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To all whom it maly CONCEriv:

Stockton, in the county of San
State of California, have invented certain

new and useful Improvements in Double Cyl-
_ and I do declare the
following to be a full, clear, and exact. de-
seription of the invention, such as will enable .
in the art to which 1t apper-
tains to make and use the same ‘reference be-
ngs; and |

inders for Gas-Engines;

others skilled

ing had to the accompanying drawings
the characters of referente marked thereon,
which form a part of this specification. - -

My invention relates tc 1 161
oas or gasolene engines, and particularly to
the cylinders
duce & double cylinder.such as will perform

the work for which it is designed without the

danoer of explosion at the wrong time and |

o

also one which will do the work easily and ef-

fectually in less time and with less expense of
energy than in the old-style engines. This
object I accomplish by the peculiar and sim-
ple construction and adaptation of parts here-
in fully described, and particularly pointed
out in the claims appended. - -

In the accompanying drawings similar

characters of reference indicate correspond-

ing parts in all the views. o

Wigure 1 is a longitudinal section of my
Fie. 3 is a longrtudinal section of a
madification thereof. Fig. 4 is a detail sec-
tional view showing one of the exhaust-
valves, and Fig. 5 is a bottom view of the
same. i B

1 designates the mamn cylinder-shell open

‘2t both ends and provided with a solid par-

tition-wall 2, which divides the cylinder into
twordistinet chambers 3 and 4.
of said cylinder and on both sides are slots 5,
lying parallel to each other-at diametrically
opposite points of the cylinder. .

6 is a piston working in the chamber 3, and

7 is a similar piston working in the chamber4.
3 ] gre rods connected to the pistons 6 and |

7 and extending through the slots 5 and along
the sides of the cylinder 1,
ing across the end of the piston 6 and having

inwardly-bent integral ends attached to the

piston 7. - | . .
0 is the stationary member of a spark-ig-
niter located within the chamber 3 and pro-

vided with a rod 9%, extending out through | in the chamber

_ _ o . |'the side-of the.
" Re it known that I, WiLriam L. MORROW, | "
o citizen of the United States, residing at |
Joaquin and

.13 i1s aTod | _
.the stationary member 13’ of a spark-igniter.
‘within thechamber 4, similar to the one with--
in the chamber 3, and 14is a rod connected

improvements in’|

thereof: and my object isto pro- | is: ‘ e
-words, the igniter of one
exhaust of the other are on one side, and vice - .

lar lugs on
.tance apart e ) Ur
igniter-rods and the exhaust-rods.

former being mounted on
the latter being
These valve-boxes
that control the inlet

Fig. 2 is a side elevation

At each end’

1 tom of the said casing 190.

said rods extend-

by the movement of the valves In

rod 8. .-

'le_inde_r-shell 1 just a,b ove the

10 is an -;exhaust;—va,lve within the cha,mﬁer:

-3, connected with an exhaust-pipe 11-and
provided .with a

rod 12, projecting:through

=

rod 82, -

he side of the cylinder-shell 1 just above the

60 |

a,dapi”:etii." to _niake | 'GOiita;c't Wlth |

o an exhaust-valve within the chamber 4,
similar to that in the chamber.3. Therod

side through which the tod 9° extends or on
the same side as the rod 12; and the rod 14

:< on the same side as therod 92, or, in other

versa.

lugs on the rod 8, said lugs having their inner
surfaces slightly curved. 17 and 18 are simi-

the rod 8. Said lugs are 2 dis-
qual to the distance between the
The main intet-pipe is designated 19 and
divided into two branches 20 21,
respectively, nto two valve-boxes 22 23, the
the chamber 3 and
mounted on the chamber 4.

of the explosive mix~
ture from the main inlet-pipe 19 1nto the
chambers 3 and 4, and the movement of the
valves within the valve-boxes 22 and 23 1s ef-

fected by means of avalve-rod 24, that iscon-

15 and 16 are small upWaraly—prqj ef:,_ti_ng-.-. o

. 113 extends through the shell 1 opposite to the

70

chamber and the

75

So"- _'

which lead, .

29 and 23 contain valves

90

nected to any suitable movable part of the

‘engine. - The exhaust-valve shown in Figs. 4
and 5 is composed of a

_ spherical casing 10,
into which the exhaust-pipe
within the casing 10 is arranged a convex
valve 10/, that governs ports 10” in' the bot-

carried on the rod 12, and the said rod is sur-

rounded by a spiral spring 12, that tends to

hold the valve in closed position.

The operation is as follows: After the ma-
chine is started the explosive mixture is ad-
mitted alternately into the chambers 3 and 4
the valve-
boxes 22 and 23, and as the rods 8 8* are
moved lengthwise the lug 18 comes in con-

95

11 leads, and .

The valve 10’ 1s

100

105

tach with the rod 13, which causesthe sparker

4 to explode the explosive

L

110
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muxture, which action drives the piston out-
ward, and simultaneously the lug 17 comes
1n contact with the rod 12, which causes the
exhaust within the chamber 3 to work, and
the piston 7, being connected to the piston 6
by means of the rods 8 8%, pulls said last-

named piston inward. When the said piston
has completed its stroke, the lug 15 touches

the exhaust-rod 14 and the lug 16 touches

the rod 92, which causes an explosion in.the
chamber 3, and the piston 6 1s foreced out-
ward and the
Thus it will be seen that there is an alternat-
1ng explosion and exhaust in the chambers 3
and 4, and thus 1 have produced a double
cylinder for a gas-engine which after it is

regulated will drive two pistons, thus mak-

20

g the engine just twice as powerful as'the
old style of engines. The rods 8 and 82
working in the slots 5, hold the pistons 6 and
7 steady and prevent any untrue movement.

- In the double cylinders where one piston is

used the flash or flame of the explosion of one

- ehamber sometimes escapes past the rings on

25

the piston and causes an explosion in the

other chamber at the wrong time, thus dis-

abling the engine. _
-Hig. 3 shows a modification of my inven-

- tion where the two chambers 3 and 4 are dis-

30

- 35

tinct members and the rod 19’
place of the rods 8 82. | | _
I have now entered into a detailed descrip-

takes the

“tion of the construction and relative arrange-
“ment of parts embraced in the present and
-preferred. embodiment of my invention.

_ _ I
do not wish, however, to be understood as
confining myself to such specific detail, as

- such changes and modifications may be made
. 1n practice as‘fairly fall within the scope of

40

myy-claims. .
Hawving thus described my invention, what

. ¥ claim as new and useful, and desire to se-

45

 open at both ends, a solid partition-wall in |

of lugs carried by each said rod, a stationary |

cure by Letters Patent, is— .

1. In a device of the kind described, the
combination with a stationary main cylinder

the center of said cylinder dividing the same
mto two distinct ehambers, & movable piston
mounted in-each chamber, piston-rods rig-

piston 7 is pulled inward.

1dly conneoted to both pistons and extending

slong the outside of the cylinder, a plurality

h—

f

valve-rod extending
through the wall of the cylinder, & valve car-

832,268

contact arranged in each chamber, a slidable

contact-rod extending from each chamber
through the side of the cylinder, an .exhaust-
valve casing located in each chamber, a
from each chamber

ried by each sald valve-rod, said slidable con-
tact-rods and said valve-rods being adapted
to contact with said lugs whereby the rods

will be moved to perform their respective

55-
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functions by the longitudinal movement of

the piston-rods. . |
2. The ecombination in a gas-engine of a
mam cylinder, a partition dividing said ¢yl-

1inder into two distinet chambers, a piston ar-

ranged i each of said chambers, rads se-
cured to each of the pistons and extending

along the sides of the cylinder, a stationary

electric contact located in each chamber, a

wali of each chamber, said contact-rods pro-
jeeting at opposite sides of the cylinder and a
lug carried by each sald piston-rod, each lug
being adapted to contact with one of said
contact-rods. S

3. In a device of the kind described, the

“combination of a cylinder, a partition-wall

dividing said cylinder into two distinet cham-
bers, a piston mounted in each of said cham-
bers, piston-rods connected to both said pis-
tons and extending along the sides of the cyl-

inder, a sparking device arranged in each cyl-
mder and comprising a stationary contact

and a movable contact, ssid movable con-
tacts extending through thé wall of the cylin-
der on opposite sides thereof, an exhaust de-

vice arranged in each of said cylinders, said
‘exhaust device comprising a valve and a

valve-rod, the said valve-rods extending

through the walls of the cylinder at opposite

sides thereof and a plurality of lugs carried
by each piston-rod, the lugs on each side
bemng adapted to simultaneously contact

‘with the contact-rod and the valve-rod, on

the same side of the cylinder as set forth.

~In testimony whereof I have signed my
name to this specification in the presence of
two subscribing wiinesses. :

"~ "WILLIAM L. MORROW.
“Witnesses: - -
PEroY S. WEBSTER,

- Josaua .B. WEBSTER. .
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movable contact-rod extending through the
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