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This invention has for its object to trans 
form a rectilinear movement such as and par 
ticularly, for exampie, the rectilinear move 
ment of the rod of a power pistoin into a con 

ent without the inter 
-rod and crank sys 

to ensure the 'etti in of the notor 
mediary of a connect 
tenn, 
piston or other driving member by negils of 
the rotary movement, produced, but without 
the motor- or driving-member, for ex 
the piston rod, following this movement; 
return of the motor- or driving-member, for 
example the piston rod, being capable of be 
ing made at a speed different from that at 
which the power stroke is effected and this 
return movement being either uniform or 
uniformly accelerated or retarded or com 
prising one or more periods at rest. 

In other words, and in its particular ap 
plication to motors, the invention has for its 
object to apply the motive effort of a single 
acting piston tangentially to a wheel keyed 
On a shaft and to effect the return stroke of 
the piston by means of the rotary movement 
produced, without the rod of the said piston 
following this movement. 
The device which forms the object of the 

invention essentially consists of a shaft, jour 
nalled in a casing Supporting the motor mem 
ber, for example the motor cylinder, this 
shaft having thereon a transverse arm at the 
end of which the said motor member, for ex 
ample, the rod of the driving piston trans 
mits the motive effort tangentially to the cir 
cle of revolution of the said arm whilst driv 
ing a lever which pivoted in the casing is 
guided by a cam of the rotating system in 
order to drive the motor-member during its 
return stroke. 
A preferred form of construction of the 

invention, particularly in its application to 
motors, consists in forming the transverse 
arm by a spur projecting from a fly-wheel 
keyed on the driven shaft and on which are 
formed the cams or guides serving to guide 
the return lever for the motor-member. 
Other characteristics of the invention will 

appear from the following description of an 
example of one way of carrying out the in 

vention as applied to a motor and shown on the accompanying drawings. 
Fig. 1 is a vertical section on the line 1-1 

of Fig. 2 of a construction adapted to the op 
eration of one working cylinder wherein the 
piston executes a forward and backward 
SI’oike for One revolution of the fly-wheel, 
the driving pistoia being in the position cor 
responding to the commencement of the 
working Strcke. 

Fig.2 is a side view, the casing of the fiy 
wheel being partially removed and shown in 
Section. . 

Fig. 3 is a view similar to Fig. 1, but show 
ing the parts in the positions they occupy at 
the cominencement of the back stroke of the 
piston. . . . 

Fig. 4 shows, detached from Fig. 2, the 
lever ensuring the positioning of the pro 
jecting spur of the fly-wheel upon which the 
motive effort is exerted. 

Fig. 5 shows, in a vertical section similar 
to Fig. 1, a modification adapted to the oper 
ation of a motor allowing of two forward 
and two backward strokes of the piston for 
one revolution of the fly-wheel. 

Figs. 6 and 7 show on a larger scale a de 
tail of the construction of the guiding cam 
for the lever ensuring the return stroke of 
the motive piston. 
The fly-wheel 1 is keyed on the shaft 2, 

which is journalled in the casing 3 forming 
a cover and carrying the motor cylinder 4, 
of which 5 indicates the piston, and 6 the rod 
Which carries two rollers 7 engaged in the 
slots 8 of the bell-crank levers 9 pivoted at 
10 in the casing 3 on either side of the fly 
Wheel 1. The power strokes of the piston 5 
are transmitted to the fly-wheel1 by the end 
of the rod 6 acting tangentially to the 
wheel on the spur 11 projecting therefrom. 
This spur 11, which slides in the wheel 1 
is pivoted at 12 to one end of a lever 13 which 
is pivoted at 14 on the said wheel and is pro 
vided at its other end with a roller 15. This 
roller 15, during the rotation of the wheel 
in the direction indicated by the arrow there 
on, bears in the casing on a cam 16 in order 
to rock the lever 13 and cause the spur 11 
to project, when this spur should be sub 
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jected to the action of the rod 6 of the piston 
5. (Fig. 1) during the power stroke of this 
piston, which is produced in any known man 
ner by known means which are not illus 
trated. 
The cam 16 is so arranged that, during the 

operation of the rod 6, the end of the spur 11 
describes a straight line. 
The spur 11, because of its weight and also 

because of the fact that it is connected to the 
longer arm of the lever 13, is naturally pro 
jected outwardly by the action of centrifugal 
force. This R greatly lessens the effort 
to be supplied by the roller 15 and will avoid 
hammering at the commencement of the can 
16. On the other hand, with a view to avoid 
ing the striking of the rod 6 by the spur 11 
due to a premature projection of the latter, 
two inclined planes 17 (spaced sufficiently 
to allow of the passage of roller 15) will hold 
the said spur 11 at a certain distance from 
the rod 6. - . 

During the motive stroke imparted by the 
rod 6 to the wheel, by acting on its spur 11, 
this rod 6 actuates the bell-crank levers 9 
which pass from the position indicated in 
Fig. 1 to that indicated in Fig. 3. At this 
moment, the useful stroke of the piston 5 be 
ing completed, the rotation of the fly-wheel 
brings the cams 18 carried by this wheel into 
contact with the rollers 19 of the lever's 9 
in order to bring back these levers from the 
position indicated in Fig. 3 to that indicated 
in Fig. 1 and tlius effect the return stroke of 
the piston, 5 by acting on its rod 6; the cycle 
described being repeated at each revolution 
of the wheel 1. 
Supplementary cams or guides 20 are fur 

thermore disposed on either side of the fly 
wheel 1 in order to form with the cams 18 
guides in which are: engaged the rollers 19 
of the levers 9 with a view to uniting or syn 
chronizing the movements of the fly-wheel 
1 and of t?? : piston 5, particularly for placing 
this latter in the required position for start 
ing the engine. - 

In Fig. 5, the fly-wheel 1 carries on either 
side two cams 18 and two cams. 20 so as to 
obtain, by producing two rocking motions of 
the levers 9 per revolution, two back strokes 
of the motor piston, either with a view to 
working on a 4-stroke cycle, or with a view to 
obtaining two motive impulses per revolution 
by providing the fly-wheel with a second spur 
11 and the casing 3 with a second cam 16, 
shown in dotted lines. 
The invention, by the multiplication of 

the number of power or motor cylinders and 
by the uniform and equal spacing of the 

CO 

65 

points of application of the motive impulses 
on a fly-wheel with a number of cams or an 
appropriate number of fly-wheels keyed on 
the same shaft permits of rendering the: mo 
tive pulsations largely unnoticeable and of 
obtaining, for example by the use of internal 

combustion engine cylinders, an excellent 
combustion or explosion turbine which is 
powerful and rotates slowly. 

If the members or parts are only considered 
from the static point of view it will be seen 
that on turning the wheel 1 in the direction 
indicated by the arrow, the cams 20 overtake 
the rollers 19 which, rolling over the inclined 
plane thereof engage between these cams and 
the cams 18 and pass along the right-hand 
part 21 of the latter, thus causing the rocking 
of the levers 9 on their pivots 10 and the 
movement of the piston 5 in the direction in 
dicated by the arrow in Fig. 5. The rotation 
of the wheel 1 continuing, the rollers 18 ap 
proach towards the centre of the wheel 1 
and encounter a neutral portion 22 of the 
cams 18 which produces a period during 
which the levers 9 and piston 5 are at rest; 
then the convex portion 23 of the cams 18, 8. 
which forms a kind of involute curve, pro 
duces the inverse rocking of the levers 9 and 
an inverse stroke of the piston 5. 

In Figs. 6 and 7, the outer end of the cam 
18 comprises a rocking nose 24 pivoted at 25, 
and forming an extension of the guiding 
curve 23 which the cam offers to the roller 19 
of the lever 9. This nose 24 has two in 
is 26 and 27 arranged one on each side of 
the 

stroke of the piston 5, when the roller 19 en 
gages between the guide 20 and the straight 
portion of the cam 18. This arrangement 
has the advantage of increasing the ampli 
tude of oscillation of the lever 9 to ensure a 
complete return stroke of the piston 5 (Fig. 
6) without hampering the beginning of the 
power stroke of this piston, the nose 24 being 
rocked at this moment (Fig. 7), under the 
action of roller 19 acting on the incline 26, 
to withdraw or recede. During this power 
stroke, the roller 19 strikes the incline 27 and 
brings the nose 24 back into the position 
shown in Fig. 6 where it is held under the 
action of centrifugal force to be presented 
anew to the roller 19 and be rocked thereby as 
has already been disclosed. The nose 24 is 
furthermore provided with a light spring 28 
tending to hold it, particularly in the position 
indicated in Fig. 6. 
I claim:- 
1. A device for transforming a rectilinear 

movement into a continuous rotary move 
ment, comprising a rotatably mounted wheel, 
a piston, a rod carried thereby, means where 
by upon the reciprocation of the piston said 
rod will engage said wheel tangentially there 
of to impart rotary motion thereto, and means 
connected to the piston rod and controlled by 
said wheel for regulating the idling move 
ment of the piston. 

2. A device for transforming a rectilinear 
movement into a continuous rotary move 
ment, comprising a rotatably mounted wheel, 

pivot 25 in the part 21 of the cam pre 
sented to the roller 19 during the useful 
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a piston, a rod carried thereby, means car 
ried by and projecting from the peripheral 
face of the wheel designed to receive a work 
ing thrust from the rod reciprocating tan 
gentially to the periphery of the wheel, and 
means coupling the piston rod and the wheel 
and controlled by said wheel for regulating 
the idling movement of the piston. 

10 
3. A device for transforming a rectilinear 

movement into a continuous rotary move 
ment, comprising a wheel, a piston and piston 
rod designed to reciprocate on a line tangen 
tially to the periphery of the wheel, a spur 
carried by and projecting from the periphery 

5 

25 

of the wheel to receive an end thrust frolin 
the piston rod on its power stroke, and means 
for causing said spur to be extended at the 
proper period in the rotation of the wheel to 
receive the thrust of said rod. - 

4. A device for transforming a rectilinear 
movement into a continuous rotary move 
ment, comprising a rotatably mounted wheel, 
a piston, a piston rod carried by and extend 
ing rigidly from said piston, Said piston and 
rod being designed to reciprocate in a line 
tangentially to the periphery of said wheel, 
means carried by the wheel upon its periph 
ery for receiving a power thrust from said 
piston rod, and a control member having piv 
otal connection with said piston rod and with 
the wheel and actuated by said wheel for 
timing the idling movement of the piston. 

5. A device for transforming a rectilinear 
movement into a continuous rotary movement 
comprising a rotatably mounted wheel, a pis 
ton, a piston rod carried by and extending 
rigidly from said piston, said piston and rod 
being designed to reciprocate in a line tan 
gentially to the periphery of said wheel, 
means carried by the wheel upon its periphery 
for receiving a power thrust from said pis 
ton rod, a pivotally mounted control arm 
having pivotal connection with said piston 
rod, and a cam actuated by said wheel and op 

3 erating said arm to time the idling movement of said piston. 

5 

6. A device for transforming a rectilinear 
movement into a continuous rotary move 
ment, comprising a rotatably mounted wheel, 
a piston and piston rod rigidly connected and 
designed to reciprocate in a line tangentially 
to the periphery of said wheel, a spur recip 
rocably mounted in the peripheral portion of 
the wheel to project radially thereof, and cam 

5 operated means timed to cause the projec 
tion of said spur to receive a power thrust 
from said piston rod. 

7. A device for transforming a rectilinear 
movement into a continuous rotary move 
ment, comprising a rotatably mounted wheel, 
a piston and piston rod rigidly connected and 
designed to reciprocate in a line tangentially 
to the periphery of said wheel, a spur recip 
rocably mounted in the peripheral portion of 
the wheel to project radially thereof, cam 

3 

operated means timed to cause the projection 
of said spur to receive a power thrust from 
said piston rod, a pivotally mounted bell 
crank having pivotal connection between one 
-arm and said piston rod, and a cam element 
controlled by said wheel and operating upon 
the other arm of the bell crank to control and 
time the idling movement of the piston and 
piston rod. ... . . . . . . . . 

8. In a device of the character described 
including an arm pivotally mounted at one 
end, means normally resisting movement of 
the arm in one direction, and a cam structure 
designed to act upon the free end of said arm 
having a portion thereofremote from the cen 
ter of rotation formed to provide a yieldable 
surface designed to take up the shock inci 
dent to a forced engagement of said arm with 
the cam, said means maintaining engagement 
between the arm and cam. 

9. In a device of the character described 
including an arm member pivotally mounted 
at one end and a power piston connected 
with the arm and operating to forcibly swing 
it at predetermined periods, a cam structure 
adapted to have the free end of the arm en 
gaged thereagainst, formed to describe a sub 
stantially involute curve, said cam having a 
portion remote from the center of rotation 
thereof designed to yield when engaged by 
the free end of said arm moving under the 
influence of said piston, to reduce the shock 
incident to such contact of the arm there with, 
said piston maintaining engagement of the 
arm with the cam. 

10. A device for transforming a rectilinear 
movement into a continuous rotary move 
ment, comprising a circular rotatable body, 
a piston and piston rod rigidly connected and 
designed to reciprocate tangentially to the 
periphery of the body, means carried by the 
body upon its periphery for receiving a 
thrust from said rod upon operation of the 
piston, a cam upon one face of the body 
formed to describe a substantially involute 
curve and having a straight portion connect 
ing the inner and outer ends of the curved 
portion thereof, a bell crank having loose piv 
otal connection between the free end of one 
arm and the piston rod and arranged to have 
the free end of the other arm brought into 
engagement with said cam, and means where 
by that portion of the cam at the point of 
connection between the outer end of the 
curved and straight part thereof will yield 
to pressure placed thereon by the adjacent 
crank arm when the same is actuated by the piston. 

11. A device for transforming a rectilinear 
movement into a continuous rotary move 
ment, comprising a circular rotatable body, a 
piston and piston rod rigidly connected and 
designed to reciprocate tangentially to the 
periphery of the body, means carried by the 
body upon its periphery for receiving a thrust 
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from said rod upon operation of the piston, a 
eam upon one face of the body formed to de 
'scribe a substantially involute curve and hav ing a straight portion connecting the inner 
andouterends of the our ved portion thereof, 
-a bell orank having loose pivotal connection 
ibetween the free end of one arm and the pis 
ston rod and arranged to have the free end-of 
the other arm brought into engagement with 
said eah, means whereby that portion of the 
gam at the point of connection between the 
outer end of the curved and straight part 
thereof will yield to pressure placed thereon 
by the adjacent crank arm when the same is 

as actuated by the piston, and an auxiliary can 
arranged in substantially spaced parallel re 
lation with said straight portion of the first 
mentioned camfor coaction therewith. 

12. A device for transforming a rectilinear 
go movement into a continuous rotary move 

ment, comprisingia circular rotatable body, a 
piston and piston rod rigidly connected and 
designed to reciprocate tangentially to the 
periphery of the body, means carried by the 

ses body upon its periphery for receiving a thrust 
from said rod upon operation of the piston, 
a cam upon one face of the body formed to de 
scribe a substantially involute curve and hav 
! straight portion connecting the inner 

30 and outer ends of the curved portion thereof, 
a bell crank having loose pivotal connection 
between the free end of one arm and the pis 
ton rod and arranged to have the free end of 
the other arm brought into engagement with 
said cam, means whereby thatportion of the 
cam at the point of connection between the 
outer end of the curved and straight part thereof will yield to pressure placed thereon 
by the adjacent crank arm when the same is 
actuated by the piston, and an auxiliary cam 
arranged in spaced relation with the straight 
portion of the first mentionedicam and pro jecting beyond the periphery of the body for 
the reception of the cam engaging crank arm. 

13. A device for transforming a rectilinear 
movement into a continuous rotary move 
ment, comprising a circularrotatable body, a 
piston and piston rod rigidly connected and 
designed to reciprocate tangentially to the pe 

50 riphery of the body, means carried by the 
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same is actuated by the pisto in that crank arm 
actuated by the cam having a friction roller 
for contact with the cam face, and an aux iliary cam comprising an elongated body ar 
ranged in spaced relation with the straight 
portion of the first mentioned cam and hav 
ing pivotal connection with thie first men 
tioned body and further having an end ex 
tending beyond the peripheral face of the 
supporting body. 

In testimony whereof he has affixed his sig 
nature. . . . . - , , 
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body upon its periphery for receiving a thrust 
from said rod upon operation of the piston, a 
scam upon one face of the body formed to 
describe a substantially involute curve and 

55 having a straight portion connecting the 
inner and outer ends of the curved portion 
thereof, a bellcrank having loose pivotalcon 
nection between the free end of one arm and 
the piston rod and arranged to have the free *60 end of the other arm brought into engage 125 

ment with said cam, means whereby that por 
tion of the cam at the point of connection be 
tween the outer end of the curved and straight 
part thereof will yield to pressure placed 

'65 thereon by the adjacent crank arm when the iO 


