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This invention relates to an internal combus 
tion engine, and particularly to one of the two 
cycle Diesel type. 
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opposed pistons therein. 

One of the objects of my invention is to pro 
Vide an operating connection between the crank 
pins and pist.OnS arranged so that all side thrus 
on the pistons is eliminated, thus avoiding the 
wearing of the cylinders out of round as fre 
quently occurs. 
Due to this feature of construction, I am able 

to use light aluminum cylinders, with wear re 
sisting liners cast therein for the pistons to con 
tact. In connection with these liners, it is a 
further object of my invention to so form the 
liners, and secure them in the cylinder, that the 
liners are kept light irrespective of the in 
evitable differences in cylinder temperature at 
different points in the length of the cylinders. . 
A further object is to provide a piston con 

necting structure arranged so that it may be 
used with single piston engines, as well as with 
Opposed pistons, and with opposed or tandem 
cylinder arrangements having either a single or 

A further object of the invention is to produce 
a simple and inexpensive device and yet one 
which will be exceedingly effective for the pur 
pose for which it is designed. 
These objects I accomplish by means of such 

structure and relative arrangement of parts as 
will fully appear by a perusal of the following 
Specification and claims. 

In the drawings similar characters of reference 
indicate corresponding parts in the several 
WieWS: 

Figure 1 is a sectional elevation of a single 
cylinder engine having opposed pistons therein, 
the pistons being in adjacent or firing position. 

Figure 2 is a transverse section on line 2-2 
of Fig. 1, but showing the pistons as in the ex 
haust and air intake position. 

Figure 3 is a fragmentary enlarged longitudi 
nal section of a cylinder liner. 

Figure 4 is a sectional elevation of a 
Of . Opposed cylinder engine, 

double 

Referring now more particularly to the char 
acters of reference on the drawings, and par 
ticularly at present to Figs. 1 to 3, the engine 
comprises a crank case I having a crank shaft 
2 provided with axially alined side cranks 3 
and an intermediate central crank 4 diametrally 
opposed to cranks 3, the latter being relatively 
short în axial extent, but the throw of all the 
cranks being the same. 

Extending from the crank case radially of the 

Crank shaft is the main cylinder 5, integral at 
its outer end with a larger Supercharger cylinder 
6, about half as long as cylinder 5. A short pis 
ton is slidable in cylinder 6, which piston is 
rigid Or integral with a piston 8 slidable in the 
adjacent portion of cylinder 5. Another piston 
9 is slidable in cylinder 5 between piston 8 and 
the crank case. p 
The crank pins 3 turn in blocks to slidable in 

rectangular yokes ?f arranged for movement in 
a direction axially of the cylinder and pistons, 
and guided for positive travel in said direction 

0) 

by wearing plates or liners 12 secured in the 
crank case at the sides and engaging the corre 
Sponding faces or ends of the yokes. 

Similarly the central crank 4 is turnable in a 
block 3 which is slidable in a yoke 4 disposed 
between yokes and also guided by the liners 2. 
The yoke 4 is operatively connected to the 

Outer piston by a pair of rods S. These ex 
tend from rigid connection with the yoke 4 ad 
jacent its ends in parallel relation to each other 
and to cylinder 5 on the outside of the same, but 
inwardly, of cylinder 6, to a rigid connection with 
the piston on opposite sides thereof. This con 
nection being made at the bottom or non-work 
ing end of cylinder 6, and being entirely clear 
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of power cylinder. 5 and piston 8, there is no . 
chance of gases leaking past the pistons if their 
rings are in good condition. In order that the 
cylinder 8 may be as short above cylinder 5 as 
possible, the piston is hollow from its under 
Side, outwardly of piston 8, so that it may over 
lap the top of cylinder 5 when piston 8 is in its 
lowermost or firing position, as shown in Fig. 1. 
The yokes are connected to piston 9 by side 

skirts 6 on the latter, the piston between the 
skirts being cut away so as to give clearance for 
yoke 4 and thus reduce the overall height of 
the engine as much as possible. 

It Will thus be seen that due to the use of the 
positively guided crank-actuated yokes, the pis 
tons are relieved of all side thrusts, and not only 
is wear greatly reduced, but the engine may be 
made very light without loss of strength. 

Ports open to atmosphere communicate 
with cylinder 6 just above the lowest position of 
piston , as shown in Fig. 1. A passage 8 leads 
from cylinder 6 at the top to cylinder 5 just 
below the topmost position of piston. 8, as shown 
in Fig. 2. Exhaust ports 9 lead from cylinder 5 
just above the lowermost position of piston 9. 
The Scylinder 5 is also provided with a fue in 
jection opening 20 positioned substantially mid 
way of the length of the cylinder, or so as to lie 
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2 
between the pistons when the latter are in their 
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closest or firing position as shown in Fig. 2. 
As will be clear from the above, the pistons 

are arranged in such relation to their respective 
Cranks that they travel in Opposite directions 
either toward or from each other. As the pis 
tons separate On a power stroke after an in 
jection of fuel, the supercharger piston T is com 
pressing air taken in at the beginning of said 
stroke through ports 7. As soon as the piston 8 
uncovers the adjacent end of passage 8, this 
compressed air rushes into cylinder 5 between 
pistons 8 and 9 (the fired charge being now ex 
hausted through ports f$) and such air is fur 
ther compressed as the pistons again approach 
each other on their compression stroke, until 
the fuel is injected through opening 20 at the 
proper moment. 
Due to the use of the guided yokes, I am able 

to use aluminum for the cylinders. It is there 
fore necessary to line the cylinder with a more 
wear resisting material. I therefore cast a liner 
2 of iron into the cylinder, which liner extends 
the full length of the cylinder. In order to lock 
the liner in place, it is formed on the Outside with 
annular beads 22 forming intermediate grooves 
23. In order to compensate for differences in ex 
pansion between the aluminum and iron due to 
differences in cylinder temperature at various 
points in its length, the sides of the grooves are 
cut on increasing angles in both directions from 
the hottest point, which in this case is at the 
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canter of length of the liner. This has the effect 
of maintaining the liner tight at all times. The 
groove and bead arrangement also provides for 
better radiation of heat from the liner than 
would otherwise be had. At each end, the liner is 
formed with an annular recess or groove 24 which 
has the effect of causing the liner to Wedge in 
place when cool, and prevents carbon and COm 
pressed air from possibly starting to work be 
tween the cylinder and liner. 
In the form of horizontal engine shown in Fig. . 

4, the general features of construction and op 
eration are the same as in the engine above de 
scribed... While there is still Only one set of crank 
yokes i fa and 4a, there are two axially allined 
and opposed cylinders 5a, connected to the One 
crank case fa. Each cylinder has a pair of the 
pistons 8a and 9a therein, the pistons 8a being 
connected to the one central yoke 4a by rods 
5a, while the pistons 9a are connected to the 
one pair of yokes a by the piston skirts f6a. 
With this arrangement, it will be seen that 

when the pistons in One cylinder are separated, 
or in exhausting position, those in the other Cyl 
inder are in adjacent or firing relationship and 
Wice WerSa. 

It will be understood that while I have here 
shown and described engines of the two cycle 
type, the various novel features may be incor 
porated in four cycle engines as well, as well as 
in other cylinder and piston machines. 
From the foregoing descriptign it will be read 

ily seen that I have produced such a device as 
substantially fulfills the objects c the invention 
as set forth herein. 

2,184,820 
While this specification sets forth in detail the 

present and preferred construction of the device, 
still in practice such deviations from such de 
tail may be resorted to as do not form a depara 
ture from the spirit of the invention, as defined 
by the appended claim.S. 

Having thus described my invention, what II 
claim as new and useful and desire to secure by 
Letters Patent is: 

1. In combination, a crank shaft having a pair 
of axially alined but separated Crank pins, a 
cylinder radial with the shaft, a piston slidable in 
the cylinder, blocks in which the crank pins are 
turnable, yokes in which the blocks are slidable, 
and skirts depending from the piston on oppo 
site sides thereof and rigidly secured on the ad 
jacent edges of the corresponding yokes. 

2. In an engine, a crank-shaft having a pair 
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of axially alined but separate crank pins and a 
central diametrally opposed crank pin, blocks in 
which all the pins are turnable, yokes in which 
the blocks are slidable, a crank-case in which the 
yokes are guided for rectilinear movement, an 
open ended cylinder projecting from the crank 
case radial with the crank shaft and a lined with 
the central crank pin and yoke, an enlarged cyl 
inder Outwardly and forming an extension of the 
first named cylinder, pistons in the cylinders 
Connected as a unit, another piston in the first 
named cylinder radially inward of the first 
named pistons and rigidly connected to the yokes 
of the first named crank pins, rods parallel to the 
axis of the cylinder connected to the central yoke 
on opposite sides of the crank shaft and first 
named cylinder, said rods extending radially out 
close to the side walls of said cylinder and being 
rigidly Secured. On the bottom of the piston of 
the enlarged cylinder and enclosures about the 
rods formed with the cylinders and extending 
from the crank-case to the bottom of said en 
larged cylinder. 

3. in an engine, a crank-shaft having a pair 
of axially a lined but separate crank pins and 
a central diametrally opposed crank pin, blocks 
in which all the pins are turnable, yokes in which 
the blocks are slidable, a crank-case in which the 
yokes are guided for rectilinear movement, an 
Open ended cylinder projecting from the crank 
case radial with the crank shaft and alined with 
the central crank pin and yoke, an enlarged cyl 
inder outwardly and forming an extension of 
the first named cylinder, pistons in the cylinders 
connected as a unit, another piston in the first 
named cylinder radially in Ward of the first named 
pistons and rigidly connected to the yokes of the 
first named crank pins, rods parallel to the axis 
of the cylinder connected to the central yoke 
om opposite sides of the Crank shaft and first 
named cylinder, Said rods extending radially out 
and being secured on the piston of the enlarged 
cylinder; the side wall of the radially innermost 
piston being cut away on opposite sides of the 
crank-shaft to receive the central yoke in rela 
tively close relation to the head of said piston 
When the crank pins are disposed in One dead 
center position. 
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