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MOTION-CONVERTING: IDEVICE. 

1, 19S,283. Specification of Letters Patent. ateated Sept. E2, 1916. 
Application filed September 16, 1914. Serial No. 862,039. 

To alluohom it ma? concen: 
Be it known that I, JoIN A. SHIRA, a 

citizen of the United States, residing at La 
Grande, in the county of Union and State 
of Oregon, have invented new and useful 
Improvements in Motion-Converting De 
vices, of which the following is a specifi 
cation. 
This invention relates to improvementsin 

motion converting devices and has particu 
lar application to a device for converting 
rotary motion into reciprocatory movement. 

In carrying out the present invention, it 
is my purpose to provide a device of the 
class described which will be found espe 
cially useful on mowing machines, harves 
ters, binders, threshers and the like and 
whereby the speed of the sliding or recipro 
cating part will be relatively high as com 
pared with that of the driving or rotating 
element. 

It is also my purpose to provide a device 
of the class described whereby the reversely 
sliding cutting knives of mowing machines 
and other reversely reciprocating elements 
may be actuated rapidly and at properly 
timed intervals so that as one knife reaches 
the limit of its path of movement in one 
direction the other knife Will be at its limit 
of movement in the opposite direction and 
both knives reverse simultaneously and move 
in relatively opposite directions thereby fa 
cilitating the cutting operation. 
A further object of my invention is to 

improve and simplify the general construc 
tion of motion converting devices of the type 
set forth and to provide a device which will 
embody comparatively few parts and these 
so correlated and arranged as to reduce the 
possibility of derangement to a minimum 
and enable the device to be lubricated when 
ever necessary so as to reduce the friction 
between the parts. 
With the above and other objects in view, 

the invention consists in the construction, 
combination and arrangement of parts here 
inafter set forth in and falling within the 
Scope of the claim. 

In the accompanying drawings; Figure 1 
is a view in side elevation of a motion con 
verting device constructed in accordance 
With the present invention. Fig. 2 is a ver 
tical longitudinal sectional view there 

through. Fig. 3 is a cross Sectional view 
through the same. Fig. 4 is a view in side 
elevation of One of the star wheels and the 
coöperating annulus removed from the de 
vice. Y 

Referring now to the drawings in detail, 
1 designates a drive shaft capable of rota 
tion and journaled in suitable alining bear 
ings. Fixed to the shaft 1 concentrically 
thereof are star wheels 2, 2 disposed side by 
side and appropriately spaced apart and 
surrounding the star wheels 2, 2 concentri 
cally thereof are annuli 3,3 having the con 
fronting edges thereof spaced apart a dis 
tance equal to the space between the star 
Wheels. In the present instance, each an 
nulus 3 is fixed to the outer ends of spokes 
4 l'adiating from the shaft and. Secured 
thereto at the outer side of the adiacent star 
Wheel. In this form of my invention, the 
star Wheel 2 is provided with five arms and 
in this connection I wish it to be understood 
that the star wheels may be formed of any 
desired number of arms, for instance, three 
ornine arms. The inner edges of the annuli 
3, 3 are cut as at 5 to conform to the pe 
ripheries of the star Wheels and spaced apart 
from such peripheries to provide sinuous 
ways 6, 6. 
Arranged parallel with the shaft 1 are 

shafts 7, 8 spanning the space between the 
star Wheels and having the opposite ends 
thereof disposed within the ways 6, 6, while 
rotatably mounted upon the extremities of 
each shaft 7, 8 are rollers 9 disposed within 
the Ways 6, 6 respectively and in engage 
ment with the Walls of Such ways formed by 
the peripheries of the star wheels and the 
inner edges of the annuli. These shafts 7, 8 
are spaced apart a distance equal to the 
lengths of the arms of the star Wheels so 
that when the shaft 7 is at the inner ends 
of the arms the shaft 8 Will be at the outer 
extremities thereof and vice versa whereby 
in the continued rotation of the star Wheels 
under the action of the drive shaft the shafts 
7 and 8 vill bebodily shifted laterally. The 
shaft 7 is Secured to one end of an arm 10 
disposed between the star wheels and having 
the opposite end thereof pivotally mounted 
upon a stub shaft11 disposed adiacent to the 
peripheries of the annuli 3,3 parallel with the 
shaft 7, while the shaft 8 is Secured to one 
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end of an arm 12 disposed between the adia 
cent faces of the star wheels and having the 
remaining end thereof pivoted upon a stub 
shaft 13 parallel with the shaft 8 and dis 
posed adiacent to the stub shaft 11. The 
central portion of the shaft 7 is fastened to 
one end of a pitman 14, while the similar 
portion of the shaft Sis Secured to a pitman 
1à and the pitmen 14 and 15 are mounted 
for sliding movement within bearings 16 
and are adapted to have their outer ends 
connected with the mechanism to be recip 
rocated. 

In practice, assuming the Outer ends of 
the pitmen rods 14, 15 to be connected With 
the adiacent extremities Of the cutting 
knives of a mowing machine and the drive 
shaft to be connected up With a Suitable 
Source of power or prime mover, the star 
wheels 2, 2 and the annuli 3 will rotate in 
unison thereby shifting the Shafts 7 and 8 
laterally and imparting a reciprocatory 
movenent to the pitmen 14 and 15, incident 
to the rollers following the Walls of the Ways 
6, 6. When One of the cutter blades is at 
the end of its path of movement in one direc 
tion, the remaining blade is at the extremity 
of its Inovement in the opposite direction 
and as the star wheels and annuli continue 
to rotate the cutting knives slide in rela 
tively reverse directions andare thus recip 
rocated to facilitate the cutting action, the 
forward edges of the arms of the star Wheels 
driving the pitmen in one direction succes 
sively, while the inner edges of the annuli 
actuate the pitmen in the opposite direction, 
incident to the inner edges of the annuli en 
gaging the rollers succeeding the outward 
movement of the shafts carrying Such rollers 
under the action of the particular edges of 
the arms of the star Wheels. 
From the foregoing description taken in 

connection With the a companying dra Wings, 
the construction, mode of operation and 
manner of employing my improved motion 
converting device will be readiyapparent. 

It will be Seen that Ihave provided a mo 
tion converting device whereby the Speed of 
the driven elements is greater than that of 
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the driving parts and whereby coöperating 
cutting knives and analogous devices may 
be reciprocated So that the strokes Will over 
lap in the usual manne'. 

claim : 
In a device of the class described, in com 

bination a support, Said Support being Sub 
stantially rectangular, a shaft mounted up 
on Said support, a pair of star Wheels ?ixed 
upon Said shaft, each of Said star Wheels 
consisting of a plurality of oppositely curved 
lobes providing intervening grooved edges, 
a pair of annuli, arms connecting the sides 
of Said star wheels to Said annuli \\herely to 
hold them in concentric relation, Said an 
nuli being cut to conform to the outline of 
Said star Wheels Wherely to provide grooves 
With the star wheels, a vertical bracket fixed 
upon Said support and having tvo guide 
openings, a pair of pitmen adapted to Slide 
in said guide openings, a roller journaled at 
oine end of each of said pitlmen and Working 
in said last named grooves, a pair of pivot 
pins carried by Said support, a straight arm 
fulcrumed atone end upon one of Said 
pivot pins and upon which one of Sail pit 
men is pivotally mounted for movement, a 
second arm of greater length than the fil'st 
arm and being curved forwardly at its up 
per end upon which the other pitman ispiv 
otally connected for movement, the disposi 
tion of Said pivot pinsbeing Such that When 
one of Said rollers engages any of the lobes 
of Said star Wheels, the opposite roller Will 
be disposed in the grooved edge between two 
of the lobes immediately in advance of the 
first amed roller; and being also Such that 
when these collers exchange position the 
curved end of the cui ved arm Will curve in 
the direction of the grooved edge of tWo of 
the lobes to clear that roller engaging the 
grooved edge adiacent thereto. 

In testimony Whereof I affiX my signature 
in presence of two Witnesses. 

JOHN A. S.R.A. 
Vitnesses: 

GLENN RYbER, 
FoREST. C. RYDER. 

copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D. Cº 
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