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prises a stationary cylinder, a piston re 
ciprocating therein, a stationary piston in 
serted within the cylinder and over , which the reciprocating piston reciprocates. This 
basic mechanism, with suitable valves, inlets 
and outlets, may be used as an internal com 
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I have entitled my invention as a double 
piston two cycle engine, as this is my pres 
ent preferred use of the features of my in 
vention. , The invention in its broad features com 

bustion engine of the two cycle and the four 

15 

cycle type. 

structure may be used as a gas compressor 

is designed to overcome some of the disad 
vantages of the present type in which the . 20 

of the single or two stage type. 
My invention of the two cycle engine type 

fuel gas is compressed in the crank cham ber before entering the explosion cylinder. 
I also am enabled to provide a forced feed 

25 
of lubrication for the pistons and connect 
ing rods instead of having to mix lubricat ing oil with the power fuel such as gasoline. 
The broad features of my two cycle in 

ternal combustion engine comprise a sta 
30 
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tionary outer cylinder, a piston reciprocat 
ing therein, a stationary piston mounted-in 
side of the cylinder and over which the reciprocating piston slides. A connecting 
rod is secured by a wrist pin to the recip 
rocating piston and operates a crankshaft 

- in the usual manner. In the Specific opera 
tion of this engine, on the upstroke of the 
reciprocating piston, gas is sucked into the 
inner chamber between the stationary and 
the reciprocating piston. On the down 
ward movement of the reciprocating piston 
the gas is forced out of this inner chamber 
and into the outer chamber between the 

compressed in the inner chamber and forced 
into the outer chamber. On the compres 

of the ordinary two cycle exhaust port. . . . 

cylinder and the reciprocating piston. On 
the second upstroke the gas in the outer: 
chamber is compressed and fresh gas is 
drawn into the inner chamber. At the top 
position the explosion is caused by the usual 
spark plug " ??? 
the reciprocating piston. Near the end of 
the downstroke the exploded fuel is lead out 
Thus on the explosion stroke the gas i 

.It may be used as a single.or ? 
double expansion steam engine. By apply ing power to operate the moving piston the accompanying drawings, in which 

. Fig. 
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giving the explosion stroke to 
16 is mounted in these bushings. The usual 

ision stroke in the outer chamber fresh gas 55 
is drawn into the inner chamber. I thereby 
obtain a two cycle engine in which the fresh 
fuel is drawn and compressed within the body of the reciprocating piston. . . . . 
An important function of this operation 60 is the cooling of the reciprocating piston by 

the fresh fuel gas being drawn into the in 
ner chamber inside of the reciprocating pis 
ton. I may provide, if necessary, means for 

65. . . circulating water passages in the stationary 
cylinder. ; : . . : . ·: ." : Myinvention will be more clearly under 
stood from the following specification and - 

Figure 1 is a transverse section through 
the engine with the reciprocating piston in 
its upper position. . . . . . . 

Fig. 2 is a section of Fig.1 on the line 
2-2 looking up as indicated by the arrows, showing the base of the stationary cylinder. 

Fig. 3 is a section of Fig.2 on the line 

the wrist pin details. 
3-3 in the direction of the arrows showing 

Fig.4. iš a diagrammatic view of the en 
gine with the reciprocating piston in 
lowermost position. . . . . . . . . Refering to Fig.1, a cylinder A is mount. 
ed on a crank case B. A reciprocating pis 
ton Coperates on the inside of the cylinder 
A and on the outside of the stationary pis- 85 

, which latter is rigidly attached to ton 
the crank case or cylinder at its lower end. 
The cylinder A is of the usual two cycle 

type with an outer wall 1, flange 2, water. 
90 : jacket 8, spark plug 4, inlet port 5 and the 

outlet port 6. The duct 7 to convey the fuel 
to the intake port is different from the usual 
construction. . . . . . . . . . . . . . . The reciprocating piston Cso far as the 
supper portion 10 is concerned is similar to 95 the present two cycle pistons, having a baffle . 
11 on the piston head 12 to deflect the incom ing gas. I preferably extend the cylinder 
walls on each side forming skirts 13 in 

100 
fastening of which is shown in Fig. 2. The 
which the Wrist pin is secured, the detailed 
bushings 14 are fastened on the inside of the 
skirts by means of screws 15. The wrist pin 
piston rings 17 maintain the compression in 
what I term the outer chamber between the cylinder and the piston head 12. 

in its 80 

The stationary piston, I believe, is of an 
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1,630,841 
ciprocating piston and crank would be sub 
ject over the ordinary construction, there 
by increasing the efficiency of the engine. 
The same basic design of a cylinder, a pis 

ton reciprocating therein, and a stationary 
piston over which the reciprocating piston 
reciprocates could be used as a steam engine 
of the double expansion type. Through any 
suitable and well known valve mechanism 
live steam would be lead through the sta 
tionary cylinder into the inner chamber. 
The exhaust from this inner chamber would 
be lead through suitable ports to an intake 
into the outer chamber. By suitably pro 

5 portioning the area of the pistons and the 
volume of the stroke, the steam could be ex 
panded in succession, the proper amount in - tially open from their lower edge, the sta each of the chambers. It might be necessary 
to form an inner false wall on the recipro 
cating piston in order to decrease the area. 
of the stationary piston and hence the vol 
ume of the inner chamber compared with 
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the outer chamber. It will thus be seen that 
in such a double expansion steam engine the 

5 reciprocating piston and crankshaft would 
act under the impulse of double expansion 
steam. As well known in the steam engine 
art, the valves could be operated to cause 
both the inner and the outer chambers to 
act as high pressure expansion chambers. 
The same basic construction of the recip ' rocating piston and stationary piston may 

be adapted to an air and gas compressor of 
the single or two stage type. In this case 
the crank shaft would be rotated by some 
prime mover and the outer chamber would 
form the first stage of the compression. By 
suitable valves and ports the air or other. 
gas would be drawn into the outer chamber 
and exhausted therefrom into the inner 
chamber and exhausted therefrom as a 
highly compressed gas. . : . . . . . 
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claimed. 

These merely indicate some modifications 
of the construction and use of my basic in 
vention. It may be desirable to mount the 
inner piston in a flexible manner instead of 
rigidly as shown. This could be done by 
passing the suction and compressed gases 
through swiveled sleeves. Such construction 
would allow slight lateral movement of the 
stationary piston in reference to the recip 
rocating piston. It might also be desirable 
to operate the valves in the head of the in 
ner piston by cams in the same manner as 
poppet valves in four cycle engines. 
Warious changes may be made without de 

parting from the spirit of the invention as 
I claim: .. ~ _. _ 
1. An engine having a crank case, a cylin 

der supported thereon, a stationary piston 
having a closed head and side walls partially 
open from their lower edge, the stationary 
piston being supported on the lower edge of 

65 the side walls inside the cylinder, a sliding 

the stationary piston, a wrist pin between 

the sliding piston into the openings in the 

piston being supported on the lower edge of 

of the stationary piston, a wrist pin between 

a cylinder having valveless inlet and outlet 

with inlet and outlet valves over which the 

the outer chamber. 

piston having bearing surfaces on the cylin 
del and the stationary piston, oppositely po 
sitioned skirts depending from the sliding 
piston into the openings in the side walls of 

70 
the skirts, a c'ank in the crank ?ase, a con 
necting rod between the crank and the wrist . . . 
pin, inlet and outlet valves in the head of . 
the stationary cylinder, ducts leading 
through the side wallportions of the sta 
tionary cylinder to said valves and inlet and 
outlet. ports in the cylinder positioned to . . . 
feed, and to discharge gas between the mov 
ing piston and the cylinder. . . . . . . . . . . . . . 

2. An engine having a crank case, a cyl- 80 
inder supported thereon, a stationary piston 
having a ciosed head and side walls par 
tionary piston being supported on the lower 
edge of the side walls inside the cylinder, 85 . 
a sliding piston having bearing surfaces on 
the cylinder and the stationary piston, op- ?? 
positely positioned skirts depending from . . . . 
side walls of the stationary piston, a wrist 90 
pin between the skirts, a crank in the crank 
case, a connecting rod between the crank 
and the wrist pin, and a water jacket in the 
side wall portions of the stationary piston. 

3. An engine having a crank case, acyl- 95 
inder supported thereon, a stationary piston having closed head and side walls aftially 
open from their lower edge, the stationary 
the side walls inside the cylinder, a sliding 100 : ' 
piston having bearing surfaces on the cylin 
der and the stationary piston, oppositely po 
sitioned skirts depending from the sliding ' 
piston into the openings in the side walls 

. 105 . . 
the skirts, a crank in the crank case, a con-, necting rod between the crank and the wrist 
pin, ductsleading through the Sidewall por 
tions of the stationary piston, valves in the 
head of the stationary piston connected to 110 
said ducts, a water jacket in the side wall. 
portions of the stationary piston and inlet 
and exhaust ports in the cylinder for the 
moving piston. . . 

4. An engine comprising in combination. 115 . 
ports, a reciprocating piston having a closed 
piston head forming therewith an outer 
chamber, a stationary piston having ahead 
reciprocating piston reciprocates and form 
ing therewith an inner chamber, a connect 
ing rod attached to the reciprocating piston, 
a crankshaft connected to the connecting 
rod, a duct to convey gaseous fuel to the 125 
inner chamber through the inlet valve, a duct 
from the outlet valve to the inlet port of the 
cylinder and means to explode the gas in 

5. An engine as claimed in claim 4, in 130 
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which the ducts to the inlet and outlet valves 
are formed in the body structure of the sta 
tionary piston and an additional duct is 
formed in the cylinder leading to the inlet port of said cylinder. . . . . . . . . . 

6. An engine having a cylinder, a piston 
reciprocating therein, a stationary piston 
having a head with valves therein, over 
which the reciprocating piston reciprocates, 
a water jacket in the stationary piston and 
means to circulate water therethrough. . . 

| 7. An engine comprising in combination 
Is a crank case, a cylinder extending upwardly 

from the crank case, a stationary piston hav 
ing side walls fixedly attached to the crank 
case, inside the cylinder, a reciprocating pis 

20 

ton having a bearing surface in the cylinder 
... and on the outside periphery of the station 
ary cylinder, said reciprocating piston form- . . . 
ing with the cylinder an outer. ?hamber and . . . 

1,630,841 
with the stationary piston an inner chamber, 
means to conduct a gas through the side 
walls of the stationary cylinder to and from 
the inner chamber, means to conduct, gas 
from the inner chamber through the struc 
inlet and exhaust ports in the cylinder for 

25 
ture of the cylinder to the outer chamber, 
the Outer chamber, inwhich the Opposite por 
tions of the side walls are left open and the reciprocating piston has oppositely posi 30 
tioned depending skirts, a wrist pin connects. 
ing said skirts and a connecting rod connect 
ed to said wrist, pin, the inner piston having 
spring controlled inlet and outlet valves in 
the head of the said piston, and ducts lead- 35 
ing to and from said valves. . . . . . - - În testimony whereof I have signed my 
name to this specification. 
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