'

I and J and enter both cylinders, expand-
ing therein and propelling both pistons back-
ward. At every forward stroke of the pis-
tons the valve II is opened, allowing escape
of the products of combustion which had ex-
pandedin both cylinders.
expansion of the products of combustion from
each single cylinder into the.two cylinders,
which pr esent nearly double the capacity of

the single cylinder, is utilized as in a com-

In this mannerthe =
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pound engine to ald the pistonsin their back- -

| sm oke.

When the ﬂovemm of the engine cuts off
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the supply of combustible to the rear end of

either cylinder, so that there are no products

of combustion to expand 1n the front ends,
the discharge-valve opens, adnnthnu air to
the front ends

Having thus described the nature of my in-
vention and the best means I know of carry-
ing the same out in practice, I elaim—

1. A compound gas or 0il motor-engine con-

sisting of two cylinders having discharge-

valves at the rear ends, the two reciprocating
pistons, an exhaust-valve common to the
front ends of both ¢ylinder,and a passage-way
leading from the said discharge-valves and
eﬂmmumeatmﬂ' with the front ends of both
cylinders to conduct the gaseous products
from behind each piston into the spaces in

- frontof both pistons,where such products ex-

20

25 discharge - valves and provided with front |

pand and are discharged through the exhaust-
valve common to both cylinders, substantially
as described.

2. A compound gas or oil motor-en gine con-
sisting of two cylinders located side by side,
having o at their rear ends ._altemately:opened

406,706

communicating ends, the two pistons con-
nected with a single crank-shaft to move to

and fro together, an exhaust-valve opened at
intervals and common tothe front open ends of
both cylinders, and a passage-way interposed
between the cylinders and leading from the

-sa1d dlschmﬂ'e valves to and eommumca,mw

with the front ends of both cylinders and the
exhaust-vaive to conduct the gaseous pro-
ducts from behind each piston into the spaces
in front of both pistons, where such products
expand, move the pistons rearward, and then
discharge through the exhaust-valve common
to both cylinders, substantially as deseribed.

In testimony whereof I have signed my name
to this specification, in the presence of two
subscribing witnesses, this 14th day of Janu-

ary, A. D. 1869

W. J. CROSSLEY.

Witnesses:
G. C. SMITH,
Solicitor, Manchester.
. ROBT ToMLINSON, = _
Notary’s Clerk, 44 ll[osley St., Jl[mzchffsz‘ef
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