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UNITED STATES PATENT of FICE 
2,546,869 

WARIABLE-SPEED REDUCTION UNIT 
Daniel F. Przybyski, Winona, Minn. 

Application October 13, 1948, serial No. 54,291 
3 Claims. (CI, 74-689) 

My present invention relates to improvements 
in variable Speed reduction mechanisms. 
The principal object of this invention is to pro 

vide a variable speed reduction unit that will 
give an unlimited number of input speeds and a 
Wide range of selective predetermined output 
Speeds as it will give variable speeds of infini 
tesimal variations. 
A further object of this invention is to pro 

Wide a variable Speed reduction unit in which it, 
is never necessary to change any of the internal 
parts of the unit for different speeds. 
These and other objects of the invention will 

be apparent from the following description and 
accompanying drawings. 
To the above end, generally stated, the inven 

tion consists of the novel devices and combina 
tion of devices hereinafter described and defined 
in the claims. 

In the accompanying dra Wings, which illus 
trate the invention, like characters indicate like 
parts throughout the several views. 

Referring to the drawings: 
Fig. 1 is an elevational view of the variable 

Speed reduction unit connected to the crank 
shaft of an internal combustion engine, fragmen 
tarily shown, by an input shaft and having an 
Output shaft that may be connected to a device 
to be driven; 

Fig. 2 is a view of the variable speed reduction 
unit principally in central vertical section taken 
on the line 2-2 of Fig. 3; 

Fig. 3 is an elevational view of the variable 
Speed reduction unit with its front cover mem 
ber removed to expose the mechanism in the 
housing of said unit, parts of which are shown 
in Section; 

Fig. 4 is an elevational view of the ring gear 
and parts associated therewith removed from 
the housing, with a portion of the ring gear 
mount broken away to expose one of the traveler 
gears and the cage therefor, some parts being 
Sectioned; 

Fig. 5 is an elevational view of the traveler 
gears and cage therefor removed from the ring 
gear mount, Some parts being Sectioned; 

Fig. 6 is a fragmentary detail view partly in 
elevation and partly in Section taken on the line 
6-6 of Fig. 8: 

Figs. 7, 8 and 9 are elevational views with the 
Output shaft Sectioned on the lines 7-7, 8-8 
and 9-9 of Fig. 1, respectively; 

Fig. i0 is an elevational view corresponding to 
Fig. 1, with the exception that the auxiliary shaft 
is driven through a variable speed transmission 
in place of the hydraulic motor; 

Fig. 11 is a right side elevational view of the 
invention as shown in Fig. 10, with the output 
shaft Sectioned on the line f-f of Fig. 10; and 

Fig. 12 is a left side elevational view of the 
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invention shown in Fig. 10, with the input shaft 
sectioned on the line 2- - 2 of Fig. 10. 

Referring first in detail to the invention shown 
in Figs. 1 to 9, inclusive, there is illustrated in 
the drawings, fragmentarily, a motor in the 
form of an internal combustion engine indicated 
as an entirety by the numeral 3 With the ex 
ception of its crankshaft 4. 
The variable speed reduction unit, which is 

the subject-matter of this application, has a 
housing 5 that includes a round body member 
6 on a flat base portion and front and rear dis 

placeable side members 7 and 8, respectively. 
These side members 7 and 8 are detachably 
secured to the body member 6 and its base 
portion by machine screws 9. Integral with 
the base portion of the body member S are foot 
members 29 having bores 2 to receive anchor 
bolts, not shown, for securing the housing 5 to 
a suitable support. 
Formed with the front side member is a 

large OutWardly projecting boSS 22 having an 
axial bearing 23 of relatively Small diameter and 
an internal bearing 24 of relatively large di 
ameter. On the rear side member 8 is an out 
Standing large boSS 25 having a large axial bear 
ing 25 and an internal bearing 27 of a still larger 
diameter. All of the bearings 23, 24, 26 and 27 
are in axial alignment with the axis of the hous 
ing 5. 
Within the housing 5 is a large ring gear 23 

having internal teeth 29 and external teeth 30. 
The body of the ring gear 28 extends materially 
outwardly of the ends of the teeth 29 and 30 
and has detachably secured thereto a front side 
plate 3 and a rear side plate 32 by means of 
machine screws 33. Formed as a part of the 
front Side plate 3 is a large external hub 34 
journaled in the bearing 24. A large external 
hub 35 is formid as a part of the rear side plate 
32 and journaled in the bearing 27. 
The ring gear 28 and its side plates 3 and 

32 afford a housing for a gear carrier. 36 com 
prising a pair of laterally spaced side members 
37 and 38 having three pairs of short arms 39 
circumferentially spaced equi-distantly apart 
and provided with bearings 39 at their ends. 
The carrier side member 37 is journaled on an 
inWardly projecting hub 40 integral with the 
front Side plate 3? in axial alignment with the 
hub 34 and of a reduced diameter. Integral 
With the carrier side member 38 is a long sleeve 
4f journaled in the bearing 26 and the hub 35 
and projects outwardly of the boss 25. The two 
carrier side members 3 and 38 are rigidly con 
nected by three circumferentially spaced cross 
tie members 42 that are integral therewith. 
An input shaft 43 is attached at its outer end 

to the engine crankshaft 4 by a flexible coupling 
44. The inner end portion of the input shaft 43 
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is journaled in the bearing 23, the hubs 34 and 40, 
and the rear carrier side plate 32. A spur pin 
ion A5 in the carrier 36 is secured to the input 
shaft 43 for rotation there with. This pinion 45 
meshes With three planet Spur gears is having 
short shafts 4 journaled in the carrier bearings 
39. These planet gears 46 mesh with the inter 
nal teeth 29 on the ring gear 28. The inner end 
portion of an output shaft 63a is fitted in the 
sleeve a and secured for rotation therewith by 
a key 43b. On the outer end of the output shaft 
is a coupling member 430 for attaching Said Out 
put shaft to any member or device to be driven 
thereby. 
An auxiliary pinion 48 on an auxiliary Shaft 

49 is intermediately journaled in a baaring 50 
removably mounted in a round hole 5 in the 
front side member . This bearing 5 has an 
annular flange 52 that overlaps the face of the 
side member and is detachably Secured there 
to by machine screws 53. . The auxiliary shaft, 39, 
at its rear end portion, is journaled in a Socket 
bearing 53 renovably mounted in a hole 55 in the 
rear side member 8, of the same diameter as the 
hole 5 and in axial alignment thereWith. This 
socket bearing 54 has an annular flange 55 that 
overlaps the outer face of the rear Side member 
8 and is detachably secured thereto by machine 

screws 57. The bearing 54 and its flange 56 af 
ford a closure for the hole 55. 
and 54 are interghangeable to permit the auxil 
iary shaft 49 to be turned end for end and pro 
jected outwardly from either side member 7-8. 
A small sprocket wheel 58, an intermediate 

sprocket wheel 59 and a large sprocket wheel 60 3: 
are secured to a clutch 6 in the form of a sleeve 
62, having on one end square teeth 83 and on its 
other end similar teeth S4. The clutch sieeve 62 
is mounted on the input shaft 43 for axial slid 
ing movement between the boss 22 and the flex 
ible coupling 44. A shipper lever 65 fulcrumed 
on a bearing 6 secured to the boSS 22 is provided 
for shifting the clutch 6 and the parts thereon. 
When the clutch 6 is moved to the left, in respect 
to Fig. 1, its teeth 63 mesh with square teeth 6. 
on the coupling 33 and hold the clutch 6 and the 
sprocket wheels 58, 59 and 60 thereon for rota 
tion with the input shaft 43. When the clutch 
6 is moved to the right, its teeth 63 are moved 
out of mesh with the teeth 67 on the coupling 4 
and its teeth 64 are moved into ninesh. With Square 
teeth 63 on a face plate 69 secured to the boss 22 
and hold the clutch 6 from rotating with the 
input shaft 43. Sprocket wheels 78, 7 and 72 
are mounted on a common hub 49' Secured on the 
auxiliary shaft 49 for rotating the same. These 
sprocket, wheels 70, 7 and 72 are of the same di 
ameters as the sprocket wheels 58, 59 and 60 
with which they are aligned but in reverse order. 
A sprocket chain 73, shown in Fig. 1, by full lines, 
is arranged to run over the sprocket wheels 58 
and 70 and drive the auxiliary shaft 49 from the 
input shaft 43 at a slower speed than that of Said 
input shaft. By means of broken lines in Fig. , 
the sprocket chain 73 is applied to the Sprocket 
wheels 59 and 7 to drive the auxiliary shaft 49 
at the sanie speed as the input shaft 43 and also 
applied to the sprocket wheels 60 and 72 to drive 
the auxiliary shaft at a faster speed than that of 
the input shaft 43. 
When the clutch 6 is in neutral position, the 

auxiliary shaft 9 may be driven independently 
of the input shaft, 43 at a variable speed by a 
hydraulic motor 74, as shown, or a variable speed 

The bearings 53 
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electric motor, not shown. Oil under pressure 75 

4 . 
for operating the motor 4 is delivered thereto 
through a pipe 5 leading from any Suitable 
Source of Supply, not shown. This oil is by 
passed in the motor 74 and returned to its source 
of supply through a pipe 9. A regulator valve 
7 is interposed in the oil pipe 5. The auxiliary 

shaft 9 is driven froin the motor & by a sprock 
et chain 8 that is Over a Sprocket Wheel 80 on 
the shaft 3 of Said ignotor. The Spi'Ocket. Wheel 
79 is secured to the auxiliary shaft, 69 for rota 
tion thereWith by a key and a Set Screw 32 hav 
ing threaded engagement with the hub of said 
Sprocket wheel and impinges the auxiliary shaft 
43. 
Operation of the variable speed reduction unit 

may be described as follows: When the clutch 6. 
is in neutral position and the notor 4 stopped, 
the auxiliary pinion 48 will hold the ring gear 28 
from turning. It may be assurned that the input 
shaft #3 is being driven from the engine 3 and 
turning clockwise and, in turn, turns the planet 
gears 46 counterclockwise. The meshing of the 
planet gears is with the internal teeth 29 of the 
stopped ring gear 28 will cause said planet. gears 
to be moved bodily clockwise while being rotated 
counterclockwise by the pinion £5. This clock 
wise bodily rovement of the travel gears 46 will 
rotate the cage 36 and hence the output shaft 3 
clockwise and in the same direction cf rotation 
as the input shaft 33, See Fig. 3. 

In case it is desirable to rotate the output Shaft 
438 at a slower predetermined Speed than that . 
just, described, it will be necessary to turn the 
ring gear 28 counterclockwise and thus reduce 
the speed of the carrier 36 to which the output 
shaft. 43a is secured. It iinay be here stated that 
the faster the auxiliary pinion 8 is rotated, the 
slower will be the rotation of the output shaft i3a. 
It is possible to rotate the auxiliary pinion 48 at 
a speed that will reverse the direction of rotation 
of the output shaft $38. . . . . 
To drive the auxiliary pinion 48 at a predeters. 

mined speed, the sprocket chain i3 is arranged to 
run over any one aligned pair of Sprocket wheels 
58-70, 59-7 or 6-2, depending on the speed 
desired. The clutch 6 is next shifted on the in 
put shaft 43 to bring its teeth 63 into mesh with 
the clutch teeth 6 on the coupling 44 to turn the 
clutch 6 and hence all of the sprocket wheels 58, 
59 and 6 thereon with the input shaft, 63. It 
will, of course, be understood that other Sprocket 
Wheels of different diameters may be substituted 
for the sprocket wheels 58, 59, 63 and 70, and 72 
to obtain any desired peredetermined speed for 
the auxiliary pinion 48. When driving the auxil 
iary pinion 48 from the input shaft 43, the hy 
draulic motor a will be stopped and the set-Screw 
82 loosened to permit the auxiliary shaft 49 to 
turn freely in the hub of the spirocket wheel 9. 
To drive the output shaft 438 at variable speeds 

of infinitesimal variations, the auxiliary pinion 
48 is driven independently of the engine 3, as 
shown in Fig. 1, by the hydraulic motor 74 to 
turn the ring gear 28 clockwise and progressively 
decrease the speed of the output shaft. 43. 
When driving the auxiliary pinion 45 from the 
hydraulic motor 74, the clutch 6 f will, of course, 
be in neutral position and the set-screw 82 tight 
ened to secure the sprocket wheel 9 to the auxil 
iary shaft 9 and drive said shaft from Said 
motor. Preferably, when driving the auxiliary 
pinion 48 from the hydraulic motor 3, the 
sprocket chain 3 will be removed from the 
Sprocket wheels over which it is arranged to run. 

Referring now in detail to the modification 
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shown in Figs. 10, 11 and 12, wherein parts that 
correspond to like parts in Figs. 1 to 9, inclusive, 
are given the same reference numerals followed 
by a prime, with the exception of the outplit shaft 
and its coupling which are designated by 3 and 
63e, respectively. The internal mechanism of the 
variable Speed reduction unit shown in Figs. 10, 

i and 12 is identical with that in the unit here 
tofore described in detail. 
The auxiliary shaft i9', which is reversed end 

for end iron the showing in Fig. , is drive. 
from the input shaft E3' through a mechanical 
variable Speed transnission unit of any COin 
ventional type, indicated as an entirety by the 
numeral 33, With the exception of its input Shaft 
3A, its output shaft 85 and the handle-equipped 
wheel 38 on the Shaft 8 for changing the Speed 
of Said transmission unit. For the purpose of 
this case, it is not thought necessary to show and 
describe the internal neclhanism of the trans 
mission unit 83, as the same is so well understood. 
The driving connections from the input shaft 

43' to transmission unit 33 and from Said unit 
to the auxiliary shaft 49' are as follows: A 
Sprocket chain 38 runs over a sprocket wheel. 89 
on the clutch 6' and an aligned Sprocket, wheel 
98 on the input shaft, 8i of the transmission unit 
33, and a Sprocket chain 9 runs Over aligned 
sprocket wheels 92 and 93 on the output shaft 85 
of said transmission unit and the auxiliary shaft ; 
49', respectively. 

It may be here stated that it is never necessary 
to change any of the parts inside of the variable 
speed reduction unit to obtain any desired speed 
for the output shaft. 
The drawings illustrate a commercial foria of 

the invention, but it will be understood that the 
saline is capable of certain modifications as to 
details of construction and arraingement Within 
the scope of the invention herein described. 
What I claim is: 
1. In a variable speed unit, a housing having 

side members, at least one of which is displace 
able, said side members having bosses provided 
With internal bearings, a ring gear having in 
ternal and external teeth in the housing and 
provided with side plates, at least one of Which 
is displaceable, said side plates having hubs jour 
naled in the internal bearings of the boSSes, a 
carrier within the ring gear and journaled on a ; 
hub on One of Said hubs and provided With a 
sleeve bearing journaled in the other hub, idler 
gears journaled in the carrier and meshing with 
the internal teeth of the ring gear, an input shaft 
journaled in the hub opposite the sleeve bearing, 
a pinion on the input shaft and meshing with 
the idler gears, an output shaft Secured in the 
sleeve bearing, an auxiliary shaft journaled in 
the housing side members and having an aux 
iliary pinion meshing with the external teeth of 
the ring gear, and means for driving the auxiliary 
shaft. 

2. In a variable Speed unit, a motor, a housing 
having side members, at least one of which is 
displaceable, said side members having boSSes 
provided with internal bearings, a ring gear 
having internal and external teeth in the housing 
and provided with side plates, at least one of 
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which is displaceable, said side plates having hubs 
journaled in the internal bearings of the bosses, 
a carrier within the ring gear and journaled on 
a hub on One of the said hubs and provided with 
asleeve bearing journaled in the other hub, idler 
gears journaled in the carrier and meshing With 
the internal teeth of the ring gear, and input 
shaft journaled in the hub opposite the sleeve 
bearing, a pinion on the input shaft and meshing 

; : with the idler gears, ail output Shaft Secured in 
the sleeve bearing, an auxiliary shaft, journaled 
in the housing side members and having an 
auxiliary pinion meshing with the external teeth 
of the ring gear, a coupling interconnecting the 
imotor and the input shaft, a sleeve slidable on 
the input shaft, said coupling and sleeve having 
co-operating clutch members for connecting the 
sleeve to the input shaft for rotation therewith, 
and driving connections from the sleeve to the 
auxiliary shaft. 

3. In a variable Speed unit, a motor, a housing 
having side members, at least one of which is 
displaceable, Said Side members having bosses 
provided with internal bearings, a ring gear hav 
ing internal and external teeth in the housing 
and provided with side plates, at least one of 
Which is displaceable, said side plates having 
hubs journaled in the internal bearings of the 
bosses, a carrier Within the ring gear and jour 

43 
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65 

naied on a hub on one of said hubs and provided 
With a sleeve bearing journaled in the other hub, 
idler gears journaled in the carrier and meshing 
With the internal teeth of the ring gear, an input 
shaft journaled in the hub opposite the sleeve 
bearing, a pinion on the input shaft and meshing 
With the idler gears, an output shaft, secured in 
the sleeve bearing, an auxiliary shaft journaled 
in the housing Side members and having an 
auxiliary pinion meshing with the external teeth 
of the ring gear, a coupling interconnecting the 
motor and the input shaft, a sleeve slidable on 
the input shaft, Said coupling and sleeve having 
co-operating clutch members for connecting the 
sleeve to the input shaft for rotation therewith, 
pairs of Sprocket wheels on the sleeve and the 
auxiliary Shaft, and a sprocket chain shiftable 
from one pair of Sprocket wheels to another, said 
Sprocket Wheels being of diameters to drive the 
auxiliary shaft at different predetermined speeds. 

DANIEL F. PRZYBYLSKI. 
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