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ROTARY-LINEAR MOTION CONVERTER 
Mechanisms and mechanical movements have been known 

for converting rotary to linear reciprocating motion and vice 
versa. Such mechanisms have also been developed where a 
plurality of axes are involved along each of which there occurs 
linear movement. Such mechanisms are generally charac 
terized by excessive side or lateral forces which produce an 
unduly rapid wear of the moving components. The wear is par 
ticularly objectionable in those forms of mechanism, such as a 
pump having a piston and cylinder, which must deliver a 
precise amount of?uid, or in a fuel pump, which has to deliver 
precise amounts of liquid fuel to an internal combustion en 
gine. The induced side load on the pistons and any other type 
of piston mechanism, such as used in pumps, engines, and 
compressors, tend to produce a wear pattern which is out of 
round and rapidly reduces the sealing characteristics of the 
piston within the cylinder. In those mechanisms where the side 
load can be eliminated, the wear pattern remains round so as 
to result in a considerably longer piston-cylinder operating 
life. 
A further disadvantage of such prior art mechanisms is that 

a considerable number of components are required in translat 
ing linear motion from a cylindrical to rotary motion of a 
crankshaft. The use of connecting rods between the pistons 
and the crankshaft sets up excessive side loads on the sliding 
member which in the case of engines and pumps is usually a 
piston within a cylinder. The result is a nonsymmetrical wear 
between the sliding components which is objectionable in 
many mechanisms. 

It is an object of the present invention to provide an im 
proved mechanism for converting rotary to linear motion and 
vice versa. 

It is another object of the present invention for providing a 
mechanism for converting rotary to reciprocating motion 
along a plurality of axes. 

It is still another object of the present invention to provide 
arrangement useable in an internal combustion engine 
wherein reciprocating motion is converted to rotary motion 
but which utilizes a considerably fewer number of parts than a 
conventional engine. 

According to one aspect of the present invention, a 
mechanical movement or mechanism for converting rotary to 
linear motion may comprise a housing rotatably mounted on a 
housing shaft and a second shaft within the housing and ex 
tending from the housing shaft but offset therefrom. A plurali 
ty of cam discs are ?xed on the second shaft with their centers 
offset from the center of the second shaft and equally spaced 
from each other around the second shaft. Each journal or cam 
disc is offset a distance equal to the offset distance between 
the second shaft and the housing shaft. A corresponding plu 
rality of slide members are slidably mounted for reciprocatory 
movement in the housing, and each slide member has an open 
ing therein for rotatably receiving one of the journal discs. The 
slide axes of the slide members are equally spaced around the 
second shaft. 

In operation, the housing shaft may be ?xed against rota 
tion, and the second shaft may be rotated whereby the second 
shaft will follow a planetary path around the housing shaft, 
and the slide members will reciprocate within the housing. 
Other objects, advantages and features of the present inven 

tion will be apparent from the accompanying description and 
drawings, which are merely exemplary. 

In the drawings: 
FIG. 1 is an exploded view showing schematically a 

mechanism according to the present invention having three 
reciprocable axes; 

FIG. 2 is a vertical sectional view of the mechanism shown 
in FIG. 1; 

FIG. 3A-D schematically illustrate positions of a slide dur 
ing a cycle of rotation ofa cam disc; 

FIG. 4 is a plan view showing schematically an engine utiliz 
ing the mechanism in FIG. 1 with portions of the engine being 
shown in section; and 

FIG. 5 is a sectional view taken along the line 5--5 of FIG. 
4. 
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Proceeding next to the drawings wherein like reference 

symbols indicate the same parts throughout the various views, 
a speci?c embodiment of the present invention will be 
described in detail. 
As may be seen in FIG. I, a mechanism according to the 

present invention is indicated generally at 10 and comprising a 
housing shaft 11 which is ?xed against rotation within a mount 
12 by means of a key 13. A cylindrical housing 14 is rotatably 
mounted on the housing shaft 11. 
A second shaft 15, which is in effect a crankshaft. has one 

end 16 journaled in block 17 which is mounted on the end of 
the housing shaft 11 by means of a set screw 18. The upper 
end of the shaft 15 may be rotatably supported in a journal 19. 
The rotary axis of shaft 15 is parallel to that of shaft 11 but is 
offset therefrom by a distance A as indicated in FIG. 1. 
A plurality of circular journal discs 20, 21 and 22 are ?xed 

eccentrically on the shaft 15 with the centers of these discs 
being equally spaced from each other around the shaft. Where 
three cam discs are used, as in the embodiment of FIG. 1, the 
centers of the discs are spaced 120° apart. 
Each of the discs is rotatably received in a correspondingly 

shaped circular opening formed in blocks 23, 24 and 25 which 
are slidably positioned by means of rods 26, 27 and 28 in the 
cylindrical housing 14 for reciprocatory movement therein. A 
mounting or positioning of the shafts 26, 27 and 28 in the 
housing 14 may be more clearly seen in FIG. 2. The rods 26 to 
28 may be connected to pistons within cylinders, as shown in 
FIG. 4, or to other suitable devices. 

In the operation of the mechanism of FIG. 1, the shaft 11 is 
?xed against rotation and the housing 14 is rotatable about 
this shaft. The shaft 15 can be rotated by any suitable 
mechanism such as through a suitable gearing or drive ar 

‘ rangement indicated generally at 30 in FIG. 2. The axis of 
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rotation of the shaft 15 is now ?xed, and the shaft 15 will 
rotate with the discs 20, 21 and 22 also rotating. As may be 
seen in FIG. 3, rotation of the disc 20 will cause the slide 
member shaft 26 to rotate to the positions successively shown 
in FIGS. 3A-D. Upon a complete revolution of disc 20, the 
slide shaft 26 will be rotated one-half revolution to the posi 
tion shown in FIG. 3D. At the same time, the shaft 26 will 
reciprocate within the housing 14. The housing 14 will thus 
rotate at one-half the speed of shaft 15. 

It is to be noted that the center of disc 20 is offset from the 
central axis 15 by a distance equal to the offset distance A 
between shaft 15 and housing shaft 11. The same relationship 
exists for discs 21 and 22. 

While the embodiment of the mechanism, as illustrated in 
FIG. 1, utilizes three discs, it is pointed out that two equally 
spaced discs could also be used. Regardless of the number of 
discs employed, the centers of these discs are spaced equally 
about the shaft 15. 
As an alternative arrangement of the mechanism in FIG. 1, 

the housing 14 could be ?xed against rotation and the housing 
shaft 11 driven through a suitable source of input power. As a 
result, the rotation of shaft 11 will rotate the block 17 and, ac 
cordingly, the shaft 15 will follow a planetary path while rotat 
ing at twice the speed of shaft 11. The rotation and planetary 
movement of shaft 15 will bring about reciprocatory move 
ment of the several slide member shafts 26, 27 and 28 by the 
interaction of the respective discs within their-slide blocks 23, 
24 and 25, respectively. 

Reference to FIGS. 4 and 5, there is shown a modi?cation 
of the mechanism of FIG. 1 wherein pistons are mounted on 
the ends of the several slide members. As may be seen in FIG. 
4, pistons 31 and 32 are mounted on opposite ends of slide rod 
26, pistons 33 and 34 on the opposite ends of slide rod 27 and 
pistons 35 and 36 on the ends of slide rod 28. Each of these 
pistons reciprocates within a respective cylinder as shown in 
FIG. 4 with suitable mechanism being provided for the firing 
and supplying of fuel to each of the cylinders. 
The pistons on opposite ends of a slide rod are rigidly con 

nected so that, in effect, there are three pairs of pistons with 
each pair of pistons being rigidly connected to each other 
through a slide rod. 
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In the operation of the engine of FIGS. 4 and 5, the ?ring of 
the cylinders in the appropriate order will cause the reciproca 
tion of the respective slide members 26 to 28. These succes 
sive reciprocating movements of the slide rods will cause the 
shaft 15 to move in a planetary path and, as a result, will rotate 
the shaft 11 which functions as the output shaft. 

It will be understood that various details of construction and 
arrangement of parts may be made without departing from the 
spirit of the invention except as de?ned in the appended 
claims. 
What is claimed is: 
1. In a mechanical movement for converting rotary to linear 

motion, and vice versa, the combination of a housing shaft, a 
housing rotatably mounted on said housing shaft, a second 
shaft within said housing and extending from said housing 
shaft but offset therefrom, a plurality of discs ?xed on said 
second shaft with their centers being offset from the center of 
the second shaft and equally spaced from each other around 
said second shaft, each disc being offset equal to the o?set 
distance between said second shaft and said housing shaft, a 
corresponding plurality of slide members slidably mounted in 
said housing and each having an opening rotatably receiving 
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4 
one of said discs therein, the slide axes of said slide members 
being equally spaced around said second shaft. 

2. In a mechanical movement as claimed in claim I wherein 
said housing shaft is ?xed against rotation and said second 
shaft is rotated about its axis whereby said housing will be 
rotated about the housing shaft under the action of the discs 
rotating within said slide members which slide said housing 
and rotate about a moving center of rotation. 

3. In a mechanical movement as claimed in claim 1 wherein 
said housing is ?xed against rotation and said housing shaft is 
rotated whereby said second shaft will follow 'a planetary path 
while rotating at twice the speed of said housing shaft and said 
slide members will reciprocate within said housing. 

4. In a mechanical movement as claimed in claim 3 with 
there being a piston on each end of a slide member and a 
cylinder receiving each piston, means operatively associated 
with each cyiinder and piston for actuating said cylinder and 
piston in a cycle of an internal combustion engine whereby the 
reciprocating movement of said slide members rotates said 
housing shaft. 
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