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19 Claims. (C. 123-48) 

This invention relates to internal combustion Fig. 8 is a sectional view taken through such 
engines and, as one of its broader objects, aims bracket and related parts as indicated by line 
to provide an improved engine embodying novel -S of Pig. 7. 
means by which the compression ratio can be Fig. 9 is an elevational view looking toward the 
varied while the engine is in operation so as to S end of the bracket. 
render the engine readily adaptable for efficient Fig. 10 is a partial transverse sectional view 
performance under varying conditions of opera- on the order of Fig. 1, but showing a modified 
tion. "?-"?"-??( "-----.. --.. - form of the improved engine. 
Another object of the invention is to provide Fig. 11 is a view similar to Fig. 10, but showing 

an improved engine of this character, in which 0 the fulcrum of the modified engine shifted to a 
the means for varying the compression ratio re- different position, and . 
quires the use of only a small number of addi- Fig. 12 is a sectional plan view taken through 
tional parts and accomplishes the desired result the modified construction on line 2-2 of Fig. 
in a direct and efficient manner without dis- 0. 
turbing the timing or valve cycle of the engine. In the embodiment of the variable compression 

Still another object of this invention is to engine shown in Figs. to 9 inclusive, the engine 
provide an improved engine of the character is provided with a block or housing 5 which 
mentioned, in which the means for varying the contains one or more laterally or horizontally 
compression ratio involves the use of a fulcrum extending cylinders f and a crankcase IT lo 
having concentric and eccentric bearing portions e cated beneath the cylinders. The cylinders f6 
with which piston-operated linkage cooperates can be formed directly in the housing 5 or may 
and wherein adjustment of such fulcrum modi- be in the form of open-ended sleeves 8 mounted 
fies the action of the linkage and the compression in the hpusing. The engine also includes a 
Stroke of the piston. crankshaft f mounted in suitable main bearings 
The invention can be further briefly sum- 20 of the housing and a pair of power pistons 2 

marized as consisting in certain novel combina- and 22 reciprocable in each of the cylinders 6 
tions and arrangement of parts hereinafter de- and connected with the crankshaft by linkage 
Scribed and particularly set out in the appended which will be presently described. 
claims. The housing 5 is constructed so as to contain 

In the accompanying sheets of drawings, 30 a cooling jacket 23 surrounding the cylinders 6 
Fig. 1 is a transverse sectional view taken and to which water or other cooling medium 

through an engine constructed according to the can be supplied through the pipe 24. The hous 
present invention and showing the pistons at the ing also contains an inlet passage or intake man 
end of their inward or compression stroke, the lifold 2 and an exhaust passage or manifold 26. 
view being taken substantially on line -- of ss A Supply pipe 2 is connected with the housing 
Fig. 3. and through which air under pressure, or if de 

Fig. 2 is a partial transverse sectional view sired a combustible mixture, can be supplied to 
similar to Fig. 1 but showing the pistons at the the passage or manifold 25. An exhaust pipe 28 
end of their outward or power stroke. is connected with the passage or manifold 26 to 

Fig. 3 is a side view of the engine showing the 40 receive the exhaust gases therefrom. The wall 
Same partly in elevation and partly in section and of each of the cylinders G is provided with longi 
with a side cover of the engine removed. tudinally spaced groups of ports 29 and 30 of 

Fig. 4 is a partial sectional plan view taken which the ports 29 are inlet ports communicat 
on line 4-4 of Fig.2 and showing the adjustable ing with the intake manifold 25 and the ports 
fulcrum. 45 are outlet or exhaust ports, communicating 

Fig. 5 is a sectional detail view taken on line with the exhaust manifold 26. The intermediate 
5-5 of Fig. 4 and showing the fulcrum adjusting portion or section of the cylinders lying between 
eaS. the inlet and exhaust ports 29 and 30 provides 
Fig. 6 is a sectional detail view similar to Fig. 5 an expansible power chamber or combustion space 

but showing the fulcrum shifted to a different 50 2 in which the fuel charge is compressed and 
position. burned. - 

Fig. 7 is a sectional detail view taken approxi- The crankshaft 9 extends transversely to the 
mately on the line 7-7 of Fig. 3 and showing the axis of the cylinders 6 and is offset therefrom 
bracket and related parts for supporting and ad- so as to lie in the crankcase . The crankshaft 
justing the fulcrum. SS is rotatable about an axis lying in a plane which 



2 
extends across the cylinders at Substantially the 
midpoint thereof. As shown in the drawings the 
crankshaft is provided with a pair of adjacent 
cranks f9o, and 9b for each of the cylinders 6 
and which cranks are spaced apart suitable an 
gular distances. 
In Fig. 1 of the drawings the pistons 2 and 

22 are shown at the inner end of their compres 
sion stroke. In Fig. 2 the pistons 2 and 22 are 
shown at the Outer end of their power stroke 
at which time the inlet port 29 has been uncov 
ered by the piston 2 and the exhaust port 30 
has been uncovered by the piston, 22. When the 
pistons are in the position shown in Fig. 2, com 
pressed air from the manifold 25 enters the cyl 
inder 6 through the port 29 displacing the 
burned gases from the cylinder through exhaust 
port 30 and at the same time scavenging the cyl 
inder and leaving therein a quantity of fresh air 
for the compression stroke which immediately 
follows. During the inward or compression 
stroke of the pistons, the ports 29 and 30 are 
closed and the air remaining in the combustion 
chamber 32 is compressed as the compression 
space represented by the chamber progressively 
decreases, 
At an appropriate point in the cycle of opera 

tion, preferably just before the pistons reach 
the inner end of their travel, a quantity of fuel 
Such as gasoline or other suitable hydrocarbon 
is injected into the cylinder through the fuel 
nozzle 33. The fuel becomes thoroughly mixed 
With the air in the combustion chamber 32 as the 
result of the great turbulence, which occurs in 
the cylinder during the compression stroke of 
the pistons. At an appropriate point in the op 
erating cycle, the compressed fuel mixture is ig 
nited as by means of a spark plug or other suit 
able ignitor 34, or by compression. During the 
resulting power stroke of the pistons 2 and 22, 
thrust is transmitted to the crankshaft 9 through 
the linkage which will be described next. 
The linkages which connect the pistons 2 and 

22 with the pair of adjacent cranks 9a and 20a 
of the crankshaft 9 are of identical construc 
tion and therefore the same reference charac 
ters and the following detailed description apply 
to both linkages. This linkage comprises upper 
and lower connecting rods or links 36 and 37 and 
a rockable or OScillating lever 38 connecting such 
rods. The upper connecting rod 36 has one end 
thereof connected with one of the pistons by 
means of Wrist pin 39 and its other end con 
nected with the upper end of the lever 38 by the 
pivot pin 40. The lower connecting rod 37 is pro 
vided at One end with a head or bearing 37a which 
is connected with one of the cranks of the crank 
shaft 9 and its other end is connected with the 
lower end of the lever 38 by a pivot pin 4 f. 
As previously indicated herein, an important 

feature of the improved engine is the means by 
which the compression ratio of the engine can 
be varied while the engine is in operation so as 
to meet Or suit varying conditions under which 
the engine is being used. This means for vary ing the compression ratio includes an adjustable 
fulcrum 43 with which the lever 38 has rocking 
Or OScillating Cooperation during reciprocation of 
the power piston in the cylinder 6. In the form 
of the engine shown in Figs, 1 to 9 inclusive, the 
fulcrum 43 is in the form of a cam having a con 
vex bearing surface 44 rockably engaged by an 
external flat bearing face 45 recessed into the le 
ver 38 and extending longitudinally thereof. 
The convex bearing surface 44 of the cam in 
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cludes a substantially concentric portion 44a ex 
tending around the major portion of the periph 
ery of the cam and an eccentric or lobular bear 
ing portion 4b which constitutes a relatively 
Smaller section of the periphery of the cam. As 
shown in the drawings, portions of the lever 38 
which are located on opposite sides of the bearing 
face 5 form shoulders which overlap the ends 
of the fulcrum element 43. 

During the operation of the engine, the lever 
38 is rocked by the compression stroke of the 
piston from the position shown in Fig. 2 to the 
position shown in Fig. 1, or in other words, is 
rocked from the concentric bearing portion 44a 
of the cam onto the eccentric portion 44b. The 
movement of the lever 38 onto the eccentric por 
tion 44b causes the piston to be moved through a 
longer compression stroke and results in a higher 
compression ratio being obtained. During the 
power stroke the lever 38 is rocked from the po 
sition shown in Fig. 1 back to the position shown 
in Fig. 2 or, in other words, is rocked from the 
eccentric portion 44b of the cam onto the con 
Centric portion 44a. The return of the lever 38 
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to the concentric portion 44a automatically short 
ens Or limits the power stroke of the piston so 
that its outward travel will always terminate at 
the same point of the cylinder 6 with respect to 
the inlet ports 29. In this way the timing of 
the functions which occur during the cycle of 
operation and the valving of the engine are not 
disturbed as the result of the variation in the 
compression ratio. 
The cam constituting the fulcrum 43 can be in 

the form of a sleeve supported by a shaft 47 
which extends Substantially parallel with the 
crankshaft 9 and serves all of the cylinders of 
the engine. The shaft 47 provides a fixed axis 
about which the cam 43 is arcuately movable, in 
a manner to be presently explained, for varying 
the compression ratio of the engine. The shaft 
4 is supported by and extends across a hollow 
or stirrup shaped bracket 48 which is mounted 
adjacent the outer end of the cylinder G. The 
lever 38 extends through the hollow bracket 48, 
as shown in Fig. 1, so as to lie between the full 
crum 43 and the adjacent end of the cylinder, 
that is to say, the lever lies wholly on the cylin 
der side of the fulcrum, The bracket 48 is lo 
cated Such that the axis of the shaft 47 will lie 
in a plane extending substantially parallel with 
the axis of the cylinder 6 but lying between 
Such axis and the axis of the crank shaft 9. 
The cam 43 can be arcuately adjusted as above 

indicated for the purpose of shifting the point 
of rocking engagement of the lever 38 therewith 
SO as to vary the compression ratio of the en 
gine. For this purpose, I provide the cam with 
a gear sector 49 with which a gear sector 50 of 
an adjusting lever 5 meshes. The adjusting le 
ver 5 is supported in the hollow bracket 48 by 
a short shaft 52 (see Fig. 8) and can be swung 
or actuated On Such shaft by means of an actu 
atting rod 53 to thereby rotate or arcuately shift 
the cam 43 about the fixed axis provided by the 
shaft 47. When the can is shifted in a counter 
clockwise direction as seen in Fig. 1 and to a set 
ting such as that represented in Fig. 6, the lobe 
or high point of the can forming a part of the 
eccentric bearing portion 44b becomes more ef 
fective in modifying the rocking movement of the 
lever 38 and increases the compression stroke of 
the piston which results in a higher compression 
ratio for the engine. When the cam is shifted 
in the opposite direction, that is, in a clock-wise 
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direction as seen in Fig. 1 and to a setting such 
as that represented in Fig. 5, the lobe or high 
point of the can becomes less effective on the 
lever 8 and the piston operates with a rela 
tively decreased compression stroke and the com 
pression ratio of the engine is lowered corre spOndingly. 
The adjustment of the cam 43 in the manner 

just described above, is carried out simultaneously 
for both sides of the engine and can be accom 
plished by the use of any appropriate actuating 
mechanism. In this instance, I show a pivoted 
hand lever 55 for this purpose with a link 56 
extending therefrom and connected with the lower 
ends of the actuating rods 53 by means of the 
pivoted bel-crank levers 57. The adjusting le 
ver SS can be retained in a position correspond 
ing with the desired settings of the cams 43 by 
a suitable pawl and ratchet means 58. 
While the engine is in operation the lever 38 

remains constantly in engagement with the con 
vex bearing surface of its cam or fulcrum 43 but 
to prevent this lever from shifting away such 
bearing surface of the fulcrum at other times, a 
retaining means is preferably provided such as 
a plunger 59 having a roller 60 which engages an 
inner bearing face 6 of the lever. A compres 
sion spring 62 constantly urges the plunger 59 
Outwardly so as to hold the lever against the can. 
The lever 38 is prevented from dropping down 
Wardly through the hollow bracket 48 by means 
of one or more torque arms or retaining links 63 
by which the lever 38 is suspended from the hol 
low bracket. As shown in the drawings, the 
upper end of the link s3 is pivotally connected 
with the bracket by means of a short shaft 64 
and its lower end is connected with the pivot 
pin 4 of the lower connecting rod 37. The lever 
38 is also retained in proper operating position 
by the fact that the portion of the lever which 
carries the flat bearing surface 4 is recessed so 
that the cam 43 extends thereinto. 
As shown in Fig. 1, the housing 5 is provided 

at opposite sides thereof with outwardly dished 
housing sections or covers 65 which can be re 
moved to afford access to the piston-actuated 
linkages and the adjustable fulcrums 43. 
The air (or fuel mixture) which, as mentioned 

above, is supplied under pressure to the intake 
manifold 25 can be obtained from any available 
source such as a compressor or charge-forming 
device 66 which is driven from the crankshaft 
9 and is connected with the intake manifold 

by the conduit 660. 
In Figs. 10, 11 and 12 of the drawings, I show 

a modified form of the improved engine in which 
the means for adjusting the compression ratio 
functions in substantially the same manner as 
the apparatus above described but in which the 
fulcrum for the rocking lever 87 is formed by an 
eccentric 68 instead of a cam. The eccentric 68 
is mounted on a shaft 69 which extends acroSS 
a hollow bracket and provides a fixed axis 
about which the eccentric can be adjusted by ar 
cuate movement. The lever 67 has a flat bear 
ing surface recessed therein which rockably 
cooperates with the convex bearing surface 2 
of the eccentric during the operation of the en 
gine. The lever 6 preferably does not engage 
the bearing surface of the eccentric directly but 
does so through a shoe 73 which is interposed 
therebetween. The shoe 3 is slidable longitudi 
nally of the lever 6 on the recessed bearing sur 
face thereof and has a concave bearing sur 
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end of the block as seen in Figs. 10 and 11. 

3 
face 4 which is arcuately slidable on the con 
vex bearing surface 2 of the eccentric . 
The convex bearing surface of the eccentric 68 

includes a section or portion 68a, which is sub 
stantially concentric with the axis of the shaft 
69 and a relatively longer peripheral portion 68b. 
which is eccentric to the axis of this shaft. Dur 
ing the Operation of the engine the lever 67 rocks 
back and forth causing the shoe 73 to slide back 
and forth on the flat bearing surface f of the 
lever while its concave surface 4 shifts arcuately 
On the eccentric 68 from the substantially con 
centric portion 68a, thereof onto the eccentric 
portion. 68b and vice versa. During the power 
stroke of the engine the shoe 73 shifts arcuately 
onto the concentric portion 68a so as to always 
return the pistons to the same or nearly the 
Same points of the cylinder with respect to the 
inlet and exhaust ports, as previously explained, 
and during the compression stroke the shoe shifts 
arcuately onto the eccentric portion 68b so as to 
increase the inward or compression stroke of the 
pistons and vary the compression ratio an amount 
depending upon the setting or adjustment of the 
eccentric 68. 
The shoe 73 is constructed of a shape to enable 

it to accomplish the function just explained and, 
as shown in the drawings, may comprise a sub 
stantially flat block or body 73a having the ar 
cuate or concave bearing surface 74 formed par 
tially in the body of the block and partially in 
an integral arm 3b projecting from the lower 

??e 
upper end of the block is preferably truncated 
Or, in other words, does not have such a project 
ing arm because it is desirable to shorten this 
end of the concave bearing surface 7 so that 
when the lever 67 is rocked during the power 
stroke of the piston the shoe will remain on the 
concentric section. 88a of the fulcrum so as to 
always return the piston to a desired point rela 
tive to the inlet ports of the cylinder. 
The eccentric constituting the fulcrum 68 can 

be adjusted about the axis of the shaft 69 in 
the same manner as previously described for the 
cam 43 of Figs. 1 to 9 inclusive, and the various 
parts of the modified engine which are substan 
tially identical with those of the embodiment 
previously described are indicated by the same 
reference characters. The setting of the eccen 
tric 68 as shown in Fig. 10 corresponds with a 
relatively lower compression ratio for the engine. 
Fig. 11 shows the eccentric 68 shifted arcuately 
on the shaft 69 in a counter-clockwise direction 
so as to render the eccentric bearing portion 68b 
more effective on the lever 67. The full-line po 
sition of the eccentric in Fig. 11 produces a com 
pression stroke of increased length for the piston 
and corresponds with a relatively higher com 
pression ratio for the engine. 
From the foregoing description and accom 

panying drawings it will now be readily under 
stood that I have provided an internal combus 
tion engine of a compact and efficient construc 
tion and in which the compression ratio can be 
varied while the engine is in operation. 
While I have illustrated and described my im 

proved engine in considerable detail it will be un 
derstood, of course, that I do not wish to be cor 
respondingly limited, but regard my invention as 
including all changes and modifications coming 
within the spirit of the invention and the scope 
of the appended claims. 

Having thus descibed my invention, I claim: 
1. In an internal combustion engine, a cylinder 



4. 
having an open end and a combustion Space in 
wardly of said open end, a crankshaft extending 
transversely to the axis of the cylinder and offset 
therefrom, a power piston reciprocable in Said 
cylinder, means providing a fulcrum adjacent said 
open end of the cylinder, said fulcrum having a 
convex bearing surface which includes concentric 
and eccentric portions, means operably connect 
ing said power piston with said crankshaft in 
cluding a lever located wholly on the cylinder 
side of said fulcrum and having a bearing Sur 
face externally thereof, said lever being adapted 
to oscillate on said fulcrum by rocking of the ex 
ternal bearing surface of the lever against the 
convex bearing surface of the fulcrum such that 
the point of contact therebetween travels back 
and forth from the concentric bearing portion 
to the eccentric bearing portion and vice versa, 
and means for moving said fulcrum so as to vary 
the compression ratio of the engine. 

2. In an internal combustion engine, a cylinder 
having an open end and a combustion space in 
wardly of said open end, a crankshaft extending 
transversely to the axis of the cylinder and off 
set therefrom, a power piston reciprocable in said 
cylinder, a fulcrum adjacent said open end of 
the cylinder and having a convex bearing Sur 
face which includes an eccentric portion, means 
operably connecting said piston with said crank 
shaft including a lever located wholly on the cyl 
inder side of said fulcrum and having an external 
bearing surface engaging the fulcrum, said lever 
being rockable on said fulcrum and said external 
bearing surface being engageable with said eccen 
tric portion during the compression stroke of the 
piston, and means for shifting said fulcrum to 
vary the extent of movement of said external 
bearing surface onto said eccentric portion for 
varying the compression stroke of the piston. 

3. In an internal combustion engine, a cylinder 
having an open end and a combustion space in 
wardly of said open end, a crankshaft extending 
transversely to the axis of the cylinder and offset 
therefrom, a power piston reciprocable in Said 
cylinder, a fulcrum adjacent said open end of the 
cylinder and having concentric and eccentric con 
vex bearing portions, and means operably con 
necting said piston with said crankshaft includ 
ing a lever rockable on said fulcrum, said lever 
being located wholly on the cylinder side of said 
fulcrum and having an external bearing surface 
engaging the fulcrum and rockable from a con 
centric portion of said fulcrum onto an eccentric 
portion thereof during the compression stroke of 
the piston and being rockable from said eccentric 
portion onto the concentric portion during the 
power stroke. 

4. In an internal combustion engine, a cylinder 
having an open end and a combustion Space in 
wardly of said open end, a crankshaft extending 
transversely to the axis of the cylinder and offset 
therefrom, a power piston reciprocable in said cyl 
inder, said cylinder having a port communicat 
ing with said combustion space and adapted to 
be uncovered by said piston during the power 
stroke thereof, a fulcrum adjacent said open end 
of the cylinder and having concentric and eccen 
tric convex bearing portions, means operably con 
necting said piston with said crankshaft includ 
ing a lever rockable on said fulcrum, said lever 
being rockable from a concentric portion of said 
fulcrum onto an eccentric portion thereof during 
the compression stroke of the piston and being 
rockable from said eccentric portion onto the Con 
centric portion during the power stroke of the pis 
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ton so that the travel of the piston will always 
terminate at substantially the same point rela 
tive to said port, and means for shifting said full 
crum to vary the extent of movement of said lever 
onto said eccentric portion during the compres 
sion stroke of the piston for varying the compres 
sion ratio of the engine, 

5. An internal combustion engine as defined in 
claim 2, in which said fulcrum is arcuately mov 
able about a fixed axis and the means for shift 
ing Said fulcrum comprises cOOperating gear elle 
ments. 

6. In an internal combustion engine, a cylinder 
having Open ends and a combustion space in an 
intermediate portion thereof, a crankshaft rotat 
able about an axis extending transversely to the 
axis of the cylinder and offset therefrom, a pair 
of opposed power pistons reciprocable in said cyl 
inder, fulcrums located adjacent said open ends 
of the cylinder and having concentric and eccen 
tric Convex bearing portions, and means operably 
connecting said pistons with said crankshaft in 
cluding levers rockable on said fulcrums, said le 
vers being rockable from a concentric portion of 
said fulcrums onto an eccentric portion during the 
compression stroke of the pistons and being rock 
able from said eccentric portion onto a concentric 
portion during the power stroke of the pistons, 

7. In an internal combustion engine, a cylinder 
having open ends and a combustion space in an 
intermediate portion thereof, a crankshaft rotat 
able about an axis extending transversely to the 
axis of the cylinder and offset therefrom, a pair 
of opposed power pistons reciprocable in said cyl 
inder, said cylinder having an exhaust port lo 
cated to be uncovered by One of said pistons dur 
ing its power stroke and an inlet port located to 
be uncovered by the other piston during its power 
stroke, fulcrums located adjacent said open ends 
of the cylinder and having concentric and eccen 
tric Convex bearing portions, means operably con 
necting said pistons with said crankshaft includ 
ing levers rockable on said fulcrums, said levers 
being rockable from the concentric portions of 
Said fulcrums onto the eccentric portions thereof 
during the compression stroke of the pistons and 
being rockable from said eccentric portions onto 
Said concentric portions during the power stroke 
So that the piston travel during the latter stroke 
will always end at a desired point relative to said 
ports, and means for shifting said fulcrums to 
vary the extent of movement of said levers onto 
said eccentric portions during the compression 
stroke of the pistons for varying the compression 
ratio of the engine. 

8. In an internal combustion engine, a cylinder, 
a crankshaft offset from said cylinder and rotat 
able about an axis lying substantially in the trans 
Verse mid-plane of the cylinder, a pair of op 
posed power pistons reciprocable in said cylinder, 
cams spaced from the outer ends of said cylinder 
and mounted for arcuate movement about fixed 
axes located between Substantially parallel planes 
which include the axis of the cylinder and the 
axis of the crankshaft, linkages operably connect 
ing said pistons with said crankshaft and full 
Crumed On Said cams, and means for imparting 
arcuate movement to said cams so as to shift the 
fulcrum points of said linkages and vary the com 
pression ratio of the engine. 

9. In an internal combustion engine, a cylinder, 
a crankshaft offset from said cylinder and rotat 
able about an axis lying Substantially in the trans 
verse mid-plane of the cylinder, a pair of opposed 
power pistons reciprocable in said cylinder, cams 





6 
the cylinder, a fulcrum supported by said bracket 
and having a convex bearing Surface which in 
cludes concentric and eccentric portions, means 
operably connecting said power piston with said 
crank shaft including a lever extending through 
said hollow bracket and located wholly on the 
cylinder side of said fulcrum and having a bear 
ing surface externally thereof, said lever being 
adapted to oscillate on said fulcrum by rocking 
of the external bearing surface of the lever 
against the convex bearing surface of the full 
crum such that the point of contact therebetween 
travels back and forth from the concentric por 
tion to the eccentric and vice versa during reci 
procation of the piston, and a link having pivotal 
connection with said bracket and said connecting 
means for supporting the latter. 

18. In an internal combustion engine, a cylin 
der having an open end and a combustion Space 
inwardly of said open end, a crank shaft extend 
ing transversely to the axis of the cylinder and 
offset therefrom, a power piston reciprocable in 
said cylinder, a fixed shaft adjacent said open 
end of the cylinder, a fulcrum element carried by 
said fixed shaft and having a convex bearing sur 
face which includes concentric and eccentric por 
tions, said fulcrum element being of a larger 
cross-sectional dimension than said fixed shaft 
and having ends spaced longitudinally - of the 
fixed shaft, and means operably connecting said 
power piston with said crank shaft including a 
lever located wholly on the cylinder side of said 
fixed shaft and having a bearing surface ex 
ternally thereof, said lever being adapted to oscil 
late on said fulcrum element by rocking of the is 

O 
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external bearing surface of the lever against the 
convex bearing surface of the fulcrum element 
such that the point of contact therebetween trav 
els back and forth from the concentric bearing 
portion to the eccentric bearing portion and vice 
versa during the reciprocation of said piston and 
said lever having shoulder portions on opposite 
sides of said external bearing surface which over 
lap the ends of the fulcrum element. 

19. In an internal combustion engine, a cyl 
inder having an Open end and a combustion Space 
inwardly of said open end, a crank shaft ex 
tending transversely to the axis of the cylinder 
and offset therefrom, a power piston reciprocable 
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in said cylinder, a fixed shaft adjacent said open 
end of the cylinder, a fulcrum sleeve journaled 
om sadd fixed shaft and having a convex bear 
ing surface which includes concentric and eccen 
tric portions, means operably connecting said 
power piston with said crank shaft including a 
lever located wholly on the cylinder side of said 
fixed shaft and having a bearing Surface exter 
nally thereof, said lever being adapted to oscil 
late on said fulcrum sleeve by rocking of the 
external bearing surface of the lever against the 
convex bearing surface of the fulcrum sleeve such 
that the point of contact therebetween travels 
back and forth from the concentric portion to 
the eccentric portion and vice versa during the 
reciprocation of said piston, said fulcrum sleeve 
being arcuately shiftable on said fixed shaft, and 
means for causing such arcuate shifting of the 
fulcrum sleeve to vary the compression ratio of 
the engine. 

- HENR. J. HICKEY. 


