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To all whom 1t may concern:
~ Be it known that I, Freorrick W. Prex,
a citizen of the United States, residing at

Detroit, in the county of Wayne, State of

Michigan, have invented certain new and

 useful Improvements in Explosive-Engines;
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and I do declare the following to be a
full, clear, and exact description of the in-
vention, such as will enable others skilled 1n
the art to which it appertains to make and
use the same, reference being had to the ac-
companying drawings, and to the figures of
reference marked thereon, which form a
part of this specification.

This invention relates to new and useful
improvements in explosive engines, and con-
sists in the construction and arrangement of
parts hereinafter more fully set forth and
pointed out particularly in the claim.

The objects of the invention are to pro-
duce a four-cylinder engine wherein the
maximum of power may be attained with a
minimum of weight, and wherein provision
is made for balancing the parts so as to
oreatly reduce vibration; to construct the
engine so as to enable ready access to all ot
the interior parts thereof; to provide for
connecting the opposed pistons In pairs so as
to reduce the bearings to the minimum and
afford two free running pistons; to provide

for so locating the bearings of the crank

shaft as to prevent the springing thereof
when receiving the thrust from the pis-
tons and to provide for constructing the
cranks and pins in a double opposed cylinder
engine sufficiently heavy to properly carry
the strain Imparted thereto by the piston
thrust. ' |

The above objects are attained by the stric-
ture illustrated in the accompanying draw-
ings, in which— -

Figure 1 is a horizontal section through
the cylinders and pistons of an engine em-
bodying my invention, the crank shaft ap-
pearing in elevation. Fig. 2 is a longitudi-

nal section through one pair of cylinders,

the pistons in said cylinders being partly
broken away to show connection between
the crank shaft and one of the pistons and
the coupling rods joining the opposed pis-
tons in pairs. Fig. 3 is a transverse section
through one end of two of the cylinders, as
on line 3—3 of Fig. 2. Fig. 4 is a longitudi-
nal section through a pair of the pistons,
showing the manner in which they are con-
nected.  Fig. 5 is a transverse section

| through the inner end of the short piston as

on line 5—5 of Fig. 4. FKig. 6 1s a sumilar
section through the long piston as on line
6—©6 of Iig. 4. Tig. T is a transverse section
through the crank shaft and bearing as on
line 7—7 of Ifig. 1.

Referring to the characters of reference,
1, 2, 3 and 4 designate the cylinders which
are cast in pairs, and which at their base are
securely bolted to the crank case 5 which 1s
interposed between the inner ends of said
pairs of cylinders. Passing through the
crank case 1s the crank shaft 6 carrying the
opposed cranks 7 and 8, a central bearing
being provided for said shaft at 9 between
the cranks, and end bearings being provided
for said shaft in the ends of the crank case,
as at 10 and 11.

Within the cylinders 1 and 2 are the
pistons 12 and 13 respectively, piston 12
being connected to the crank 7 by the con-
necting rod 14, one end of which is jour-
naled upon the journal or pin 15 of said
crank, the other end being journaled upon
the piston pin 16. In like manner, piston
13 1is connected with crank 8 through the
connecting rod 17 journaled at one end upon
the pin 18 of said crank, and at the other
end upon the piston pin 19. By this ar-

rangement, it will be noted that only the

pistons 12 and 13 in the long cylinders 1 and
9 are connected directly to the cranks.
Within the short cylinders 8 and 4 are the
relatively short pistons 20 and 21 respec-
tively, each of which is coupled to its op-
posed piston in the opposite long cylinder
by the coupling rods 22, of which there are
four for each pair of pistons. Said rods
are threaded at one end for attachment to
the long pistons 12 and 13 into tapped aper-
tures in which they are screwed, as shown 1n
Fig. 6, and at the other ends are secured to
pistons 20 and 21 by means of the clamping
plates 28 which are made to clamp the ends
of said rods by passing the screw bolts 24
through said plates and into the walls of
said pistons, as clearly shown in Iig. 5,
thereby coupling the opposed pistons in pairs
and enabling each pair of pistens to be con-
nected to the crank shaft through the medi-
um of a single crank and a single connecting
rod. It will be noted that the crank shatt
passes between the coupling rods which are
spaced such distance apart as to enable the
full size of the crank shaft to be employed
within the crank case. It will also be ob-
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served that the pistons are connected by the

coupling rods after the crank shaft has been

placed 1n its bearings, obviating the neces-
sity of passing the shaft and cranks longi-

tudinally between said rods and enabling

cranks and crank pins to be employed of
greater transverse area than the crank shaft,
an arrangement which renders the crank
shait strong and rigid at the point of the
application of thrust from the connecting
rods, and obviates the liability of heating
the crank pins by increasing the bearing sur-
face thereof. -

The pistons 12 and 13 with which the
cranks are directly connected, are made long
so as to afford sufficient bearing in their re-
spective cylinders to obviate the liability of
cramping, while the pistons 20 and 21 be-
ing free running, are made short so as to
recduce the weight and minimize the friction.
By this arrangement of connecting the four
pistons in pairs and transmitting their im-
puises to the shaft through two connecting
rods and two cranks, two free running pis-
tons are aiforded, and at the same time the
use of two cranks, two connecting rods, two
crank pins, and two piston pins 1s obviated,
while two trunk pistons are replaced by
two light ones and one pair of cylinders 1s
renclered proportionately shorter, thus con-
siderably reducing the weight of both the
cylinders and pistons as compared with
other engines of the four cylinder type, at
the same time doing away with at least
four bearings and a corresponding amount
of friction.

Kach cylinder is provided with a suitable

exhaust valve 25 and with a suitable intake

valve 26. These valves are actuated through
the medium of the levers 27, to the ends of
which are pivoted the actuating rods 28,
whose Inner ends extend into the case and
carry the antifriction rollers 29 that are in
peripheral contact with a cam ring 80 on a
transverse shatt 381 journaled 1n the case
and carrying a gear wheel 32 driven from
a pinion 33 on the crank shaft. There are
employed as many of the rods 28 as are
necessary to properly actuate the valves of
the cylinders, all of which are operated by
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the shaft 31 in the manner illustrated in -

Fig. 2. The arrangement of the parts is
such that the explosions occur sequentially
in cylinders 1, 2, 3 and 4, whereby 1n a four-
cycle type of engine, two impulses are im-
parted to the crank shaft during each revo-
ution thereof.

1'o enable a crank shaft to be employed
of maximum transverse area, with a mini-
mum cylinder-bore, and at the same time
provide for coupling the pistons by the four
coupling rods, 1t may be necessary, in some
instances, to cut away the bearings of said
shaft to afford a free travel for said rods,
as shown at 35 1 Fig. 7, an arrangement
which is preferable to reducing the length
ot the shaft bearings.

Having thus fully set forth my invention,
what I claim as new and desire to secure by
Letters Patent, 1s:—

An explosive engine comprising two pairs
of opposed cylinders located side by side,

the cylinders of each pair being disposed in

axial alinement, a crank case between said
pairs of cylinders to which the cylinders of
each pair are detachably connected, a rela-
tively large crank shaft journaled in the
case having two opposed cranks, shaft bear-
ings In sald case extending to the faces of
said cranks and having flattened sides, pis-
tons 1n sald cylinders, four independently
removable rods detachably and adjustably
connecting in pairs the pistons in the axially
alined cylinders, said rods embracing the
flattened sides of the shaft bearings adja-
cent the faces of the cranks to keep them
within the area of the bore of the cylinders,
sald cranks being greater in width than the
horizontal spaces between the parallel pis-
ton rods to afford said cranks the required
transverse area, and a single connecting rod
connecting each pair of pistons to one of
sald cranks. | _

In testimony whereof, I sign this specifi-
catlon in the presence of two witnesses.

FREDERICK W. PECK.

Witnesses: _
O. B. BaeNzIGER,
1. G. Howrerr.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
Washington, D, C.”
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