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To ]l tehone (6 nuety CORCEr:

Be it known that we, Rawsow . LayroN
and Joux K. Prerreg, citizens of the United
States, and residents of the city of South

s Bend, county of St. Joseph, and State of In-
diana, have invented certain new and useful
Improvements in Explosive-Engines; and we

do hereby declare that the followingisa full,

L]

clear, and exact deseription of the same, ref-
ro erence being had to the accompanying draw-
inos, and to the letters of reference marked

thereon, which form a part of this specifica- ;

tlon.
This invention relates to an explosive-en-
15 oine, and more particularly to an explosive-

engine comprising alined cylinders having

connected pistons reciprocating simultane-
ously.

The object of the invention is to provide a

20 construction whereby two or more of such en-

oines can be arranged side by side and coupled

on the same shaft with each other, so as to

avold, in effect, the deacd-center.
1t is also an object ot the invention to pro-
25 videsimpleand durable valve-operating mech-
anism whereby the explosive mixture 1s au-
tomatically delivered to the cylinders when
recguired. -

The invention consists in the matters here-

30 inafter described, and more fully pointed out
and defined in the appended claims.

In the drawings, Ficurel is a view, partly
in side elevation and partly in central verti-
cal section, of a device embodying ourinven-

35 tion. Fig. 2 1s a central horizontal section
of the same, showing the parts in plan view.
Fig. 3 is a view partly inside elevation and
partly in vertical longitudinal section, saic
soctions being taken through the valve-chest.

e

40
consists of the castings A and A’, each com-
prising two integral eylinders « «" and «* «,
cored to provide a water-jacket and disposed
one over the other and arranged obliquely

45 with each other. Said castings forming the
frame are flanged at their adjacent ends and
rigidly bolted together, providing an interme-
diate chamber, as shown in Fig. 1. Whenso
secured, the cylinders « « are in alinement,

so us are also the cylinders «" «°.  Said pairs of

—_— [ -

. ——

eylinders ave thus arranged obliquely with re-
spect to each other. A central shatt B ex-
tends througeh the frame intermediate the cyl-
inders, as shown in Fig. 2, and within said
intermediate chamber a double crank 4 0" 1s
provided thereon.
cvlinders « «" are integrally connected by the
voked piston-rods ¢, within the yoke of which
are secured transverse parallel guides ¢,
through which the cerank 4 extends and on
which is provided an adjustable bearing ht-
ting closely between said guides.  Said bear-
inoe comprises the complemental halt-boxes
& &, wedge-shaped on their sides adjacent to
the cuides and which are engaged between
wedge-shaped side members ¢ ¢, each of
which is provided with a flange at the top

extending transversely of the box and In

which is provided a set-screw adapted to
wedee the box lirmly in said slide members.
In the same manner the eylinders « « are pro-
vided with the pistons C and (', the yoke ¢
of which is provided with guide-slides simi-

lar to those before deseribed and through

which passes the crank /', journaled in box-
ing similar to that described on the crank 4.

The boxing or bearing for each crank 1s.

adapted to slide freely between the guides.
The vokes connecting the pistons are oftset
laterally from each other, as shown in Kig.
9. permitting the same to reciprocate simul-
taneously.

From the construction described it is obvi-
ous that a charge being exploded simultane-
ously in the cylinders « «® or « « causes sald
pistons to reciprocate oppositely at the same
moment, and, as shown in Fig. 1, the explo-
sion last occurred in the eylinder « «* driving
the pistons to the inward limit of movement
and the pistons C* and €’ to the outermost
limit of their travel and in position to be
driven inwardly by the charge at the explo-

. sion end of the cylhinder.

Any preferred arrangement of valves and

- sparkers may be used oremployed. Asshown,

however, a compartment 1Y is provided on the
side of the engine and through which the shatt

B extends and in whiceh the actuating mech-
anism for the valves is located.

A spiral gear
77 is secured on said shaft within said com-
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partment, meshing with similar gears D D',
which are secured on vertical shafts d ', jour-
naled in said compartment B', and causing said
shatts to rotate with the rotation of the shaft
B. Valve-chests E are provided on each end
of the engine, each provided with inlet ports
or passages I, in which connects the supply-
pipe leading from the mixing-chamber. (Not
hereinshown.) Saidinlet-passageiscontrolled
by an inwardly-opening valve 7, the stem of
which extends through the valve-chestin prox-
imity with the shaft @, and shaft ¢ is pro-
vided at its inner end with a yoke 7. which
engages around said shaft and in which is
journaled an antifriction-roller. (Shown in
dotted lines in Fig. 2.) A cam or tappet-arm
/7 is secured on said shaft within the yoke in
position as the shaft rotates to engage said
roller, forcing the stem of the valve 7 in-
wardly and opening the valve, thereby per-
mitting the flow of the hydrocarbon mixture
into the cylinder. |

Exhaust-valves G G’ G* G are also posi-

tioned to open the exhaust-passage ¢, leading

from each cylinder, and each of said valves is
provided with an inwardly-directed stem simi-
lar to that already described and likewise pro-
vided with a yoke (indicated by ¢*) having a
roller therein, as before described, adapted
to be engaged by the tappet-arms or cams 42,
securec on the shafts ¢ ¢ within the yokes.
Said tappet-arms are so set on the shafts to
actuate the valves rythmically, opening the
appropriate inlet-passage when the pistons in
the cylinders with which said valves commu-
nicate are in proper position to permit the
inflow of the hydrocarbon mixture and clos-
1ng the same under the action of the spring
S, positioned on the stem, as shown in Fig. 3.
and which bears against a part of the valve-
chest and a collar on said stem acting to hold
the valves normally closed. |

Adjusting means are shown whereby the
opening of the inlet-valves 7 can be regulated.
For this purpose a crank-arm 77 is provided
on a sleeve 7°, which receives the inner end
of the stem of each inlet-valve and which also
engages a short stem on the yoke 7’ thereof.,
on which is provided an inclined cam #*,
against which the similarly-shaped inner end
of said sleeve presses. Rods H H connect
with said crank-arms 77 and are connected at
their ends with the rod or lever H’, enabling
said sleeves to be turned, thereby adjusting
the operation of the inlet-valves simultane-
ously to a desired degree of opening. The
sparker I may be of any desired type and in
operation connects with the plugs 7 in the
usual manner.

The operation is as follows: The engine
constructed as described comprises two sets
of cylinders, in which the connecting-rods for
the pistons cross each other, though the cyl-
inders at each end are located one above the
other.

The angle at which the cylinders are

787,925

- set to each other is such that there is no po-

sition of the cranks at which the same will be
simultaneously on center.
struction of the piston-rods affords the most
efficient application of the energy generated
by the explosions at each end of the cylinder,
and inasmuch as the explosions are simulta-

neous at opposite ends of the engine the con-
struction is perfectly balanced at all times.
The valve-gear 1s simple in construction and

not likely to get readily out of order and at

The yvoked con-

7O

75

the same time readily adjustable; but obviously

any arrangement of valves and valve mechan-
ism and any preferred sparker may be used
and many details of construction may be va-
ried without departing from the principles of
this invention. |

We claim as our invention—-

1. Inanengine the combination with a plu-
rality of cylinders arranged one above the

other 1n pairs radially of a common center,

and obliquely with adjacent cylinders, of a
piston 1n each cylinder, a shaft extending be-
tween the cylinders, cranks thereon, a piston-
rod rigidly connecting oppositely - disposed
pistons on opposite sides of the shaft, trans-
verse guides carried on the piston-rods, a slid-
ing box in the guides of each rod each engag-
ing on one of the cranks, and valve-controlled
operating-ports for the engine.

2. The combination in an explosive-engine,

of cylinders arranged in alinement with each
other 1n pairs, each pair of e¢ylinders crossing
the other obliquely at a common center, a pis-
ton 1n each cylinder, a shaft, oppositely-dis-
posed cranks thereon between the cylinders,
a yoked piston-rod connecting the oppositely-
disposed pistons, and transverse guides in said
yokes in which the cranks have bearing and
means for admitting the explosive mixture
successively into one of each pair of cylinders.

3. The combination in a gasolene-engine,

with a frame comprising two castings adapted
to be bolted together along a central line, of
two cylinders at the outer end of each casting
arranged obliquely with and one above the
other and In alinement with a corresponding

cylinder on the other castings, pistons in said

cylinders, a yoked piston-rod rigidly connect-
ing oppositely-disposed pistons and crossing
each otherat the center, transverse guides car-
ried centrally on each piston-rod, a shaft ex-
tending centrally through the engine, oppo-
sitely - disposed cranks thereon and having
shiding engagement in said guides and valves
arranged to admit a charge into correspond-
ing cylinders at each end of the engine there-
by preventing said cranks being simultane-
ously at a dead-center.

4. The combination with obliquely - ar-
ranged pairs of oppositely-disposed eylinders,
of a piston in each cylinder, a yoked piston-
rod connecting each pair, a bearing - block
adapted to reciprocate transversely of each
yoke, a transverse shaft, ecranks thereon en-
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oagine in said blocks and slidable transversely | dially with respect to the shatt, and obliquely

ot the vokes therewith.
sitely - disposed pairs of cylinders arranged
oblicuely with respect to each other and one
above the other, of pistons therein, piston-
rods connecting corresponding pistons, trans-
verse ouides on each piston-rod, a slidable
yearine-box in each set of guides, a shaft ex-
tending between the cylinders, a crank en-
vagine in each bearing-box and means pro-
viding opposite impulses 1n one of the cylin-
ders of each pair simultaneously and succes-
sively.

6. Inanengine the combination with a cen-
tral shatt provided with a plurality ot cylin-
ders arranged In the same vertical plane ra-

5. In an engine the combination with oppo- -

with respect to each other, oppositely - dis-
posed pistons in said cylinders, rigid piston- 2o
rods connecting the same, cranks on said shaft
engaging the piston-rods, said piston-rods at

-the center being disposed laterally to permit

the same to cross each other and valves oper-
ated from the shatft and acting to control the 25
inlet of the operating-fluid.

In testimony whereof we have hereunto set
our hands in the presence ot two subscribing

wltnesses.

RAWSON II. LAYTON.
JOHN LK. PFEFFER.

Witnesses:
C. W. HiwLws,
ALrreD C. ODELL.
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