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To all whom, it may concern; 
Beit known that I, MATTHEw J. RAMESH, 

a citizen of the United States, residing at 
Kewaunee, in the county of Kewaunee, State 

5 of Wisconsin, have invented certain new and 
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useful Improvements in Explosive-Engines; 
and I do hereby declare the following to be 
a full, clear, and exact description of the in 
vention, such as will enable others skilled in 
the art to which it appertains to make and 
use the same. 
This invention relates to certain novel and 

useful improvements in combustion engines 
and has particular application to an engine 
employing twin cylinders each of which is 
provided with two pistons moving in oppo 
site directions in the cylinder. 
In the present instance it is my purpose to 

provide an engine of the character referred 
to which is designed to utilize the shock or 
force of the explosion of the gases in the 
cylinder for the purpose of driving a sec 
ondary piston in said cylinder which piston 

substituted for the ordinary cylinder 
ead. 
Furthermore, it is my purpose to provide 

a cylinder in which the primary and sec 
ondary pistons travel, that portion of the 
cylinder within which the secondary piston 
works being of relatively greater dimensions 
than the portion of the cylinder in which 
the primary piston moves. In my engine 
the effect of the explosion is divided into two 
equal parts by decreasing the length of the 
stroke of the secondary piston according to 
its increase in area in cross section, and the 
reciprocating parts are balanced by increas 
ing the weight of the secondary reciprocat 
ing parts in the same proportion as their 
stroke is decreased. By increasing the area. 
of the secondary piston of each cylinder, its 
stroke may be shortened. The ratio be 
tween the length of stroke of the upper 
and lower pistons.varies inversely as areas 
of their cross sections, or inversely as the 
square of their diameters. Thus if the 
square of the diameter of the upper piston 
is 18 and of the lower or primary piston is 
9, the stroke of the upper piston, that is the 
secondary piston, need be but one-half as 
long as the stroke of the lower piston, and 
the effect of the explosion will be divided 
and applied equally on each side of the 
crankshaft. If the stroke of the pri 
mary piston is four inches the stroke of the 

secondary piston is two inches, and there 
fore, each piston transmits an equal amount 
of power to the crank shaft. 

Furthermore, I propose to construct an 
engine which will embody the desired fea 
tures of simplicity, durability and economy, 
and in which a maximum efficiency is at 
tained with a minimum consumption of fuel. 

It is also my purpose to provide an en 
gine wherein all the moving parts are prop 
erly balanced so that the strain and stress 
thereon, due to the shock and jar of the ex 
plosion is reduced to a minimum. 
With the above recited objects and others 

of a similar nature in view, my invention 
consists in the construction, combination and 
arrangement of parts set forth in and falling 
within the scope of the appended claim. 

In the drawings: Figure 1 is a view in 
side elevation of a vertical explosive en 
gine embodying my invention. Fig. 2 is a 
vertical longitudinal sectional view through 
the same. Fig. 3 is a view in end elevation. 
Fig. 4 is a transverse vertical sectional view, 
taken on the line 4-4 of Fig. 1. Fig. 5 is 
a cross sectional view taken on the line 5-5 
of Fig. 1. Fig.6 is a top plan view show 
ing the connections of theside arms with 
the secondary pistons. 
In the present instance my invention is 

shown as employed in connection with an 
engine having twin cylinders and a primary 
and secondary piston movable in each cylin 
der, all of said pistons being driven from 
the crank shaft of the engine. 

Referring now to the drawings in detail, 
the numeral 1 designates the bed plate car 
rying the shaft bearings 2 for the crank. 
shaft 3, the latter being provided with the 
usual fly wheel 4. Each of the twin cylin 
ders is designated by the numeral 5 and each 
cylinder is provided with the usual water 
jack 6. Each cylinder is further divided 
into two sections, a lower section 7 within 
which works the primary piston and an up 
per section 8 in which the secondary piston 
moves. The secondary section 8 of the cyl 
inder is of relatively greater cross dimen 
sions than the primary section 7. The two 
sections of the cylinder may be cast in one 
piece to form a unitary structure, or may 
be made of separate sections bolted together 
at their meeting ends. Each cylinder is 
open at its upper and lower ends and the 
lower end of each cylinder communicates 
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with the usual housing or crank shaft cas 
ing 9. Each lower section of each cylinder 
has working therein a piston 10 connected 
by the pitman rod 11 with the intermediate 
portion of the crank shaft. Likewise within 
each secondary section 8 of each cylinder 
works a piston 12 which is of relatively 
greater cross dimensions than the piston 10. 
Each secondary piston is connected by means 
of the bearing 13 with the lateral portion 14 
of the side arm 15, the latter being in the 
nature of a pitman rod and is connected at 
16 to the crank shaft. An intermediate 
cross rod 17 connects the two pistons of the 
twin cylinders together. The secondary cyl 
inders 8 are provided with vertical con 
fronting slots 18 of sufficient dimension to 
accommodate the cross connecting rod 17 in 
its reciprocating movements, and likewise 
said cylinder sections 8 are provided with 
vertical slots 19 for the purpose of accom 
modating the lateral sections 14 of the side 
arms 15 in the reciprocation of the latter. 
From the above descriptions, taken in 

connection with the drawings, it will be 
seen that the pistons in each cylinder are de 
signed to move in opposite directions rela 
tively to each other. Intermediate each 
cylinder is a port 20 which communicates 
with the interior of a valve chest or casing 
21. This casing has a gas inlet port 22 and a 
gas outlet port 23. A valve 24 of any Well 
known type tensioned by the spring 25 con 
trols the inlet port, while a similar valve 26 
tensioned by the springs 27 controls the Out 
let port of the casing through which passes 
the products of combustion. The inlet valve 
is normally closed by its spring and is 
opened by the suction created by the piston 
on the piston stroke. The outlet valve 26 is 
opened through the medium of the cam 
mounted on the shaft 28. There is a cam 
for each outlet valve of the engine, each cam 
being indicated by the numeral 29. The cam 
shaft is connected with the crank shaft of 
the engine through a train of gearing.in 
cluding the gear wheel 30 on the crankshaft, 
a gear wheel 31 on the short shaft 32 jour 
naled in the housing, a gear wheel 83 on the 
shaft 32, a second gear wheel 34 on the cam 
shaft and a gear 35 connecting the gear 
wheels 33 and 34. The cam shaft is so 
geared that it makes one revolution to every 
two revolutions of the crank shaft. 
While I have herein shown and described 

one arrangement for 'controlling the intake 
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of the explosive charge and the exhausts of 
the products of combustion from the engine, 
I wish it to be understood that I do not limit 
myself to this particular construction, as 
any suitable arrangement for the purpose 
may be employed without affecting my in 
vention which is directed particularly to the 
construction of the engine cylinders having 
sections of relatively different cross diame 
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ters, and pistons also having relatively dif 
ferent cross diameters moving in their re 
spective cylinders. 
From the above description taken in con 

nection with the accompanying drawings 
the construction, and operation of my engine 
will be readily apparent. The charge in 
each cylinder may be fired by any suitable 
means when the pistons are in the proper 
position and the explosion serves to force the 
pistons in opposite directions to partially 
turn the crankshaft. The movements of the 
parts are so timed that when the pistons of 
each cylinder reach the end of their outer 
stroke the exhaust valve is opened for the 
passage outward of the products of combus 
tion. The discharge of the products of com 
bustion continues until the pistons again 
reach the innermost end of their strokes. 
The valve 26 controlling the outlet is closed 
and as the pistons move from the center of 
the cylinder they create a vacuum which 
opens the intake valve against the action of 
its spring so that the gases pass through the 
port 24 into the cylinder. This inflow of 
gas continues incident to the outward move 
ment of the pistons and at the limit of such 
movement the intake valve is closed by the 
pressure of its spring and on following in 
ward stroke of the pistons the gas in the cyl 
inder is compressed until the pistons reach 
the inner ends of their strokes when the ex 
plosion takes place and the operation before 
described is repeated. n 
By my improved construction the upper 

or secondary pistons with their side arms 
and other moving parts may be made heav 
ier than the primary or lower pistons with 
their connecting rods and other moving 
parts, and yet the oppositely reciprocating 
parts will be balanced. That is to say, the 
ratio between the weight of the oppositely 
reciprocating parts varies inversely as the 
length of their stroke. In this case the 
stroke of the secondary pistons is just one 
half of that of the primary pistons; there 
fore, the weight of the secondary pistons 
with their moving parts must be made just 
twice the weight of the primary pistons with 
their connecting rods. These oppositely re 
ciprocating parts just balance, because the 
lighter reciprocating parts are connected to 
the cranks having a four inch stroke and the 
heavier reciprocating parts which are twice 
the weight of the lighter reciprocating parts 
are connected to the cranks representing a 
two inch stroke. Thus if the primary recip 
rocating parts weigh twenty pounds, the 
secondary reciprocating parts will have to 
weigh twice as much or forty pounds be 
cause the lighter reciprocating parts are con 
nected to a crank twice as long as the crank 
to which the heavier reciprocating parts are 
connected, these reciprocating parts being 
supposed to be balanced. The stroke of the 
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secondary pistons being shorter than that 
of the primary or lower pistons, the strain 
on the side arms caused by high speed will 
be greatly reduced as the rate of travel 
will be less than if both primary and second 
ary cylinders were of the same diameter. 

It will be seen that I have provided an en 
gine wherein the oppositely reciprocating 
parts will be balanced, and which engine is 
capable of attaining the relatively high 
speed without the strain and stretch on the 
parts which is usually incident to the ordi 
nary engine of this character. 
What is claimed is: 
In an engine, the combination of twin 

cylinders, each open at both ends, each cylin 
der comprising two sections of relatively 
different diameters, the larger sections of 
the cylinders having parallel guide slots 
formed in the walls thereof, a short stroke 
secondary piston moving in the larger sec 
tion of each cylinder, a long stroke primary 
piston moving in the smaller section of each 

3. 

cylinder, a cross rod connecting the second 
ary pistons of the engine, said rod moving 
in the parallel guide slots in the cylinders, 
a crank shaft, piston rods connecting the 
primary pistons with the crank shaft, pis 
ton arms each connected at one end with the 
crank shaft, the opposite end of each piston 
arm being bent laterally and connected to the adjacent secondary piston, the lateral 
portions of the arms moving in the slotted 
guideways in the enlarged sections of the 
cylinders, said cylinders being each provided 
with a port at an intermediate section, a 
valve control passage way for conducting 
gas to the port, and a valve control passage 
way for conducting exploded gas from the 
port. 

In testimony whereof, I affix my signa 
ture, in the presence of two witnesses. 

MATTHEW J. RAMESH. 
Witnesses: 

CARL W. ANDRE, 
JosEPHI RAMESH. 
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