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1. 

This invention relates to mechanism which is 
applicable to reciprocating engines and other ma 
Chines that work with plunger pistons, and by 
which the lateral cylinder wear, with its disad 
Vantageous consequences, is obviated. 

It is known that in engines for automobiles and 
motor cycles, and also in marine engines with 
plunger pistons, the cylinders become badly oval 
ised, So that the compression can no longer be 
effected to its full height, and the desired power 
can no longer be raised. In consequence of this 
oval cylinder wear, the piston will be thrown to 
and fro in the cylinder, whereby knocking occurs. 
With the to and fro movement of the piston, Wear 
also occurs in the piston-ring grooves, with the 
result that the piston rings in these grooves are 
no longer sufficiently fluidtight, and thus the com 
preSSion and the explosion are partially wasted. 
The lateral preSSure of the piston on the cylin 

der Wall likewise occasions the expulsion of the 
cylinder oil film, whereby the cylinder lubrication, 
particularly When starting the engine, Suffers ap 
preciably. 

MoreoVer knoWn motors have the disadvantage 
that the piston has a power-transmitting pivot in 
the hottest part of the piston, which is very diffi 
Cult to lubricate. For this reason it would be 
desirable to make the bearing surface much larg 
er, but the Space necessary for this is wanting. 

All these disadvantages are removed by this 
invention, thanks to the adoption of a mecha 
nism of power-transmission between piston and 
crankshaft which ensures an accurate rectilinear 
motion of the piston, So that cylinder does not ex 
perience the slightest lateral pressure, while at 
the Same time the pivot in the piston, which gives 
rise to many difficulties, is eliminated. 
According to the invention, the power-trans 

mission from the piston to the crankshaft is ef 
fected by means of an organ of movement which 
on the One hand is rotatably connected to the 
Outer end of a pistOn rod, Secured in the piston, 
and On the other hand is slidably connected with 
a block mounted rotatably on the crankpin, and 
thus is guided in a plane passing through the axis 
of the cylinder So that the said organ executes a 
composite movement consisting of a Swinging 
movement in the Sense of the piston movement 
and a reciprocating movement transverse to the 
axis of the cylinder. This guidance of the said 
Organ may be insured by a pull-rod, of which one 
end is mounted rotatably about a fixed point of 
the motor frame, while the other extremity is ro 
tatably connected with the movement organ. 
Moreover the said organ is rotatably combined 
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With a guide, which is carried transversely to the 
axis of the cylinder. 
Owing to the fact that the power reaction point 

no longer lies in the cylinder, but close to the axis 
of the crankshaft, the vibrations of the engine 
are greatly diminished, and the height of the 
motor can be appreciably reduced. 
A further feature of the invention resides in an 

adjustable connection between the actuating 
member and the block rotatably mounted on the 
Crank pin. 
The invention Will be further described here 

under With reference to the accompanying draw 
ings, With a constructional example. In the 
drawing: 

Figure 1 shows a partial cross Section of a mo 
tor, on the axis of a cylinder, with the piston in 
its upper dead centre; 

Figure 2 shows a plan view of the power-trans 
mitting mechanism, 

Figure 3 shows a partial longitudinal section of 
the motor, With One piston in its upper dead 
centre and one piston in its lower dead centre 
position; 

Figure 4 shows the adjustable crank-pin block 
in side elevation; 

Figure 5 is a croSS Section on the line W-W in 
Figure 4; 

Figure 6 is a Section on the line WI-VI in 
Figure 7; 

Figure 7 is an end view of the block; 
Figure 8 is a croSS Section on the line VIII-VIII 

in Figure 4; and 
Figure 9 is a Section on the broken line IX-X 

in Figure 4; 
Figure 10 is a sectional view showing the guide 

for the said organ adapted for use as a pump. 
In each cylinder f there is a piston 2, with a 

piston rod 3 mounted fast therein axially. The 
transmission of power from the piston 2 to a 
Crank-pin 4 of the crankshaft 5 is effected by the 
aid of a movement organ 6, which is rotatably 
connected by a pin with the piston rod 3, and 
pOSSeSSes a sliding Surface 8, which is kept con 
tinuously in sliding contact with a corresponding 
Surface on a block 9, which is so mounted in the 
normal manner as to be freely rotatable upon 
the crank pin 4. Power is thus transmitted from 
the piston to the crankshaft by the pressure of 
the member 6 upon the block 9. As indicated 
in Figure 3, the block 9 may be provided with 
two hooks 20, which engage round the side edges 
of the sliding surface 8, in order to hold it against 
the sliding Surface of the block 9. Such hooks 
or the like may if preferred be applied to the 
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sliding surface 8 instead of to the block 9. In 
the case of a motor-cycle engine the block 9 
may be mounted upon the crank-pin by means 
of a roller bearing. 
The member 6 is furthermore rotatably Con 

nected by a pin with a guide , which is pref 
erably formed by a piston which is movable trans 
versely to the axis of the cylinder , and Which 
can move in an aperture 3 provided in the motor 
frame 2. 

Finally a double connecting rod 4 is rotatably 
connected at one of its ends with the member 6 
by a pin 5, while at its other end it is pivotally 
mounted by means of a pin 6 at a fixed point on 
the engine frame 2. From this it follows that 
the member 6 executes a composite motion, made 
up of a swinging motion about the axis of the 
pin 0 and a reciprocating lateral motion which 
is determined by the length of the connecting 
rod 4 and the position of the fixed point f6, and 
controlled by the displacement of the piston f. 
The arrangement is such that the piston 2 exerts 
no lateral or reaction pressure upon the cylinder 
wall, thanks to the rectilinear displacement of 
the piston rod and the piston, and to the fact 
that the reaction is furnished by the fixed point 

S. 
At the lower dead centre of the piston 2, the 

sliding surface 8 and the crank-pin block 9 aS 
sume the positions 8 and 9 respectively as shown 
in dot-and-dash lines in Figure 1, in which the 
axis of the crank-pin 4 comes to lie at 8, whereas 
it lies at 7 when the piston is at its upper dead 
centre position. The working path of the crank 
thus amounts to more than 180 degrees, and 
conforms to the major arc between the points 

and 8. 
It is worth noting that the aperture 3 may be 

constructed as a cylinder fitting Snugly around 
the piston , in which case the unit , 3 may 
be provided with the necessary valves to enable 
it to be used as a pump, for instance as an oil 
pump. Such an arrangement is shown in Figure 
10 in which a pump unit 32 having a chamber 33 
communicates with the said aperture and is con 
nected to an inlet pipe 34 and an outlet pipe 35, 
respectively controlled by an inlet valve 36 and 
an outlet valve 37. 
From the foregoing it is clear that thanks to 

the elimination of rubbing the cylinder Wall re 
mains cooler, which permits air cooling or oil 
cooling to be employed in place of water cooling. 
Moreover the efficiency of the engine is enhanced, 
and the fuel consumption thus diminished, since 
no loss of pressure is to be feared. It may here 
be observed that the working path of the crank 
is considerably longer for the same piston stroke. 
Since the motor undergoes much leSS Wear, it 
has a longer life; and furthermore the taking 
out of the pistons for inspection is much easier. 
Finally it should also be mentioned that the 
cooling of the rubbing surfaces of the organs 6, 
8 and 9 is automatically ensured by the Swinging 
motion of the mechanism. 
The invention can also be applied to existing 

motors with a cam shaft 9 (Figure 1), with 
which the mechanism according to the invention 
does not come into contact. 
In the case of the adjustable crank-pin block 

of Figures 4 to 9, the lower part 2 thereof is 
united by bolts or studs 22 to the upper part of 
the block. This upper part is divided along the 
central plane in the longitudinal direction of the 
Sliding surface 8 into two halves 23 and 24, which 
are adapted to the sliding surface 8, but leave 
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4. 
some lateral clearance 25, 26 (Figure 5) to allow 
for readjustment. The two parts 23 and 24 are 
held together by fitting bolts 2, which are pro 
vided with adjusting nuts 28. Each bolt 27 has 
a transverse bore provided with an internal ScreW 
thread 29, which forms a nut for a bolt 22. 
The clearance in the slidable connection aris 

ing in consequence of wear can be eliminated by 
moving the two partS 23 and 2 nearer together, 
in consequence of which the breadth of the 
V-shaped guide formed in these parts is reduced. 
For this purpose all that is necessary is to tighten 
up the nuts 28, after part of a packing inserted 
between the Surfaces 30 and 3 has been taken 
away, or if necessary Some part has been removed 
from these Surfaces themselves. 
This adjustable block may of course be en 

ployed with the greatest advantage for the slid 
able connection according to Figures 1 to 3. Its 
adoption may however be advantageous in Similar 
slidable connections of other appliances also. 
What I claim is: 
i. Mechanism for the transmission of power 

from piston to crankshaft in an engine with 
plunger pistons, each displaceable in a cylinder, 
comprising an actuating member which is rotat 
ably connected with a piston rod mounted fast 
in the piston and is also slidably connected With 
a block rotatably mounted on a crank-pin of said 
Crankshaft, and means for guiding the said 
actuating member in a plane passing through the 
Cylinder axis So that the said actuating member 
executes a composite motion which consists of a 
SWinging motion in the direction of the motion of 
the piston and a reciprocating motion transverse 
to the axis of the cylinder, in such a way as to 
impart a rectilinear motion to the piston and 
piston rod. 

2. Mechanism for the transmission of power 
from piston to crankshaft in an engine with 
plunger pistons, each displaceable in a cylinder, 
Comprising an actuating member which is rotat 
ably connected with a piston rod mounted fast 
in the piston and is also slidably connected with 
a block rotatably mounted on a crank-pin of said 
Crankshaft, a connecting rod rotatably connected 
by one of its ends to the actuating member and 
rotatably Suspended by its other end at a fixed 
point of the engine, a guide member rotatably 
connected to the actuating member, and means 
for guiding the guide member transversely to 
the cylinder axis, So that the actuating member 
executes a composite motion which consists of a 
SWinging motion around its axis of articulation 
to the guide member and a reciprocating motion 
transverse to the axis of the cylinder so as to 
in part a rectilinear motion to the piston and 
piston rod. 

3. Mechanism according to claim 2, in which 
the guide member is formed by a piston while 
its guiding means are formed by a cylinder car 
lied by the engine, the unit formed by the said 
guiding cylinder and the guiding piston displace 
able therein being capable of being used as a 
pump. 

4. In a mechanism for the transmission of 
power from piston to crankshaft of an engine with 
plunger pistons each displaceable in a cylinder, 
Comprising an actuating member rotatably con 
nected to a piston rod mounted fast in the piston, 
means for guiding the actuating member in a 
plane passing through the cylinder axis and im 
parting to the actuating member a composite 
motion which consists of a Swinging motion in 
the direction of the motion of the piston and a 



SEARCH ROON 

2,470,809 
5 

reciprocating motion transverse to the axis of 
the cylinder, a block rotatably mounted on a 
crank-pin of the crankshaft, and sliding Surfaces 
on said actuating member and said block, inter 
engaging with one another in the manner of 
hooks, 

5. In a mechanism for the transmission of 
power from piston to crankshaft of an engine 
with plunger pistons each displaceable in a cyl 
inder, comprising an actuating member rotatably 
connected to a piston rod mounted fast in the 
piston, means for guiding the actuating member 
in a plane passing through the cylinder axis and 
imparting to the actuating member a composite 
motion which consists of a Swinging motion in 
the direction of the motion of the piston and a 
reciprocating motion transverse to the axis of 
the cylinder, a block rotatably mounted on a 
crank-pin of the crankshaft and divided in two 
halves along a plane perpendicular to the axis 
of the crankshaft, registering holes in Said halves, 
adjustable fitting bolts arranged in Said holes for 
assembling said halves, a slide track of V-shaped 
croSS Section formed in said block and extending 
parallelly to said plane and symmetrically 
thereto, a sliding surface of corresponding shape 
on Said actuating member and arranged with 
lateral clearance in Said slide track, and means 
for maintaining sliding contact between said 
Slide track and said sliding surface. 

6. In a mechanism for the transmission of 
power from piston to crankshaft of an engine 
With plunger pistons each displaceable in a 
cylinder, comprising an actuating member 
rotatably connected to a piston rod mounted fast 
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in the piston, means for guiding the actuating 
member in a plane passing through the cylinder 
axis and imparting to the actuating member a 
composite motion which consists of a Swinging 
motion in the direction of the motion of the 
piston and a reciprocating motion transverse to 
the axis of the cylinder, a block rotataby mounted 
on a crank-pin of the crankshaft and comprising 
a portion which is divided into two halves along a 
plane perpendicular to the axis of the crankshaft, 
registering holes in said halves, adjustable fitting 
bolts arranged in Said holes for assembling said 
halves, a slide track of V-shaped cross section 
formed in Said divided portion of the block and 
extending parallelly to said plane and symmet 
rically thereto, a sliding surface of corresponding 
shape on Said actuating member and arranged 
With lateral clearance in Said slide track, regis 
tering holes in the undivided portion of said block 
and in the Said adjustable bolts, screw threads in 
the holes of the latter, bolts screwed in the latter 
holes for assembling the divided and undivided 
portions of Said block, and means for maintain 
ing sliding contact between said slide track and 
Said sliding surface. 
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