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- The preferred embodiment of the inven-
tion 1s 1llustrated in the accompanying
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-- Spéciﬁcafion of Lettéj&s]:Pa;terit._

Application filed March 20, 1908. Serial No. 492,289,

To all whom, it may concern:

Be it known that I, Grorer W. Sy, a
citizen of the United States, residing at
Henry, in the county of Ray and State of
Missouri, have invented a new and useful

Explosive-Engine, of which the following is

- a specification.

This invention relates to explosive en-

gines of the reciprocatory piston type, and
~one of the primary objects is to provide an
engine, which is exceedingly light in weight
in_proportion to the amount of power de-
veloped, said engine moreover being so con-
practically elimi- |

structed that vibration is
nated.

A further and important object is 'to."pro-?

vide an engine which is very compact, sim-

being applied in opposite directions to the
engine shait so that wear upon the parts is

drawings, wherein :— .
Figure 1 is a top plan view of the engine.

Hig. 2 is an elevation of one side thereof.
F1g. 3 is an elevation of the opposite side.
Fig. 4 is a horizontal sectional view. Fig. 5
1S a vertical longitudinal sectional view. |

Iig. 6 is a transverse sectional view. Fig. 7

s a_detail sectional view through the valve

mechanism. -

Similar reference numerals designate cor-
parts m all the figures of the

responding
drawings.
In the embodiment

ployed, the sets being located side by side,
and the cylinders of each set being arranged

in alinement with their inner ends spaced

apart. The oppositely disposed cylinders
are connected by webs 9 and these cylinders
with their webs are preferably casf in one
plece. The bores 10 of the cylinders open
through both ends thereof, and the bores of
the cylinders of each set are arranged in ex-
act alinement. The advantage therefore for
casting the body of the engine in one piece
will be evident, for it will be clear that the
cylinders of each set can be bored in one

operation so that the absolute alinement of |

sald cylinders is insured. The cylinders are
provided with suitable water jackets 11, and

a supply pipe 12,:has branch connections 13.
with the lower sides of sald jackets. A dis- |

bored.  Journaled in the

al .ﬂlustrated,.sets of op;
positely disposed spaced cylinders 8 are em-

-

| charge pipe 14 in like méﬁnef, h'als sultable
connections 15 with the upper sides of the

water jackets so that a constant flow of the

cooling medium can be secured around all

of the cylinders. These water jackets fur-
thermore have spaced wupper and Ilower
ports 16 at their outer ends, and cylinder

~ Patented Mar. 8, 1910,

60

heads 17, which close the outer ends of the

‘bores 10, and are suitably. bolted thereto as
shown at 18, are provided with water cham-
{ bers 19, these chambers being provided with
Cupper and lower
‘with the ports 16 g

ports ‘20, which register

L

1s secured through the cylinder heads.
Operating in the bores 10 of the cylinders

are connected by spaced piston rods 23 that

bridge the space between the inner ends of
| the cylinders. Projecting from one end of

the engine body is a frame comprising side

arms 24 connected by a cross bar 25. In the

present embodiment, this frame is shown as

secured by bolts 26.to the opposite sides of

the engine body, but it will be evident that

1t may be made integral therewith. When

65

o that the flow of water -
70

are suitable pistons 21 having packing rings

_ | 22, and the pistons of each set of cylinders
ple in construction, with all the parts read-.
ily accessible, the power produced. thereby |

75

80

so constructed, the cross bar 25 is detachable

in order that the cylinders may be Pproperly
side arms 24 of

the frame, and consequently transversely of

arms 24 with oppositely disposed cranks 262,

‘Pitmen, in the form of yolkes, connect these
cranks with the piston rods 23. " In the present

85

the cylinders, at one end of the sets thereof,
‘1s an engine shaft 25* provided between the

90

embodiment each yoke consists of a substan-

tially U-shaped member 28, the cross bar 29
of which has a boxing 30 secured thereto

by clips 31 or other suitable fasteners, these

boxings engaging the cranks 926°  Each

 yoke, In the present instance, is shown as -
constructed of a single bar bent centrally on.

itself to form a U-shaped structure, the side
members of which are disposed both above

‘and below one of the cylinders and are con-
‘nected by a cross head 29 which extends
across the closed end of the same cylinder,

The side members of the yoke are spaced

“from the cylinder a -'suitablé distance to per-
~mit the yoke to tilt or oscillate in its own
‘plane without striking the eylinder. An os-

35

100

105

cillatory cross head 82 extending between

the piston rods 23 and pivoted between its
ends thereto, as shown at 83, is secured at
its ends to the terminals of the yoke 28,
For this purpose, the said ends of the Cross -

110
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head 32 have enlargements 322, through | the third class, each bemng tulerumed at one

which the terminals of the yoke 28 pass,
being fastened in place by suitable keys or
other devices 332 It will thus be seen that.
the pitman connection between each set of
the pistons and the crank shaft 1s 1 the
form of a rectangular frame that has one
end centrally pivotally connected with the
piston rod and the other end centrally pivot-
ally connected with the crank shait, the
plane of the frame being disposed at right
angles to the crank shaft. As a result, it
will be observed that each of the pitmen

yokes surrounds one of the cylinders and

operates in a plane at right angles to the
axis of the crank shaft. Valve chambers 84
are located on the outer sides of the cyln-
ders, and are preferably water jacketed, as
shown at 85. These chambers have ports
36 communicating with the outer ends of
the cylinder bores. As shown, more par-
ticularly in Fig. 7, each chamber 84 has a
lower exhaust port 37 controlled by an 1n-
wardly opening exhaust valve 38 that has a

stem 89 projecting from the casing or cham-

ber, with a spring 40 operating thereon to
normally hold the valve closed. The charges
are supplied from any suitable source
through a pipe 41 having branches 42 suit-
ably coupled as shown at 43 to the upper
open ends of the chambers 34. While the
couplings may be of any desired character,
in the present embodiment, the ends of the
branches 42 constitute closures for the up-
per ends of the chambers 34, and are held
therein by coupling yokes 44. Suitable in-
wardly opening valves 45 control the supply
of charges to the chambers. Any suitable
ignition mechanisin may be employed. Ifor
instance, jump spark plugs 46 are shown,
which are mounted in the chambers 34, but
these plugs may be substituted forany other
desirable devices, and they may be placed n
any suitable positions.

Means for operating the exhaust valves
38 is preferably constructed as follows. A
shaft 47 is journaled in the side arms of the
frame, and is suitably geared to the engine
shaft so that its rate of speed will be one-
half of said engine shaft. In the present

“embodiment, sprocket wheels 48 and 49 are

mounted on the shafts, and are connected by
a sprocket chain 50, passed around them.

This shaft 47 1s provided with four cams 51,
"F

disposed at angles of ninety degrees with re-

spect to each other. The side arms of the

frame furthermore carry outstanding studs

59, constituting fulerums on each of which
two levers, 53 and 54, operate. The levers
53 are levers of the first class, each one hav-
ing an end operated against by one of the
cams 51, while an adjusting screw 59,
threaded through its other end, operates

against the valve stem 39 of one of the ex-

haust valves. The other levers are levers of

tmuch friction as possible.

end on the stud 52, and having its other end
provided with an adjustable screw 56 that
also operates on one of the valve stems 39.
Each of the levers 54 furthermore has an
upstanding arm 57 that codperates with one
of the cams 51. As shown, rollers 5§ are
preferably journaled on the levers, and are
engaged by the cams in order to eliminate as
Any suitable
power transmitting device may be assoclated
with the shaft 252 Thus m the present em-
bodiment, a sprocket wheel 59 is illustrated,
and a fly wheel 60 1s preferably mounted on
the shaft. This fly wheel, however, can be
comparatively small and hght.

The operation of the engine 1s as follows:

Assuming, for instance, in Ifig. 4, that a

70

80

charge has been compressed in the upper --

rioht hand cylinder, said charge is exploded,
thereby driving the two pistons 1 opposite
directions, and compressing the charge m

the upper left hand cylinder, which 1s next
During the return movemeut, a -

exploded. f
charge will be compressed in the lower 1mght
hand cylinder, which will be the next charge
exploded, and as the lower set of pistons are
moved to the left under these explosions, the
fourth charge in the lower left hand c¢yhn-
der will be compressed and exploded. 1In-
asmuch as the cranks 26 are disposed di-
rectly opposite, it will be evident that the

sets of pistons will operate 1n opposite di-

rections. With this construction, not only
15 a high degree of power developed 1 pro-
portion to the weight of the engine, hut vi-
bration is almost entirely climinated. [For
example, an engine constructed n accord-
ance with the present invention has been run
at a rate of 2,000 revolutions per minuie,
when placed on two inverted boxes, neither
the engine nor the boxes being bolted or held
in any manner. The lack of vibration 1s
due partially to the opposite explosions
which occur in quick succession and par-
tially to the fact that all parts are exactly
counterbalanced, one yoke and its set of pis-
tons counterbalancing the other yoke and its
set. Turthermore 1in this construction,
while one of the pistons is bemg driven by
the explosion, the charge for the next explo-
sion is being compressed, thus producing a
cushioning effect which avoilds shocks or
jars, and lengthening the life of the engine.
It will also be observed that the structure 1s
very compact, while all the parts are accessi-
ble,and are simple. Furthermore, inasmuch
as power is imparted to the elements on both
the forward and backward stroke, the wear
is equal on both sides of the bearings. In
this structure moreover, the engine can be
placed horizontal, which 1is advauntageous
for many purposes.

From the foregoing, it is thought that the

construction, operation and many advan-
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tages of the herein described invention will

be apparent to those skilled in the art, with-

out further description, and it will be un-
derstood that various changes in the size,
shape, proportion, and minor details of con-
struction, may be resorted to without de-

parting from the spirit or sacrificing any of
the advantages of the invention. '

Having thus fully described my invention,
what I claim as new, and desire to secure by

Letters Patent, 15:—

1. In an engine, the combination of a cyl-

inder, a piston therein, a piston rod, an os-

cillatory member extending transversely to
the piston rod and cylinder and pivotally

connected at its center to the piston rod, the

ends of the member being movable back and

forth in an arc of a circle concentric with

the point of pivotal connection between the
member and piston rod, a yoke composed ot
members disposed exterior to the cylinder

and adapted to tilt with respect thereto, the

voke members being connected with the ends

of the said oscillatory member, & crank shaft,
and a single pivetal connection between the

cranl shaft and yoke.
9. In an engine of the character set forth,

the combination with a cylinder having a
closed end and an open end, of a recipro-
catory piston operating therein, spaced pis-

ton rods connected to the piston and project-

‘ing from the open end of the cylinder, a
pivot connecting the piston rods between

their ends, an engine shaft lccated trans-

versely of and adjacent to the closed end of

the cylinder, a member mounted on the pivot

‘between the piston rods and extending trans-

versely to the latter, a pitman connected
with both ends of the member, and a crank
connection between the pitman and the en-
oine shaft. ' ' T

3. In an engine of the character set forth,
the combination with oppositely disposed

apart, of reciprocatory pistons operating in

the cylinders, spaced piston rods connecting |

k.

cylinders having their inner ends spaced !

the pistons, a drive shaft located contiguous

to the outer end of one of the cylinders, a

pivot bridging the space between the rods

and connected to the same between their

ends, and a substantially rectangular struc-

the pivot and disposed between the piston
rods and having at its opposite end a crank
connection with the shatt. -

4, In an engine of the character set forth,
the combination with oppositely disposed

cylinders having their inner ends spaced

apart, of pistons operating in the cylinders,
a piston rod connection between the pistons, a
crank shaft located at the outer end of one
of the cylinders, an oscillatory cross head

‘pivoted to the piston rod connection and ex-

tending oppositely therefrom, a substan-
tially U-shaped yoke surrounding one of the
cylinders and disposed longitudinally there-

‘of in a vertical plane, said yolke belng rigidly
secured to the cross head and having 1ts
outer end arranged transversely of the shaft,

and a boxing carried by said outer end of
the yoke and engaged with the crank shaft.
5. In an engine, the combination of a cyl-

inder, a piston therein, a rod connected with

the piston, a member extending transversely
to the rod and piston and pivotally connect-

ed at its middle to the said rod and extend-

ing outwardly beyond the cylinder, a U-

50

ture having one end centrally mounted on

55

60
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shaped yvoke extending longitudinally of the

cylinder and straddling the same and con-
nected with the member to tilt in the plane

of the latter, a crank shaft disposed trans-

“versely to the said member and to the plane
in which the yoke tilts, and a single pivotal

connection between the yoke and crank
shaft. S
In testimony, that I claim the foregoing

‘as my own I have hereto aflized my signa-

ture 1 the presence of two witnesses.

GEORGE WILLIAM SMITH.

~ Witnesses: B
' Wniam H. Nrpsox,
- Winsow &, KINseEY.
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