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To all thom, it may concern: 
Be it known that I, WIELIAM, FRANCIS 

GEDDEs, a subject of the King of Great Brit 
ain and Ireland, and resident of Subiaco, in 
the State of Western Australia, Common 
wealth of Australia, have invented an in 
provement in Internal-Combustion Engines, 
of which the following description, in con 
nection with the accompanying drawing, is 
a specification, like characters on the draw 
ing representing like parts. 
This invention relates to improvements 

concerning internal coiabustion engines. 
in internal combustion engines, as hither 

to constructed, connecting rods have been 
connected to cranks operating a crank shaft. 
Therefore, with a uniform speed of crank 
shaft, each stroke of the piston has had the 
same velocity. It is considered that the com 
paratively low efficiency of the internal com 
bustion engine is largely due to too rapid 
piston velocity during the power stroke, 
which precludes adequate absorption of the 
explosive effort. 
The varying torque due to the changing 

positions of the connecting rods and cranks 
also reduces the efficiency. 
The present invention discloses means 

whereby the explosion and intake piston 
strokes can be of comparatively slow speed, 
whilst the scavenging and compression 
strokes will be of higher speed. 
To enable the invention to be more read 

ily understood reference will now be made 
to the accompanying drawings, in which :- 

Fig. 1 is a side elevation partly sectional 
of a unit constructed according to the in 
vention. 

Fig. 2 is a diagrammatic representation to 
indicate positions of the crank and con 
necting rod at various parts of the up and 
down strokes. 

Referring more specifically to Fig. 1, the 
piston 10 can have a gudgeon pin 11 of the 
conventional form. A connecting rod 12 at 
the big end is pivoted and fulcrumed to a 
lug 13 of a rocking and slotted inclined bent 
lever 14. This lever is inclined upwardly 
So as to be at an angle of 45° when the pis 
ton is at the top of the stroke and to be ap 
proximately horizontal when the piston is 
at the bottom of the stroke. Such lever ex 
tends laterally and is fulcrumed at 15. The 
crank shaft 16 is approximately in horizon 

tal alignment with the fulcrum 15 when the 
invention is applied to a vertical engine. 
Said crank shaft has a crank 17 supporting 
a crank pin 18, that is embraced by a 
shrouded roller 19 running in the slot of the 
lever 14. Alternatively, a sliding block 
could be used. 

Reciprocation of the connecting rod 12 
1esults in the slotted lever 14 being rocked 
and in the roller 19 being rolled backwards 
and forwards in the slot thereof. Mean 
while the crank pin 18 is being rotated in 
the path of the dotted line shown in Fig. 1, 
whereby the crank shaft 16 carrying the fly 
wheel is also rotated. Relative movement 
between the piston and the crank shaft does 
not have the simple relationship that it does 
in the conventional mechanism. This state 
ment will be explained by reference to the 
diagrammatic representation shown in Fig. 
2. in this a, a represent respectively the 
centres of the gudgeon pin and the crank 
pin when the piston is at the starting point 
for the downward stroke; b, b’ represent 
the aforesaid centres when the piston has 
travelled half of its downward stroke; e, c' 
represent the aforesaid centres when the pis 
ton is at the end of the downward stroke; 
d, d represent the aforesaid centres when 
the piston has travelled half of the return 
stroke. This means that whilst the gudgeon 
pin and attached piston have travelled from 
(, to c, the crank pin has travelled from a 
to c', or about 5% of a revolution. Whilst 
the gudgeon pin and piston are travelling 
the return stroke from a to a, the crank pin 
will travel from o' to a?, or about 3% of a 
revolution. . 
Translated into terms of practice where 

there is a comparatively constant speed at 
the crank shaft the foregoing means that 
each piston stroke is relatively of slow speed, 
whilst the return stroke is correspondingly 
faster. 
The invention as applied to a four cycle 

engine results in the explosion and intake 
strokes, being comparatively slow, whilst the 
Scavenging and compression strokes are cor 
respondingly faster. It should be noted that 
the lever 14 is fulcrumed laterally to the 
left side of the cylinder to obtain the effect 
peculiar to my invention when the crank 
rotates in a clockwise direction. Should it 
be necessary to apply my invention to an 
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engine in which the crank normally rotates 
in an anti-clockwise direction, then the lever 
14 will be fulcrumed laterally to the right 
of the cylinder. 

It should further be noted that should the 
engine be inverted as compared to the posi 
tion which is conventional, the following 
relative positions will be necessary. The 
power stroke will move upwardly, whilst the 
bent level 14 will be inclined downwardly 
and will be fulcrumed to the right of the 
cylinder to obtain the results accruing from 
this invention when the crank is rotating in 
a clockwise direction. Usually it will be 
preferable to have a plurality of units oper 
ating the same crank shaft. The units will 
be positioned in such relative stroke posi 
tions as are adapted to give a well balanced 
power plant. 

I claim :- 
1. In an internal combustion engine, the 

combination of a cylinder, a piston working 
therein, a connecting rod, a slotted rocking 
lever fulcrumed laterally left of the cylin 
der and pivoted to the connecting rod, and 
a crank slidingly connected to the slotted 
lever and rotated in a clockwise direction 
thereby. 

2. In an internal combustion engine, the 
combination of a cylinder, a piston working 
therein, a connecting rod, a slotted upward 
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ly inclined and bent rocking lever fulcrumed 
laterally left of the cylinder and pivoted 
to the connecting rod, and a crank slidingly 
connected to the slotted level and rotated 
in a clockwise direction thereby. 

3. In an internal combustion engine, the 
combination of a slotted upwardly inclined 
and bent lever fulcrumed on the left side, a 
clank slidingly connected to the slotted lever 
and rotated in a clockwise direction thereby, 
and a crank shaft approximately in hori 
Zontal alignment with the fulcrum of the 
inclined lever. 

4. In an internal combustion engine, the 
combination with a cylinder, of a piston 
working therein, a connecting rod, a crank 
shaft having a crank and a slotted rocking 
lever fulcrumed laterally of the cylinder at 
such a point that a line drawn through the 
fulcium and the crank shaft is approxi 
lmately perpendicular to the cylinder axis, 
the slotted portion of said lever receiving 
the crank and being inclined relative to the 
cylinder axis, the fulcrum point and in 
clination of the lever being such that during 
the power stroke and suction stroke the 
crank will be turned through a greater arc 
than during the compression stroke and 
Scavenging stroke. 

Dated this 18th day of September, 1924. 
WILLIAM FRANCIS GEDDES. 
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