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This invention relates to an internaLcombus 
tion engine. 
-As is well known, in the present day engine the 

compression is at its maximum when the crank_ 
shaft is, on center. Naturally the maximum ex 
plosive force occurs at a time when it does not 
have the greatest leverage over the crankshaft. 
It is an object of my invention to provide an en 
gine wherein the maximum explosive force oc 
curs when the crankshafts are in such positions 
that the explosive force will have a much greater 
and more favorable leverage on the crankshaits 
than in the known ‘conventional engine. 

It is well known that in the present two-cycle’ 
engine, it is impossible to force in a carburetted 
charge; that is, force the fuel and air in at the 
same time, unless the exhaust valve is open dur 
ing charging time. This being true makes it 
practically impossible to fully charge a two-cycle 
engine with a carburetted charge without over 
charging. In other words, if a 'sumcicnt carbu 
retted charge is forced in the engine to com 
pletely scavenge the exhaust, some‘of the car 
buretted charge is bound to pass out of the ex 
haust port before it is closed. In a four-cycle 
engine, this di?culty does not arise. Another 
object of the invention is to utilize the good fea 
tures of a four-cycle engine and two-cycle en 
gine as much as possible and eliminate the unde 
sirable features of both. My engine could be con 
sidered a cross between a four-cycle and a two 
cycle engine because it has a‘ cylinder, a crank 
shaft located at each end of the cylinder, two 
pistons reciprocating in the cylinder, one from 
one crankshaft and one from the other; crank 
shaft. ' The explosion takes place every second 
stroke of one piston and every fourth stroke of 
the other piston. Due to the fact that one piston 
makes two strokes to one of the other piston,’ a 
‘pressure is created in the cylinder by the faster 
moving piston at exhaust intervals to assist in 
forcing out the exhaust gases, and a vacuum will 
be created in the cylinder at intake intervals to 
assist in drawing in the charge. 

It is well known that solid injection of the fuel 
is used with two-cycle engines and injected on - 
the compression stroke at a time the exhaust 
valve is closed to prevent fuel from passing out 
of the exhaust valve. 
does not atomize the fuel well unless hot spots 
are used to assist the atomization and when heat 
ing devices for atomizing the fuel are located in‘ 
the combustion chamber. exposed to the charge 
on the compression stroke,. the charge is over-> 
heated, resultingv in a power loss. Hot spots in 

However, solid injection - 
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the combustion chamber also cause preignition, 
preventing the use of extremely high compres-_ 
sion. Another object_ls to produce an engine 
whereby the spark plug that, is used for ignition 
or hot spots used to assist atomization and pro 
duce ignition are isolated from the combustion 
chamber during the compression stroke until ig 
nition time to prevent overheating the charge on 
the compression stroke and preignition. 
In the drawings: 
Fig. 1 is a section through‘the engine showing 

the position of the parts after ‘the completion of 
the compression stroke and at the beginning of 
the ?ring stroke. 

Fig. 2 is a sectional view of the engine showing‘ 
the position of the parts at the end of the power 
stroke. 

Fig. 3 is a section through the engine showing 
theposition of the parts at the end of the exhaust 
stroke. - _ V 

v Fig. 4 is a section through the engine showing 
the position of the parts at the end of the intake 
stroke. ' > - 

Figs. 5, 6 and 7 are'detall sectional views of 
the engine showing modi?ed forms of means for 

, fueling the engine. 

'30 
1 conventional way. 

‘the crankshafts 3 and 2 respectively. 6 and ‘l are 
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Referring more particularly to the drawings 
the various parts of the engine are designated 
by the following numerals: l is the cylinder. 2 
and 3 are crankshafts rotatably supported in the 

4 and 5 are crank throws on 

opposed pistons reciprocably mounted in the 
cylinder I. 8 is an exhaust port. 9 and ill are 
intake ports to the cylinder and crankcase re 
spectively, ii an intake valve which controls port 
l0. i2 is av cam which operates push rod I3 and 
rocker arm H which actuate valve H in a con 
ventional manner. I5 is the usual valve spring 
for closing valve II. It is the conventional car 
buretor. I1‘ is a valve for controlling air inlet 
port “in crankcase 42. Valve i1 is opened by 

" suction or vacuum created in the crankcase l2 
and is closed by the valve spring 43. ii is a spark 
plug. I9 is a gear fixed on crankshaftl. 2luis 
a gear ?xed on crankshaft 3 and- 20 is an inter 
mediate gear which'meshes with both gears l9 ' 
and 2|. The gear ‘ratio-is such that gear l9 
makes two revolutions to a single revolution of 
gear 2|. _ 

a throttle valve for the carburetor. 25 is a throt 
. tie valve for the passageway“ leading' from the 
crankcase" into the cylinder/l. Rod 24 con 
nects the throttle valves 25 and 26 so that they 
open and close in unison. 

22 is the combustion chamber. 26‘ 



2 
The operation of the engine 

‘ Referring to Figs, 1, 2, s and 4.' What‘ takes 
place in the engine will be described by the pro 
gressive strokes of the two pistons during one ' 
complete cycle of the engine starting, from the 
positions of the pistons shown in Fig. 1. In 
this ?gure, the piston 6 has compressed the 
charge in the combustion chamber 22 against pis 

- ton 1 to its maximum, and explosion takes place 

/ 

at this'point. It can be seen that the crankshaft 
throw 4 is past center, which gives the explosion 
force great leverage in turning power on the 
crankshaft. With ‘my engine considerable lati 
tude in the position of crank throw 4 beyond top 
dead center at mainmum explosive force is per 
missible. Preferably, but not necessarily, the 
throw 4 at this time is positioned between 30° 
and 60° beyond top dead center.' As shown, the 
crank throw 4 is about 45° beyond top dead cen 
ter. 
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20 
However, crank throw Sat the maximum . 

explosive force is preferably at or near top dead - 
’ center. The important thing is that with my 
type of engine the crank throws 4 and 5 can be 
positioned with respect to their top dead centers 
at the time of greatest-explosive force so that 
the explosive force can obtain a much greater 
leverage or leverage advantage in acting on the 
crankshafts 2 and 3 than is possible with en 
gines heretofore known. 
The explosion forces the pistons apart as shown 

in Fig. 2; piston I making one complete stroke 
.and piston ‘I making one-half of a stroke. Both 
air intake port I and exhaust port 8 are open 
at this position (Fig. 2). The compressed air 
which piston Chas compressed ‘in crankcase 42 
now rushes in through port 8, forcing part of 
the exhaust gases out of port 8. . 
When the next stroke of piston 6 is completed, 

as‘ shown in Fig. 3, the air that came into the 
cylinder i through port 9 (when pistons 6 and‘ 
1 :were in position shown in Fig. 2) is moved to 
ward ‘piston ‘I thereby forcing the remainder of 
the exhaust gases out of port 8. 
While'piston 6 completes another stroke, as 

shown in Fig. 4, piston ‘l‘ advances another half 
stroke and closes exhaust port 8. Due to the, fact 
‘that piston I travels twice as fast as piston 1, 
,there will be a vacuum created betweenthe two 
pistons before piston O uncovers port 9. At this 
time, cam 12 (Fig. 1) will have raised push rod 
ll against rocker arm l4 to open valve ll, per 
mitting a rich charge to be drawn into the, cyl 
‘inder through carburetor I. and port It. ‘Pref 
erably valve II is opened before piston 6 uncov 

> ers port I! and cam l2 permits spring ii to begin 
closing valve ll before the piston completely 
clears port II. This facilitates charging of the 
cylinder with a rich charge. The valve ll closes 
beforekpiston 4 uncovers port 3. When port I 
is uncovered, the air rushing in from crankcase 
42 through passageway 44 dilutes the rich'mix 
ture and makes a combustible charge. As. Pis— 
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- mitting air and fuel inunison is old, and it is v 

' not deemed necessary to show the rod 24 con 
. nected to the metering pin of a fuel pump. When 

ton I makes another complete stroke while piston ‘ 
, 1 makes only one-half stroke, piston 8 will catch 65 up with piston ‘I and thereby compress the charge ~_ 
toitsmaximumwhencrankthrowl hasmoved 
‘past center atpontionshown in Fig. 1. The 
engine has completed one cycle. The compres 
sion is at its maximum and explosion ‘is ready 70 
to begin. In this form, valves II and 2!,‘which * 
are connected together by rod :4, operate in uni- ‘ 
son to throttlethe engine. I a.‘ . . 

Figs. 5, 6 and 7 show the diiferent means of 
melinsmvengine. Inthese?gumcarburetoru 
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l6 and portv it are. not used. These different 
means are made possible by the design of the en 
gine itself, and it is very desirable that the dif 
ferent fuel methods can be used on the engine 
because different kinds of fuels can be used and 
the engine can be operated as a self-ignited, solid 
fuel injection engine, or it can be operated as a 
low compression injection spark ignited engine, 
or a low compression spark ignited engine using 
a carburetted charge. ‘ 

In Fig. 5, the fuel is injected into the combus- ' 
tion chamber 22 'on the compression, stroke by 
injection nozzle 23 and the ordinary engine driven 
,injection pump, which ‘is ‘not deemed necessary 
to show, using a hot spot or glow plug 21 toatom 
ize the fuel and‘cause ignition. It can be seen 
"that hot spot or glow plug 21 is not exposed. to 
the compressed charge until time for ignition be 
cause piston ‘! does not uncover the spark plug 
or glow plug until practically all of the clearance 
is taken up between the two pistons on the com 
pression stroke. The glow plug can be electri 
cally heated or heated by the explosion of the 
engine, whichever is desirable. 
In Fig. 6, injection nozzle 23 is located adjacent 

to intake. port 9, and the atomization is done by 
_ high velocity of the air through the venturi 3|, 
injection taking place when. pistons 15 and 1 . 
are-in position shown in Fig. 4. Spark plug I8 
"shown in Fig. 1 is used for ignition. It will be 
understood that injection does not‘ take place 
when pistons s and [are in position shown in 
Fig. 2, because if this were the case,v the unbumt 
charge would be forced into the exhaust charge 
and some of it would pass out of port l. 
In Fig. 7, the injection pumpis not used, and 

neither are carburetor i6 and intake port II._' 
Valve 29 is operated by engine driven cam 52, ~ 
similar to the operation of valve l I in Fig. 1, and, 
as port 8 is opened by piston-v 6 (when piston ‘l 
is in the position shown in Fig. 4), valve 29 is 
;moved by cam 52 to open communication be 
tween fuel bowl 2! and nozzle ill. The high 
velocity air passing through venturi 3| creates a 
suction in nozzle II, and the carburetted charge 
is blown' into the cylinder. In this form, spark 
plug it shown in Fig. l is used for ignition. 

Throttling the. engine ' 

When injection alone is used (Figs. 5 and 6), 
the engine is throttled by valve 25 and rod 24 
is connected to the metering pin of aninjection 
pump to increase or decrease the amount of fuel 
supplied to the engine as the air is increased or 
decreased by throttle 25. This system of ad 

the method of fueling shown mm. 7 is used, 
- throttle valve 25 does the throttling of the engine. 
'> It ,will be understood that this engine can be 
vbuilt in any desirable-number of units. For 
example; a six cylinder engine would consist of 
twelve pistons and two crankshafts, each crank 
shaft operating six pistons. It'will also be under 
stood that any suitable pressure means can be ' 
used for charging the engine with air other 
than crankcase pressure. > _ 

' I claim: _ . l 

1. In an internal combustion engine having a 
- cylinder, crankshafts located at opposite ends of 
‘said vcylinder. opposed pistons in said cylinder, 
the?rstpistonbeing connectedtothe one crank 
shaft andthe second pistonto the other crank 
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for rotation with a ratio of two-to-one to cause 
the ?rst oi the pistons to make four strokes in 
said cylinder while the second piston makes two 
strokes, whereby the crankshaft for the ?rst 
piston travels 180° during each power, exhaust, 
intake and compression stroke of said ?rst piston 
and the crankshaft'for the second piston travels 
90° during each power, exhaust, intake and com‘ 
pression travel of said second piston, said strokes - 
of said pistons being equal. 

2. The combination as claimed in claim ‘1 
wherein the cylinder is provided with an exhaust 
port which is controlled by the second piston so 
that it, is closed during the compression and 
power strokes of the engine ‘and opened during 
the exhaust stroke. - 

3. In an internal combustion engine having a 
cylinder with openends, a crankshaft located at 
each end of said cylinder, a piston connected to 
each of said crankshafts, said crankshafts being 
geared. together with a ratio of two-to-one to 
cause one of the pistons to make four strokes 
in said cylinder while the other piston makes two 
strokes, intake and exhaust ports for said cylin 
dei- arranged to open and close during the re 
ciprocation of said pistons whereby the fuel mix 
ture in the cylinder is compressed during a por 
tion of each revolution of one of the crankshafts 
and during a portion of every other revolution 
of the other crankshaft. _ 

4i. In an internal combustion engine having a 
cylinder with open ends, a crankshaft located 
at each end of said cylinder, 2. piston connected to 
each of said crankshafts, said crankshafts being 
geared together with a ratio of two-to-oneto 
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cause one of the pistons to make four strokes ' 
in said cylinder while the other piston makes two 
,strokes to produce one compression stroke every 
revolution of one of the crankshafts and every 
other revolution'of the other crankshaft, said 
maximum compression occurring ‘at a time when 
the faster traveling crankshaft is on or at near. 

is considerably past dead center. 
5. in an internal combustion engine having a 

cylinder with open ends, a crankshaft located 
at each end of said cylinder, a piston connected 
to each of said crankshafts, said crankshaits 
being geared togetherwith a ratio of two-to-one 
to cause one of the pistons to make four strokes 

' in said cylinder while the other piston-makes two 
strokes to produce one. compression stroke every 
revolution to‘ one of the crankshafts and every 
over revolution of the other crankshaft, ‘said 
maximum compression occurring at a time when 

, the faster traveling crankshaft‘ is on 05 at near 
dead center and the slower traveling crankshaft 
is considerably past dead center, an engine op» 
erated injection nozzle located near the center 
of said‘cylinder, a hot spot or atomizing plug 
located in said cylinder at a position that it will 
remain covered or isolated from the compressed 
charge by the slower travelingpiston until near 
or at ignition time, said injection nozzle being 
timed to inject fuel on the compression stroke. 

6. in an internal combustion engine having‘ a 
cylinder with open ends, a crankshaft located 
at each end of said cylinder, a piston connected 
.to each of said crankshafts, said crankshafts be 
ing geared together with a ratio of two-to-none 
to cause one of the pistons to make four strokes 
in said cylinder while the other piston makes 

"two strokeseto produce one. compression stroke 
every revolution of one of the orankshaits and , 
every other revolution of the other crankshaft, 
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1 dead center and the slower traveling crankshaft ' 
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said maximum compression occurring‘ at a time 1 1 
when theiaster traveling crankshaft is on or at 
near dead center and the slower traveling crank 
shaft is considerably past dead center, said pis 
tons being shaped to form a combustion chamber 
between them, an ignition chamber having a 
communication with the combustion chamber 
covered and uncovered by the slower traveling 
piston so that said ignition chamber communi 
cates with said combustion chamber only when 
the compression is near its maximum or the de 
sired ignition ‘time, and an engine driven injec 
tion nozzle timed to inject fuel into the combus 
tion chamber on the compression stroke. ' 

7. In an internal combustion engine having a 
cylinder with open ends, a crankshaft located 
at each end of said cylinder, a piston connected 
to each of saidcrankshafts, said crankshafts be 
ing geared together with a ratio of two-to-one to 
cause one of the pistons to make four strokes in - 
said cylinder while the other piston makes two 
strokes, an exhaust port in said cylinder uncov 
ered by thev slower traveling piston near the end 
of its inward stroke away‘ from the other piston, 
an air pressure charged intake port in said cyl 
inder uncovered by the faster traveling piston 
near the end of its inward stroke away from the 
slower traveling piston. , 

8. In an internal combustion engine, having 
a' cylinder withopen ends, a crankshaft ‘located 
at each end of said cylinder, a piston connected 
to each of said crankshafts, said crankshafts 
being geared together with a ratio of .two-to-one 
‘to cause one of the pistons to make four strokes 
‘in said cylinder while the other piston makes 
two strokes, an exhaust port in said cylinder un 
covered by the slower traveling piston near the 
end of each inward stroke away from the other 
piston, an intake port for admitting air under 
pressure into said cylinder uncovered by‘ the 
faster traveling piston near the end of its inward 
stroke away from said slower traveling piston, a 
carburetor, a third port in said cylinder com-' 
municating with said carburetor, an intake valve 

” in said third port arranged to open at every other 
stroke of the faster traveling pistonto admit a 
fuel charge into the cylinder and at a time the 
exhaust port is covered by the slower traveling 
piston and before faster traveling piston has un 
covered said air intake port, a throttle valve for 
said carburetor, and a, throttle valve for said air 
intake port, said throttle valves being connected 
together so as to operate in unison. 

9. In an internal combustion engine having a 
' cylinder with open ends, a crankshaft located at 

each end of said cylinder, a piston connected to 
each of said crankshafts, said crankshafts being 
geared together with av ratio of 'two-to-one to 
cause one of the pistons to make four strokes in 
said cylinder while the other piston makes two 
strokes, an exhaust port in said cylinder uncov 
ered by the slower traveling piston near the end , 

H 10f its inward stroke, an intake port in said cyl 
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\inder uncovered by the faster traveling piston 
near the end .of its inward stroke to admit air 
under pressure into said cylinder, a fuel injec 
tion nozzle communicating with said air intake 
port for injecting’ fuel through said nozzle at 
every other stroke of the faster traveling piston 
and at a time when the slower traveling piston 

~ has said exhaust port covered, and throttling 
means for throttling air to said cylinder through 
said intake port. 

10. In an internal combustion‘engine having 
a cylinder with open ends, a crankshaft located 

l 



4 
at each end of said cylinder, a piston connected 
to each of said crankshafts, said crankshafts be 
ing geared together with a ratio of two-to-one 
to cause one of the pistons to make four strokes 
in said cylinder while the other piston ’makes 
two'strokes, an exhaust port in said cylinder 
uncovered by the slower traveling piston near 
the endv of its inward stroke away from the'other 
piston, an air pressure charged intake port in said 
cylinder uncovered by the faster traveling pis 
ton near the end of its inward stroke away from 
the slower moving piston, a conduit communi 
cating with said cylinder and charged with com 
pressed air, a nozzle located in said conduit, said 
nozzle communicating with the source of fuel, a 
valve between said nozzle and the source of fuel, 
said valve being operated to open communication 
between said nozzle and source of fuel at every 
other stroke of the faster traveling piston and 
at a time said intake port'is uncovered by the 
faster traveling piston and said exhaust port is - 
covered by the slower traveling piston. ’ 

11. In an internal combustion engine having a 
a cylinder with open ends, a crankshaft located at 
each end of said cylinder, a, piston connected to 
each of said crankshafts, said crankshafts being 
geared together with a radio of two-to-one to 
cause one of the pistons to make four strokes in 
said cylinder while the other piston makes two‘ 
strokes in said cylinder, the four strokes of the 
?rst named piston drawing in a charge, com 
pressing the charge, converting the burning 
charge into power and exhausting the charge re‘ 
spectively, the two strokes of the last named pis 
ton being utilized for power, exhausting and com 

‘ pression. 

12, In an internal combustion engine having a 
cylinder with open ends, a crankshaft located at. 
each end of said cylinder, a piston connected to 
each of said crankshafts, said crankshafts being 
geared'together with a‘ ratio of two-to-one to 
cause one of the pistons to make four strokes in 
said cylinder while ,the other piston makes two 
strokes, the strokes taking place during one-com 
plete cycle of the engine which comprises ?rst, 
the expansion or power stroke during which the' 
slow traveling piston travels one-half stroke and 
the fast traveling piston travels one complete 
stroke, second, the exhaust stroke during which 
the slow traveling piston travels one-half stroke 
and the fast traveling piston travels one com 
plete stroke, third, the intake stroke during which‘ 
the slow traveling piston travels one-half stroke 
and the fast traveling piston travels one com 
plete stroke, fourth, the compression stroke dur 
ing which the slow traveling piston travels one; 
half stroke and the fast-traveling piston travels 
one complete stroke-thereby completing one cycle - 
of the engine. - 

13. In an internal combustion engine having a‘ 
cylinder with open ends, a crankshaft located 
at ‘each end of said cylinder, a piston connected 
to each of'said crankshafts, said crankshafts be 
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ing geared together with a ratio of two-to-one ' 
to cause one of the pistons to make four strokes 
in sair cylinder while the other piston makes two 
strokes, an intake port controlled. by the faster 
traveling piston, said intake port opening near 
the end of the inward travel of the said piston 
away from the slower traveling piston, an ex- Y 
haust port controlled by the slower traveling pis 
ton and opening ' near the end of the inward 
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stroke of the engine but the faster traveling pis 
ton drawing away from the slower traveling pis 
ton whereby a partial vacuum is created in the 
cylinder for drawing a fluid charge into the cylin 
der when the faster traveling piston uncovers 
said intake port. ' 
v14. In an internal combustion engine having a_ 

cylinder with open ends, a crankshaft located at 
each end of said cylinder, 9. piston connected to 
each of said crankshafts, said crankshafts being 
geared together with a ratio of two-to-one to 
cause one of the pistons to make four strokes in 
said cylinder while the other piston makes two 
strokes, said strokes of said pistons ‘being equal, 
the said pistons being arranged with respect to 
their crankshafts so that when .the faster travel 
ing piston and crankshaft are on top dead cen 
ter the ‘slower traveling piston and its crank 
shaft are positioned‘ beyond top dead center a 
distance falling within a range of from about 30° 
to 90°. . 

15. In an internal combustion engine having a 
cylinder, opposed pistons in said cylinder, the 
?rst piston making, four strokes in said cylin 
der while the second piston makes two strokes in 
said cylinder during each complete cycle of the 
engine, an exhaust port and a separate intake 
port for said cylinder arranged to open and close 
whereby every other stroke of the second piston. 
is a compression stroke'and .every fourth stroke 
of the ?rst piston is a compression stroke, said 
second piston controlling the exhaust port so that 
the exhaust port is opened at the end of the power 
stroke and closed only during the compression 
and power strokes of the second piston, the ?rst 
piston controlling the air intake port so that the 
air intake port is opened at the end of the power 
and intake strokes and closed during the exhausts 
compression and power strokes of said ?rst pis 
ton, and means for supplying fuel to said cylin 
der during a portion of the intake stroke of the 
?rst piston and while the exhaust port is closed. 

16. in an internal combustion engine having a 
cylinder, crankshafts located-at‘ opposite ends of 
said cylinder, opposed pistons ‘in said cylinder, 
the ?rst piston being connected to the one crank 
shaft and the second piston to the other crank 
shaft, said crankshafts being connected together 
for rotation-with a ratio-of two-to-one to cause 
the ?rst of the pistons to make four strokes in 
said cylinder while the second piston makes two 
strokes, whereby the crankshaft for the ?rst pis 
ton travels ‘180° during each p0wer,_exhaust, in 
take and compression stroke of said ?rst piston 
and the crankshaft for the second piston travels _ 
90° during each power, exhaust, intake and com 
pression travel of said second piston, an exhaust 
port for the cylinder which is controlled by the 
second piston so that the exhaust port is closed 
during the compression and power strokes of the 
engiinefand~ opened during the exhaust stroke, , 
and an intake port for said cylinder which is 
controlled by the ?rst piston and is opened by 
the ?rst piston only at the end of ‘the power 
stroke and at the end of the intake{ stroke ‘of 

- the ?rst piston. 

. 1'1. In-an internal combustion engine having 
' I a cylinder, crtmkshafts located atopposite ends 

70 _of said eylinderl'opposed"pistons, in said cylin 
der, the ?rst piston being connected to the one 
crankshaft and the second piston to the other 

> . crankshaft, said. crankzhafts being connected to 
travel of the slower traveling piston away from . 
the faster travelingv piston, the 'said pistons 
traveling in the same direction during the intake 76 

gether for rotation with- a ratio of two-to-one to 
cause the first of the pistons to make four strokes 
in said cylinder while the second piston makes 
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two strokes, whereby the crankshaft for the ?rst 
piston travels 180° during each power, exhaust, 
'intake and compression stroke of said ?rst pis 
ton and the crankshaft for the second piston - 
travels 90° during each power,- exhaust, intake 
and compression travel of said second piston, an 
exhaust port for said cylinder controlled by the 
second piston so that the exhaust port is opened 
at the end of the power travel of the ?rst and 

- second pistons and closed only duringvthe com 
pression and power travels of the ?rst and sec 
ond pistons, an air intake port for said cylinder 
controlled by theg?rst piston so that it is opened 
at the end of the power and intake strokes and 
closed .during the compression, exhaust and 
power strokes of the ?rst piston, and means for 
supplying fuel to said cylinder during the intake 
stroke of the ?rst piston and while the exhaust 
port is closed. - 

18. In an internal combustion engine having a 
cylinder with open ends, a crankshaft located 
at each end of said cylinder, a piston connected 
to each of said crankshafts, said crankshafts be 
ing geared together with a' ratio of two-to-one 
to cause one of the pistons to make four strokes 
in said cylinder while the other piston makes 
two strokes, an exhaust port in saidDcyIinder un 
covered by the slower traveling piston near the 
end of its inward stroke, an intake port in said 
cylinder uncovered by the faster'traveling pis 

» ton near the end of each inward stroke, pressure 
means for forcing air into the cylinder each time 
the air intake port is opened whereby said pres 
sure means assists in the exhausting of the cylin 
der when the exhaust port is opened and as 
sists in charging the cylinder when the exhaust 
port is closed,'said faster traveling piston travel 

' ing toward the slower traveling piston while the 

exhaust port is opened also assist in exhaust 
ing the cylinder, said faster traveling piston also 
traveling away from the slower traveling-piston . ' 
on the intake stroke to create a sub-atmospheric 

5 pressure in the cylinder and thereby assist in 
drawing the charge into the cylinder. 

19. In an internal combustion engine having 
7 a cylinder, an exhaust port located in one end 
of thecylinder, an intake port located in the _ 

10 other end of the cylinder, two pistons opposing 
each other in said cylinder, one piston making 
four strokes in said cylinder while the other pis 
ton makes two strokes in said cylinder during 
each complete cycle of the engine, said intake 

15 port being opened twice and closed twice by the 
?rst named piston every cycle of the engine, said 

- exhaust port being opened once and closed once 
by the second named piston every cycle of the 
engine whereby every fourth stroke of the ?rst 

20 named\piston is a compression stroke and every 
second stroke of the second named piston is a 

‘compression stroke, said strokes 0! said pistons 
being equal, means for forcing an air charge 
into the cylinder the ?rst time said intake port 

25 opens during each cycle to assist scavenging oi’ 
the engine and for forcing a fuel charge into the 
cylinder the second time said intake port opens 
during each cycle. 

20. The combination as claimed in claim 16 
3“ wherein the cylinder is provided with an air 

intake port through which air under pressure 
?ows into the cylinder, said air intake port be 
ing controlled by the ?rst piston‘ so that it is 
-opened at the end of the power‘ stroke and again 

a at the end of the intake stroke and maintained 
closed during the compression, power and .ex 

_ haust strokes of said ?rst piston. 
MARION 


