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the valve momentarily opens when the pis-
ton is out or down fo admit the fuel and
the spark is timed to explode the fuel when
the piston is up. The compression or power
strokes of the piston transmit one revolu-
tion to the crank shaft and it opens the
valve once to admit the fuel. The inlets 21
can be connected to a manifold and a single
carbureter employed for any number of cyl-
inders. _

In the construction shown in Fig. 4, the
invention is applied to a multiple four cycle
engine in which the inlet and exhaust valves
are operated by means of cams 35 mounted
on a secondary shaft 86 geared to the erank
shaft 27 as is well known. The secondary
shaft is geared to rotate halt as fast as the
crank shaft thereby revolving once for every
two revolutions of the cvank shaft. In this
arrangement the induction or supply stroke
would be occuring in cylinder 37, the firing
stroke in cylinder 38, the compression stroke
in cylinder 39 and the exhanst stroke in cyi-
inder 40. The crank shaft can be geared
to a counter shaft to transmit the power as
is well known. :

Each pair of pistons 41 are connected bv
a cross-head 42 to piston-rods 44 secured to
the piston. A connecting rod 45 journaled
to the cross-head and fly-wheels 29 trans-
mits motion to the main shaft 27 by the
movement of the piston. In this device the
single connecting rod serves to connect two
pistons to the main shaft. The upper and
lower portions of the connecting rod can he
furnished with ball bearings to ease up the
friction and prevent play of the parts.

As shown in Fig. 5 the fuel jucket 18
wholly incloses a eylinder 46 open at the top
and bottom. A double acting piston 47 is
arranged to reciprocate in the cylinder.

Talves 48 control the intake of the fuel into
the jacket. - The jacket is divided into two
chambers by means of a partition to admit

the fuel above and below the piston. An-

exhaust port 33 in the cylinder when un-
covered by the upward or downward throw
of the piston discharges the products of
combustion.

It will be seen that when the piston is up
the products of combustion have been dis-
charged and the fuel charge it the upper
jacket is ready to be fired. After the ex-
plosion the piston moves downward to com-
press the fuel in the lower chamber until the
upper end of the piston uncovers the ex-
haust and in this position the fuel in the
lower chamber is ready to be fired. The
fuel from the carbureter is admitted into

“for adm

1l
ceylinder mewns Tar cooling te

‘ting o

a compression chamber 19 and & suppienion-
tary piston 50 connected to the mint piston
sticks the fuel through pipe 55 by fs dew
ward throw, or forces the fuel through pipe
52 by its upward stroke.  Cheele valves 52
prevent backward movement of the fuci anid
back-firing, hence the ignition of the fnel
in the carbureler mixing chamher is ppo-
vented. '

What T claim is:—~

Lo Inan explosive engine the combination
with a eylinder having wn open hend and a
veciproeating  piston  thereln, of o ool
jacket surrounding the head of the ovlin-
der, means for cooling the evlindar, nloans

itting « combustible inte the fucier,
and moans for exhansiing the produe s of
comhustion {ront the cviinder.,

2. Tnwn explesive engine the combingion
with a cylinder having v oper hond mid o
reciprocating  pisvon {horein. el
jacket surroviching the Tewd wnd sidos of the
evhindoer,
means for admitting a combustible into the
jacket, and means for exhavsting the prod.
uets of combustion from the evlindor,

Sodn an explosive engine the comiing
tion with a water jacketed cvlindger Jiccju
an open hexd and a reciprocating piston
therem, of a fuel jacket surrounding the

(23

head and sides of {he eviinder, means {or
admitting a comibustible mto the jacket, and
means for exbausting the products of com-
bustion {rom the eyiinder,

4 Inan explosive engine the comhinaGon
with o water jackefed cxvlinoer having an
open head and a veciproeiting pision hiore.
. of a fuel jacket surrounding the head
amd sides of the eyitnder. moans for wdmil-

cawmbustible into the tower paortion
of the Jacket, and means for exhausting the

Y

products of combustion from the evlinder.

A Inan eaplosiou engine the combinaiion .

with a phaorality of water jacketed evlindors
cacl having an open head and o reciprocat.-
ing piston therein, of & el Jacket supronmd-
g the head and sides of each evlinder,
means for wdmiiting ¢ combustible 1ato ench
jacket, means for exhausting the products
of combustion {rom cach cvlinder. and u
valve controliing the intake of fuel inta
the jacket.

i testimony whereol T have Lereunto set
my hand in the presence of fwo subseribing
witnesses,

. THOMAS KEENAN,

Witnesses:

Marianene S Kpase,
Wirrrar Minner.
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