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It is well understood that within reasonable 
limits increasing the compression ratio of an 
internal combustion engine greatly improves its 
power output and fuel efficiency. If, however, 
such an engine is designed for a compression 
ratio of (say) '7 to 1 and is then operated under 
normal conditions with the butter?y valve only 
partially open, the average compression ratio 
at which the engine operates is only about one 
quarter of its full capacity. It has been calcu 
lated, as well as determined by experiment, that 
with such reduction in compression ratio the 
e?iciency of the engine is reduced approximately 
one half, involving serious waste of fuel. ' 
The object of my invention is to adjustably 

vary the stroke of the piston (thereby varying 
the charge admitted to the cylinder) and at the 
same time maintain constant the ratio of volumes 
of the cylinder at the two end strokes of the pis 
ton; that is, to maintain, at all loads, a constant 
compression ratio and hence uniform maximum 
ei?ciency and fuel economy. 
The invention is embodied in an engine of the 

so-called crankless opposed piston type, in which 
adjusting means are provided to (l) vary the 
position of the piston at the end of its'instroke to 
thereby vary the charge of combustible gases 
admitted to the cylinder and (2) at the same time 
vary the length of the stroke of the piston so 
that the charge drawn into the cylinder will al 
ways be compressed to the same predetermined 
pressure. ’ 

A preferred embodiment of the invention is 
shown in the drawings, in which- 

Fig. 1 is a longitudinal section through the en 
gme. 

Fig. 2 is a face view of one of the elements of 
the engine taken on line 2-2 of Fig. 1. 

Fig. 3 is a diagram showing how the desired 
compression ratio may be maintained at different 
adjustments controlling piston stroke. 
The engine is, as hereinbefore stated, of the 

opposed piston type and comprises cylinders a, 
within each of which reciprocates opposed pis 
tons b. No mechanism is shown for actuating 
the inlet and exhaust valves h’ since these ‘may 
be of the conventional type actuable by the con 
ventional type of half time cam shaft and valve 
lifts. Each piston is, through a connecting rod 
0, attached, through a universal joint, with an 
annular collar d, U-shaped in cross-section, at 
the corresponding end of the engine. Rotatable, 
in ball and roller bearings, within the collar d 
at each end of the engine is an annular disc e, 
the plane of which is inclined to the main drive 
shaft 1. 
Each disc e is carried by a bell-shaped ?ywheel 

g secured to the main drive shaft. Each disc is 
pivoted at h. to the ?ywheel g and, diametrically 
opposite thereto, is pivoted to a nut i on a screw 
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threaded rod is rotatable at opposite ends in lugs 
on the ?ywheel. - I ' 

From the foregoing description it will be under 
stood that reciprocation of the pistons effects ro 
tation of the discs e,‘ ?ywheels g and main driv 

' ing vshaft j. i 

' Each threaded rod 70 is connected through bevel 
gears m, shaft 11. and bevel gears o with a shaft 
p extending through the hollow main driving 
shaft f. Shaft 17 is driven‘ from a small con 
trollable motor r, which is controlled from the 
throttle (not shown). 

All'the mechanism hereinbefore described is 
duplicated at both ends of the engine, the only 
difference being that one screw It has a right hand 
thread and the other a left hand thread, so that, 
when the motor 1' is rotated, the two discs e are 
swung together toward, or away from, the engine 
cylinders. 
To offset the tendency of a rotating disc e to 

impart a similar rotating motion to the corre~ 
sponding collar d, the collar is provided with pins 
t that extend into slots u, extending parallel to 
the mainpdriving shaft,'formed- in a frame 21, 
forming part of the engine casing. 
The connection between connecting rods 0 and 

the pistons b‘may be universal joints. If, as 
shown,_the engine is of the four cylinder type, 
those two connecting rods which are in the plane 
of the pins _t maybe the normal wrist-pin con 
nections as shown, but the connection between 
the other two connecting rods and the pistons 
should be universal joints like those illustrated in 
Fig. 1 between the connecting rods and the U 
shaped collar d. 
Proper alignment, With‘minimum friction, be 

tween each of the collars d and the corresponding 
disc e is insured by the ball and roller bearings to. 

Fig. 1 shows each piston b of one pair of pis 
tons at the end of its instroke, and each piston b 
of the other diametrically opposite pair of pistons 
at the end of its outstroke. The drawing may also 
be taken as illustrating the positions of the same 
pistons b of the same pair at the beginning and 
end of that half revolution of the flywheel g and 
shaft 1‘ which moves such pistons from their ex 
treme instroke positions‘ to their extreme out— 
stroke positions. Making the latter assumption 
as to the; showing of Figfl, ‘it will be observed 
that in the upper position of the piston the dis 
tance from a plane perpendicular to the axis of 
the driving shaft intersecting pivot h and the 
pivot of its connecting rod, to the wobbling an 
nular collar when the piston is at its lower posi 
tion is (approximately) six times such distance 
when the piston is at its upper position. When 
the wobbling annular collar is adjusted so as to 
(let us say) reduce its angle of inclination to the 
driving shaft, the relative distances above stated 
will remain at the 6:1 ratio. Thereby the ratio 
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of volumes of the cylinder between pistons of each 
pair at their two end strokes will remain con 
stant. The stroke of the piston will. bevaried 
Without varying the compression in the cylinder 
as distinguished from known constructions in 
which the compression in the cylinders varies 
with variations in the piston stroke. _ .6 a 

In other words, the pivot h is so located that 
any swinging movement of the disc e effects: a 
variation in the stroke of the pistons but at the 
same time varies the compression spaces in such 
a way as to maintain the same compression ratio 
regardless of the volume of charge taken into the 
cylinder. This will be clearly understood by ref 
erence to Fig. 3. In this ?gure the discse are 
adjusted, as shown in full lines, to allow arela~ 
tively long stroke of the pistons to thereby admit 
a relatively large charge. The distance between 
the pressure face of each piston and the midway 
point of the cylinder is shown, at the outstroke, 
as 6 units of measurement and at the instroke as 
1 unit of measurement, giving a compression ratio 
of 6 to 1. When the disc is adjusted to the dotted 
line position to thereby admit a smaller charge, 
the distances between the pressure face of each 
piston and the midway point of the cylinder are 
reduced (for example) to 3 units at the outstroke 
and 1/2 unit at the instroke, giving the same com 
pression ratio of 6 to. 1. This ratio is maintained 
constant regardless of the predetermined length 

of stroke of the piston. ’ v e It will be understood that my improved con 

struction is sharply distinguishable, as above 
stated, from constructions that are adapted to be 
adjusted to vary the compressionv ratio through 
varying the length of stroke; my improvement 
being intended and adapted to avoid any varia 
tion in the compression ratio, that is,vto maintain. 
constant the relationship between the volume of 
the cylinder with the piston at the bottom of its 
stroke and the volume of the cylinder with the 
piston at the top of its stroke, thereby enabling 
the engine to at all times operate at maximum 
efficiency and economy. 
What I claim and desire to protect by Letters 

Patent is: 
1. In an internal combustion engine of the type 

comprising a rotatable shaft, two sets of opposed 
cylinders disposed about said shaft and: having 
their axes parallel thereto, Wobbler elements, one 
for each set of cylinders, rotatable with the shaft 
and mounted thereon, and pistons reciprocatory 
in said cylinders and operatively connected with 
said Wobbler elements; the improvement which 
comprises ?y-wheels secured to the shaft at op 
posite ends of the engine and a screw-threaded 
rod rotatable in each fly-wheel, eachfrotatable 
member being pivotally connected at one side to 
the corresponding ?y-wheels, a nut at its opposite 
side engaging the corresponding threaded rod, 
and means to rotate in unison the threaded rods 
at opposite ends of the engine. I > . 

2. In an internal combustion engine- of the type 
comprising a rotatable shaft, two sets of opposed‘ 
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4 
cylinders disposed about said shaft and having 
their axes parallel thereto, Wobbler elements, ‘one 
for each set of cylinders, rotatable with the shaft 
and mounted thereon and pistons reciprocatory 
in said cylinders and operatively connected with 
said Wobbler elements; the improvement which 
comprises fly-wheels secured to the shaft at up 
posite ends of the engine and a screw-threaded 
rod rotatable in each fly-wheel, each rotatable 
member being pivotally connected at one side to 
the corresponding ?y-wheels, a nut at its opposite 
side engaging the corresponding threaded rod, 
and means to rotate in unison the threaded rods 
at opposite ends of the engine, said last named 
means I "comprising a, second shaft extending 
through, the main driving shaft, and driving _ con-._ 
nections from the second shaft to the threaded 
rods. . ‘ 1 

3. In any internal combustion engine of the type 
comprising a rotatable shaft, two sets of opposed 
cylinders disposed about said shaft and having 
their axes parallel thereto, Wobbler elements, one 
for each set of cy1inders,_rotatable with the shaft 
and mounted thereon, and pistons reciprocatory 
in saidcylinders; the‘ improvementwhich com 
prises members, ‘one at each end of the engine, 
nonerotatable ,Withth‘e shaft and pivotally con 
nected with the corresponding pistons and about 
which said Wobbler elements are circumferen 
ti'allyyslidable, means__ at each endof the engine 
rotatable with the shaft, each wobbler element 
being pivoted,‘ to @its . corresponding rotatable. 
means at a radial distance from the, shaft greater 
than the. radial, distance from the Shaft‘, of the 
points of connectionbetween the pistons and the 
non-rotatable member, ‘the, distances, from a 
plane perpendicular to ,theushaft’s axis and inter— 
secting the pivot of said Wobbler element‘, to the , 
pivotal connection vof the corresponding‘ non 
rotatable member with each piston varying, in 
the full stroke of the pistons, to give, in each cyl-f 
indennbetween opposed pistons, maximum and 
minimum volumes corresponding to a predeter-_ 
mined compression ratio, and adjusting means to‘ 
swing each ‘Wobbler ‘element on its pivot to'change 
its angle of obliquity to the shaft and thereby 
increase or decrease said distances. 

vstir/1on1.‘ B. some. 
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