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This invention relates to new and useful im 
provements in combustion engines, and particu 

' provision of a reciprocating connection between 

larly to engines of the general class in which the 
power shaft may be operated in clockwise and 
also in counter-clockwise direction as may be de 
sired... 
... with the exception of a few internal combus 
tion marine engines which include complicated 
and expensive mechanism for reversing their di 
rectlon of Operation, most combustion engines op 10 
erating on the spark ignition or Diesel principle 
have no provision for reversing the operating di 
rection of their power shafts. Any reversal of 
power is effected by reverse gears adapted to be 
clutched to the power shafts. This condition has 

the engine power shaft and a revoluble element 
for imparting continuous movement in the desired 
directions, to the said valve operating and ignition 
mechanisms. . . . . 

: Another object is to provide in a mechanism 
of the above character, a buffer device which will 
be effective to limit reverse movement of the said 
valve operating and ignition mechanisms and 
which, in the event of such limited reverse move 
ment, will be effective to start the said mecha 
nisms moving in the desired directions. :: 

15 
prevailed in spite of the fact that combustion en 
gines having the capacity for reversing the op 
erating direction of their power, shafts, present 
distinct advantages, in many situations, over the 
conventional structures in which the power shafts 

... rotate in only one direction. There is also a dis 
tinct advantage in operating any type of internal 
combustion engine in opposite directions, in that 
the wear on the bearings and various movable 
parts of the engine will be more equally distrib 
uted, whereas in the one directional engine the 
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Wear, to a large extent, is localized, because of . 
the thrusts and pressures exerted on the parts, 
for example on the bearings, shafts, pistons and 
cylinder walls, because of the continuous opera 
tion of the engine in one direction. 
The present invention appertains particularly 

to the provision of improvements in two direc 
tional engines, and has as one of its principal ob 
jects the provision, in an engine of the above gen 
eral class, improved constructions and arrange 
ments of cooperating parts whereby, the power 
shaft of the engine may be rotated in either clock 
Wise or counter-clockwise directions, as may be 
desired, without changing the normal operating 
direction of the valve operating and ignition 
mechanisms or other operating parts of the en 
gine. . . . . 
Another and more specific object of the inven 

tion is to provide, in a combustion engine having 
a crankshaft operable in either forward or re 
Verse directions, a simplified driving connection 
between the engine power shaft and the valve op 
erating the ignition means, whereby these mecha 
nisms, as well as the other operating devices 
adapted or required to be operated in timed rela 
tion to the movement of the engine pistons, may 
be driven in predetermined directions regardless 
of the direction of movement of said power shaft. 
In this connection, the invention contemplates the 
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A further object is to provide, in combination 
with a buffer device adapted to function as above 
mentioned, means automatically effective to move 
the buffer device out of its operating position 
when the engine attains a predetermined Speed 
and which will permit the said buffer to assume 
its operating position when the engine operation 
is slower than said predetermined Speed. 
Other objects, and advantages of the invention 

will be apparent from the detailed description of 
one preferred embodiment shown in the accom 
panying drawings. 
In the drawings '... " , ; 
Fig. 1 is a side view, partly in section, of an 

internal combustion engine constructed and 
adapted to operate in accordance with the prin 
ciples of this invention. 

Fig. 2 is a front view, with parts broken away, 
to illustrate a suitable means for operatively con 
necting the power, shaft of the engine with a rev 
oluble member for imparting one directional 
movements to the valve operating and ignition 
mechanisms of the engine. 

Fig. 3 is a vertical section through a detent 
mechanism made in accordance with this inven 
tion and cooperating with the said revoluble 
member to insure one directional movement of the 
valve operating and ignition mechanisms with 

direction of movement of the out regard to the 
power shaft. ...' ' . . . . . . . ". 

Fig. 4 is a view similar to Fig. 3 but showing 
the detent moved out of the path of movement 
of said revoluble member. 

Figs.'5, 6,7 and 8 are diagrammatic views illus 
trating the full cycle of the engine's operation in 
One direction; and 

Figs. 9, 10, 11 and 12 are diagrammatic views 
illustrating the manner in which the detent 
mechanism functions to insure movement of the 
Valve and ignition mechanism in the proper di 
rection when the power shaft is operated in the 
reverse direction. . . . . . . 
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2 
shown in Figs. 1 and 2 embodied in an internal 
combustion engine which, for the most part, is of 
conventional construction. It is a four cylinder 
Spark ignition engine constructed to operate on 
the four-cycle principle. This particular type of 
engine, however, is shown merely as a convenient 
Structure for illustrating the principles of the 
present invention and is not intended as a limi 
tation. 
The engine herein shown includes a cylinder lo 

block 0, a power shaft f, journaled in suitable 
bearings 2, 3 and 4 and provided with the 
usual Crank portions 5. The piston connecting 
rods 6 are connected to the crank portions of 
the power shaft and to suitable pistons, T which 
Operate in the usual and well known manner to 
CompreSS the fuel and transmit the force of the 
combustion thereof to the power shaft. 
The can shaft for opening the inlet and ex 

haust Valves associated with the several cylin 
ders of the engine is indicated at 8. It is journ 
alled in bearings f9, 20 and 2, and is formed with 
eight cans designated collectively by the numeral 
22, for actuating the valve tappets 23. The cam 
shaft and ignition mechanisms in most engine 
Structures now made for general use are normally 
Operated in a predetermined direction, the cam 
shaft being operated by gear or belt connections 
With the power shaft. With such constructions, 
1eVerSeno Venaert. Of the crank Shaft also reverses 
the operation of the valves and the ignition mech 
anisms. Consequently, such engines will not op 
erate in a reverse direction. 
In the present invention, the camshaft 8, the 

ignition distributor 64, the oil pump 60, the fan 
68 and the generator 69 are all operated in a con 
tinuous direction, and at the same time permit the 
power shaft of the engine to operate in forward or 
reverse direction, as may be desired. 
The above results are accomplished by means 

of the following commections: The camshaft 8 
is provided with a timing gear 28 which meshes 
With a Smaller gear 29. The smaller gear is 
mounted on a Suitable stub shaft 30, extending 
OutWardly from the cylinder block fo. In en 
gines of the four cycle type, as herein illustrated, 
the gears 28 and 29 have a two to one ratio so 
that the Smaller gear will make two full revolu 
tions for each revolution of the larger gear. The 
Small gear 29 is operatively connected to the 
power shaft of the engine so as to make one com 
plete revolution for each revolution of the power 
shaft. This connection includes a connecting rod 
3F, pivotally suspended from a crankpin 32 which 
has a fixed relation to the gear 29. The other 
end of the rod 3 is pivotally connected at 33 to 
a reciprocating side member 34. The said slide 
member is supported in suitable guideways 35-35, 
SO as to avoid any lateral movement and is pro 
Vided with a connecting, rod 36 or other suitable 
means for engaging a portion of the crank shaft 
adapted to impart reciprocating movement to the 
slide member. 

In the present embodiment, the connecting rod 
36 is pivotally connected at one end to the slide 
at 37 and its other end is connected to a short 
erank portion 38, formed at the forward end of 
the power shaft. 8. The length of the crank por 
tion 38 of the power shaft corresponds to the dis 
tance from the center of the crank pin 32 to the 
longitudinal axis of the stub shaft 30. It will be 
apparent, therefore, that when the engine crank 
shaft is in a dead center position relative to the 
piston rods 6, the connecting rods 3 and 36 
Will be aligned with each other and in similar 

5: 
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dead center position. However, the relative posi 
tions of the cranks f and 38 may be shifted, if 
desired. 
When the engine crank shaft is in dead-center 

position, the shaft may be rotated in either clock 
Wise or counterclockwise directions without af 
fecting the normal movement of the engine piston. 
When the engine crank Shaft is in dead center 

position relative to the connecting rods 3f, 36 
and the small gear 29, the crankshaft may be 
rotated from Such position in either forward or 
reverse directions. However, in order to insure 
continued one directional movement of the gears 
28 and 29, a locking cam 39 is carried by the gear 
29 and adapted to cooperate With a detent 40 So as 
to prevent reverse movement of the gears 28 and 
29 beyond the point corresponding to the dead 
center position of the crankshaft 8. 
The can is formed With a suitable number of 

abutment shoulders 4 adapted, during a reverse 
movement of the crank shaft to a dead center 
position, to engage the outer end of a buffer men 
ber 2 of the said detent. Preferably, the abut 
Inent shoulders 4 and the end of the buffer men 
ber 42 are inclined from the vertical plane, as 
indicated best in Figs. 3 and 4, so that the said 
abutment shoulders, 4 will bear flat against the 
inclined end surface of the buffer member 42 be-, 
fore the cam is moved to a position corresponding 
to the dead center of the Crank Shaft. The buffer 
member 42 of the detent is supported in the hous 
ing 43 With capacity for lengthwise movement. 
An enlargement 44 Substantially fits a cylindrical 
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recess in the housing 43 and serves as an abut 
ment for one end of coil spring 45 interposed be 
tween the said enlargement 44 and the bottom 
face. 49 of the cylindrical recess. The buffer 
rember 42 is also provided with a reduced por 
tion 47 which enters a center bore 48 in the house 
ing 43 and serves as a stop to limit the in Ward 
movement of the buffer member. The length of 
the buffer member is such that the portion 47 
Will engage the botton Surface of the bore: 48. So as 
to stop the lengthwise movement of the buffer 
When, during a ceVerse movement of the cam 39, 
either shoulder 4 is brought to a position corre 
sponding to the dead center position of the crank 
38 relative to the connecting rod 36. The force 
exerted by the compressed spring 45, therefore, 
tends to move the can 39 in a clockwise direction 
as SOOn as the crank 39 noves beyond its said 
dead center position. The buffer member is re 
tained within the housing by means of a split 
resilient ring 49 which fits in a groove 50 formed 
On the inner Surface of the cylindrical recess near 
the Outer end of the housing. The buffer member 
may be held against rotation within the housing 
by any suitable means; for example, a screw 5? 
may extend through the housing 43 into a slot 52 
formed in the enlargement, 44. The detent 40 is 
pivoted on a stud 53 which extends outwardly 
from the engine block and is biased toward its 
can engaging position by means of a spring 54 
extending through an opening in the stud 53 and 
having its other end extending through an open 
ing in the lug 55 formed on the detent casing. 
In Order to avoid the tapping sound which may 
result from the buffer member 42 dropping off the 
Outer end of the shoulder 4 of the cam as the 
Cam is rotated in a clockwise direction, provision 
is made to move the detent out of the path of 
travel of the shoulder 4 after the engine has at 
tained a predetermined speed. Various devices 

75 
may be used for accomplishing this result. How 
ever, in the present embodiment a simplified 
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normal position as indicated in Fig. 3. 
The operation of the improved mechanism o 

this invention will be readily apparent from in 
spection of the diagrams shown in Figs. 5 to 12, 
inclusive. 
inclusive indicate respective positions of the parts 

can member 39. 
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pose which consists of a cylinder 56 adapted to be 

detent 40. A conduit 59 leads from the lower por 
tion of the cylinder 56 to an oil pressure pump 60, 
positioned at any suitable location within the 
crank casing of the engine. The oil pump is pref 
erably driven by means of a shaft 6 provided at 
its upper end with a gear 62 which meshes with 
a gear 63 on the camshaft. It will be obvious, 
however, that the pump 60 can be driven from 
any other suitable operating member of the en 
gine so as to force the oil from the crank case 
into the cylinder 56 beneath the piston 57 so as 
to move the detent mechanism 40 from the posi 
tion shown in Fig. 3 to the position shown in Fig. 
4 of the drawings. The oil pressure is used for 
this purpose in the present embodiment so that 
the detent 40 will remain in the position indi 
cated in Fig. 3 until the engine has attained a 
sufficient Speed to build up an oil pressure in the 
said cylinder 56. As soon as the speed of the 
engine falls below that required to provide the 
necessary oil pressure, the detent will move to its 

The diagrams shown in Figs. 5 to 8, 

means is shown for accomplishing the above pur 
fixed to the engine block. A piston 57 is fitted 
within the cylinder and is connected by means of . 

... a connecting link 58 with the housing; 43 of the 

10 

be readily understood from the previous descrip 
tion of the diagrams in Figs. 5 to 12, inclusive, 
that the combustion in the engine cylinder may 
take place at either side of the dead center po 
sition of the crank shaft, and have the same re 
lationship with the down-stroke of the pistons 
regardless of whether the crankshaft is rotated 
in a clockwise or in a counter-clockwise direc 
tion. With the timing device connection to op 
erate from the camshaft, as previously de-, 
Scribed, the operation is set for what may be con 
sidered perfect operation in one direction of the 
engine. This condition, will prevail in exactly 
the same manner for operation of the engine in 
the reverse direction. . . . . . . . . . . . . . 

While one preferred embodiment of the inven 
tion is illustrated in the accompanying drawings, 
it will be understood that various modifications 
in structure, including different arrangements 
and the use of equivalent devices for accomplish 
ing the same result, as herein described, may be 
made. Without departure from the principles of 
this invention. It will be understood, therefore, 

30 

that this invention contemplates all such modifi 
cations and equivalents which come within the 
scope of the appended claims. 
'...I. claim: ". . . . 

1. In combination with the power shaft of an 
internal combustion engine and a revoluble mem 
ber for imparting movements to other parts of . 
the engine in timed relation to the movement 

when the engine crankshaft is rotated in a clock 
wise direction, for example when the engine is 
starting and before it has acquired sufficient speed 
to elevate the detent 40. Fig. 5, shows a dead 
center position of the crankshaft with the buffer 
rod 42 in engagement with the shoulder 4f of the 

The rotation of the engine 
crankshaft it, in the clockwise direction will 
necessarily move the cam 39 in the direction in 

35 

of the power shaft; means for operatively con 
necting the power shaft with the revoluble mem 
ber and buffer means positioned in the path of . 
movement of said revoluble member for prevent 
ing movement thereof beyond a predetermined 
position in one direction regardless of the direct 

40 

dicated by the arrow in Fig. 6 since it can not 
rotate in any other direction because of its en 
gagement with said buffer rod 42. At the end of 
one-half revolution of the crank shaft the piv 
oted rods 31, 36 are again in a dead center posi 
tion, but the fixed rotation of the cam 39 will 
continue in a clockwise direction for the same 
reason as previously mentioned in connection 
with Fig. 5. Assuming that the engine has come 
to rest in the position indicated in Fig. 9, and the 
crank shaft is rotated in a reverse direction so 
as to start the counter-clockwise operation of the 
engine, the cam member 39 is rotated in a reverse 
direction from the position shown in Fig. 9 to the 
position shown in Fig.10 so as to bring one of its 
shoulders 4 against the buffer 42. From this 
position the crank shaft if and the connecting 
rod 36 will continue in a counter-clockwise direc 
tion, but the cam 39 will thereafter move in a 
The ignition distributor 64 is driven by means 

of a direct connection with the cam shaft 8. 

50 
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shaft. . . . 

tion of the movement of the power shaft. '; '.' 
2. In combination with the power shaft of an 

internal combustion engine and a revoluble men 
ber for imparting movements to other parts of 
the engine in timed relation with the movement 
of the power shaft; reciprocating means for op 
eratively connecting the power shaft, with the 
first revoluble member, and buffer means, posi 
tioned in the path of movement of said revoluble 
member for preventing movement thereof beyond 
a predetermined position in one direction regard 
less of the direction of movement of the power 

3. In combination with the power shaft of an 
internal combustion engine and a revoluble 
member for imparting movements to other parts 
of the engine in timed relation with the move 
ment of the power shaft; means for operatively 
connecting the power shaft with the revoluble 
member, a buffer means positioned in the path 

.. of movement of said revoluble member and ef 

60 
clockwise direction as shown in Figs. 11 and 12. 

This connection comprises preferably a beveled 
gear. 65 on the camshaft which meshes with the 
beveled gear 66 on the distributor shaft 67. All 
other operating parts, including the fan 68 and 
the generator. 69 which are normally driven in 
one direction, are preferably driven by connec 
tions with the camshaft, such, for example as 
pulleys 70, 7 and 72 and belt T3. . . . . . . 
By reason of the reciprocating connection be 

tween the power shaft of the engine and the one 

(5 

70 

fective during the initial movement of the power 
shaft of the engine to limit reverse movement of 
said revoluble member to a predetermined posi 
ition. . . . . . . . . . . 

4. In combination with the power shaft of an 
internal combustion engine and a revoluble mem 
ber for imparting movements to other... parts of 
the engine in timed relation with the movement 
of the power shaft; reciprocating means for op 
eratively connecting the power shaft with the 
movabel member, buffer means positioned in the 
path of said revoluble member for limiting re 
verse movement, thereof during the initial opera 
tion of the engine, and means automatically ef 
fective, when the engine attains a predetermined 

directional revoluble members, such as the valve 
operating means and the ignition means, it will 75 movement of said revoluble member. 

speed, to move said buffer out of the path of 
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5. In combination with the power shaft of an 

internal combustion engine and a revoluble mem 
ber for imparting movements, to other parts of 
the engine in timed relation. With the movement 
of the power shaft; reciprocating means for op 
eratively connecting the power shaft With the 
movable member, a resilient buffer positioned in 
the path of movement of said revoluble member 
for preventing movement thereof beyond a pre 
determined position in One direction regardless 
of the direction of movement of the power shaft, 
and means automatically effective, when the en 
gine attains a predetermined Speed to move said 
buffer out of the path of movement of Said re 
voluble member. - 

6. In combination with the power shaft of an 
internal combustion engine and a revoluble men 
ber for imparting movements to other parts of the 
engine in timed relation with the movement of 
the power shaft; reciprocating means for opera 
tively connecting the power shaft with the mov 
able member, a pivoted buffer positioned in the 
path of movement of said revoluble member for 
preventing movement thereof beyond a predeter 
mined position in one direction during the initial 
operation of the engine, a fluid pressure means 
for moving the said buffer out of the path of 
movement of said revoluble member, When the 
engine attains a predetermined speed. 

7. In combination with the power shaft of an 
internal combustion engine, which shaft is rev 
oluble in opposite directions, and the valve op 
erating and ignition mechanisms; means for Op 
eratively connecting the power shaft with said 
mechanisms comprising a reciprocating means 
operatively engaging the power shaft and said 

O 

mined speed, to move said detent out of its en 
gagement with said revoluble member. - 

10. In combination with the crank shaft of an 
internal combustion engine, which shaft is revo 
luble in opposite directions, a can shaft for actu 
atting the inlet and exhaust valves of the engine 
and having operative connection with a revoluble 
member, whereby the cam shaft makes one half 
rotation for each rotation of Said revoluble men 
ber; means for operating said camshaft in timed 
relation to the crank shaft comprising a recipro 
cating slide, a connecting rod pivotally attached 
at one-end to said revoluble member at a location 
spaced from its axis of rotation and having its 
other end pivotally attached to said slide, a sec 
ond connecting rod pivotally attached to said 
slide member and having a crank attachment to 
said crankshaft, and means for in Suring move 

20 
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valve operating mechanism, means including a 
revoluble member associated with the Valve Op 
erating mechanism, and a pivoted detent Cooper 
atting With said revoluble member for preventing 
movement of said valve operating means beyond 
a predetermined position in one direction. 

8. In combination with the power shaft of an 
internal combustion engine, which shaft is rev 
oluble in opposite directions, and the valve op 
erating and ignition mechanisms; means for Op 
eratively connecting the power shaft with said 
mechanisms comprising a reciprocating neaS 
operatively engaging the power shaft and Said 
valve operating mechanism, means including a 
revoluble member associated with the valve op 
erating mechanism and a pivoted detent coop 
erating therewith for preventing movement of 
said valve operating mechanism beyond a prede 
termined position in one direction, and means 
driven by the said valve operating mechanism 
and adapted, when the engine attains a predeter 
mined speed, to move said detent out of its en 
gagement with said revoluble member. 

9. In combination with the power shaft of an 
internal combustion engine, which shaft is revo 
luble in opposite directions, and the valve Operat 
ing and ignition mechanisms; means for opera 
tively connecting the power shaft with said mech 
anisms comprising a reciprocating means Opera 
tively engaging the power shaft. and said valve 
operating mechanism, means including a revol 
uble member associated. With Said Valve operating 
mechanism and a pivoted detent COOperating 
thereWith for preventing movement of Said valve 
operating means beyond a predetermined posi 
tion in one direction regardless of the direction 
of movement of Said power shaft, and means 
driven by said valve operating mechanism and 
adapted, when the engine attains a predeter 
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ment of the said cam shaft in a predetermined 
direction regardless of the operating direction of 
the crankshaft. 

11. In combination with the crank shaft of an 
internal combustion engine, which shaft is revo 
luble in opposite directions, a camshaft for actu 
atting the inlet and exhaust valves of the engine 
and having operative connection with a revoluble 
member, whereby the cam shaft makes one-half 
rotation for each rotation of said revoluble mem 
ber; means for operating said can shaft in timed 
relation to the crank shaft comprising a recipro 
cating slide, a connecting rod pivotally attached 
at one end to said revoluble member at a loca 
tion spaced from its axis of rotation and having 
its other end pivotally attached to said slide, a 
Second connecting rod pivotally attached to said 
side member and having a crank attachment to 
said crankshaft, and means for insuring move 
ment of the said cam shaft in a predetermined 
direction regardless of the operating direction of 
the crank shaft, comprising a detent for limiting 
reverse movement of Said cam shaft. 

12. In combination with the crank shaft of an 
internal combustion engine, which shaft is revo 
luble in opposite directions, a camshaft for actu 
atting the inlet and exhaust valves of the engine 
and having operative connection with a revoluble 
member, whereby the can shaft makes one-half 
rotation for each rotation of said revoluble mem 
ber; means for operating said camshaft in timed 
relation to the crank shaft comprising a recipro 
cating slide, a connecting rod pivotally attached 
at one end to said revoluble member at a loca 
tion Spaced from its axis of rotation and having 
its other end pivotally attached to said slide, a 
Second connecting rod pivotally attached to said 
slide member and having a crank attachment to 
said crank shaft, and means for insuring move 
ment of the can shaft in a predetermined direc 
tion regardless of the operating direction of the 
crank shaft comprising a detent having a re 
silient buffer cooperating With said revoluble 
member to limit reverse movement of said cam 
Shaft. 

13. In combination with the crank shaft of an 
internal combustion engine, which shaft is revo 
luble in Opposite directions, a camshaft for actu 
ating the inlet and exhaust valves of the engine 
and having operative connection with a revoluble 
member, whereby the cam shaft makes one-half 
rotation for each rotation of said revoluble mem 
ber; means for operating said camshaft in timed 
relation to the crank shaft comprising a recipro. 
cating slide, a connecting rod pivotally attached 
at One end to Said revoluble member, at a local 

s 
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tion spaced from its axis of rotation and having 
its other end pivotally attached to said slide, a 
Second connecting rod pivotally attached to said 
slide member and having a crank attachment to 
said crank shaft, and means for insuring move 
ment of the said camshaft in a predetermined 
direction regardless of the operating direction of 
the crankshaft comprising a pivoted detent hav 
ing a movable buffer rod cooperating with said 
revoluble member to limit reverse movement of 
said camshaft, and a coil spring on the buffer 
rod adapted, in the event of reverse movement 
of Said revoluble member to exert pressure 
against said member to force it in the desired 
direction. . . . . . . 

14. In combination with the crankshaft of an 
internal combustion engine, which shaft is revo 
luble in opposite directions, a camshaft for actu 
ating the inlet and exhaust valves of the engine 
and having operative connection with a revoluble 
member, whereby the camshaft, makes one-half 
rotation for each rotation of said revoluble mem 
ber; means for operating said camshaft in timed 
relation to the crankshaft comprising a recipro 
cating slide, a connecting rod pivotally attached 
at one end to said revoluble member at a local 
tion spaced from its axis of rotation and having 

'... its other end pivotally attached to said slide, a 
second connecting rod pivotally attached to said 30 
Slide member and having a crank attachment to 
Said crank shaft, means for insuring movement. 
of the said camshaft in a predetermined direc 
tion regardless of the operating direction of the 
crank shaft comprising a cam carried by said 
revoluble member, a pivoted detent having a 
movable buffer rod for cooperating with said cam 
to limit reverse movement of the said can shaft, 
a coil spring on the buffer rod adapted, in the 

5 
event of reverse movement of said cam, to exert 
pressure against the cam to force it in the desired 
direction, and means effective when the engine, 
attains a predetermined speed to move the detent 
free of Said can. 

15. In combination with the crank shaft of an . 
internal combustion engine, which shaft is revo 

10 
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luble in opposite directions, a cam shaft for actu 
ating the inlet and exhaust valves of the engine. 
and having operative connection with a revoluble. , . 
member, whereby the camshaft makes one-half 
rotation for each rotation of said revoluble mem 
ber; means for operating said camshaft in timed 
relation to the crankshaft comprising a recipro 
cating slide, a connecting rod pivotally attached 
at one end to said revoluble member at a loca 
tion spaced from its axis of rotation and having 
its other end pivotally attached to said slide, a 
second connecting rod pivotally attached to said 
slide member and having a crank attachment to 
said crank, shaft, means for insuring movement. 
of the said camshaft in a predetermined direc 
tion regardless of the operating direction of the 
crankshaft comprising a cam carried by said 
revoluble member, a pivoted detent having a 
movable buffer rod for cooperating with said cam 
to limit reverse movement of the said camshaft, 
a coil spring on the buffer rod adapted, in the 
event of reverse movement of said cam, to exert 
pressure against the cam to force it in the desired 
direction, and means effective when the engine 
attains a predetermined speed to move the detent 
free of said cam comprising an oil pressure pump, 
a pressure actuated device connected to the de 
tent, and a conduit connecting the pressure actu 
ated device with the oil pump. 
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