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UNITED STATES PATENT OFFICE 
JULIUS W. HEGELER AND GRANT HOLMES, OF DAN VILLE, ILLINOIS 

DIFFERENTIAL DRIVING MECHANISM 

Application filed January 28, 1929. Serial No. 335,485. 

This invention rélates to a differential driv 
ing mechanism which is designed primarily 
for the purpose of proportionally dividing 
the power between a plurality of driving ele 
ments for an endless driven member, such as 
a conveyor belt, and is in the nature of anim 
provement on the mechanism shown and de 
scribed in Patent No. 1,176,290, granted 
March 21, 1916, to Hegeler and Holmes. 
One object of the invention is to provide 

a mechanism which will operate positively 
and efficiently to apply the power to the sev 
eral driving elements in the desired propor 
tions. 
A further object of the invention is to pro 

vide a single compensating device having 
means for distributing the applied torque to 
three driving elements or pulleys in a pre 
determined ratio. 
A further object of the invention is to pro 

vide such a mechanism which will be simple 
in its construction and compact in form. 
Other objects of the invention will appear 

as the mechanism is described in detail. 
In the accompanying drawings Fig. 1 is a 

diagrammatic view showing the invention ap 
plied to the driving pulleys for a conveyor: 
Fig. 2 is a side elevation of a portion of the 
conveyor belt and the driving pulleys there 
for: Fig. 3 is a longitudinal sectional view 
taken centrally of the differential driving 
mechanism; Fig. 4 is a transverse section 
taken on the line 4-4 of Fig. 3; and Fig. 5 
is a transverse section taken on the line 5-5 
of Fig. 3, part of the mechanism being broken 
a Way. 

In these drawings we have illustrated one 
embodiment of our invention and have shown 
the same as applied to a three pulley drive 
for a conveyor belt. It will be understood, 
however, that the mechanism may take va 
rious forms and may be applied to endless 
driven members of various kinds and having 
different numbers of driving elements. 

In Fig. 2 of the drawings we have shown 
a portion of a conveyor belt 6 which is driven 
by three pulleys 7, 8 and 9, arranged in tan 
dem and mounted respectively on shafts 10, 
11 and 12. Because of the increasing tension 
to which the belt is subjected as it passes over 

the successive pulleys, and due in part to the 
elasticity of the belt, the speed of the belt 
will vary slightly at different points and this 
necessitates a different peripheral speed for 
each pulley in order that each pulley may 
properly transmit power to the belt. The 
torque applied to each pulley is proportioned 
according to the location of the pulley, the 
first pulley 7 receiving the majorportion of 
the power, the second pulley 8 receiving a 
smaller portion of the power and the third 
pulley 9 a still Smaller portion of the power, 
the third pulley, 9, being preferably arranged 
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between the pulleys 7 and 8. In order to 
apply the torque differentially to the several 
pulleys or driving elements we have inter 
posed between the pulleys and the source of 
power a differential driving mechanism which 
will properly divide the torque and transmit 
the same proportionately to the several pull 
leys. 
The differential driving mechanism, in the 

form here illustrated, comprises a main shaft 
13 having means for connecting the same with 
one of the driving elements or pulleys. In 
the present construction a pinion 14 is secured 
to the shaft and is connected by a chain 15 
with a gear 16 on the shaft 10 of the pulley 
7. A supporting structure is mounted for 
rotation about the axis of the shaft 13 and, 
as here shown, this supporting structure com 
prises a housing 17 rotatably supported by 
the shaft 13. Mounted for rotation about the 
axis of the shaft 13 and extending through 
one end wall of the housing 17 is a tubular 
shaft or quill 18 having on its outer end means 
for connecting the same with one of the 
driving elements. As here shown, a pinion 
19 is secured to the outer end of the tubular 
shaft 18 and meshes with a gear 20 on the 
shaft 12 of the third pulley 9. It will be 
noted that the pulley 9 engages that side of 
the belt opposite the side engaged by the pull 
ley 7, and, due to the direct gear drive, the 
pulley 9 is rotated in a direction opposite to 
that in which the pulley 7 is rotated by the 
chain 15. A gear 21 is rigidly secured to the 
inner end of the tubular shaft 18 within the 
housing. A second tubular shaft 22 is 
mounted for rotation about the axis of ta. 
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shaft 13 and is here shown as mounted on the 
tubular shaft 18 and as extending through 
the end wall of the housing 17. This second 
tubular shaft 22 has at its outer end means 
for connecting it with one of the driving ele 
ments and this means is shown as comprising 
a pinion 23 which is connected by a chain 24 
with a gear 25 secured to the shaft 11 of the 
second driving pulley 8. The second tubular 
shaft, 22 has secured to its inner end within 
the housing a gear 26. 
At that end of the housing opposite the 

tubular shafts 18 and 22 is a tubular shaft 27 
which extends through the adjacent end of 
the housing and is provided at its outer end 
With means for connecting the same with a 
suitable source of power. In the present con 
struction, a gear 28 is rigidly secured to the 
Outer end of the tubular shaft 27 and meshes 
With a pinion 29 on a shaft 30 which is con 
nected by a belt 3i with a motor 32. Rigidly 
secured to the innel end of the tubular shaft 
27 is a gear 33, the gear 33 and shaft 27 being 
rotatable with relation both to the shaft 13 
and the housing 17. Rigidly secured to the 
shaft 13 within the housing and adjacent to 
the geal' 33 is a gear 34. Mounted within 
the housing and carried thereby are two pairs 
of planetary gea's 35 and 36, the gears of each 
pair being of different diameters and the two 
pairs of gears being rotatably mounted, re 
spectively, On shafts 37 mounted in the end 
walls of the housing and On opposite sides of 
the shaft 13. The smaller gear 35 of each pair 
meshes with the gear 33 of the tubular shaft 
27 and the larger gear 36 of each pair meshes 
With the gear 34 which is rigidly mounted on 
the shaft 13. Consequently the rotation of 
the gear 33, which is in effect a driving gear, 
will be transmitted through the gears 35 and 
36, the gears of each pair being rigidly con 
nected one with the other, to the gear 34 and 
shaft 13 which, as has been explained, is con 
nected with the driving element or pulley 7. 
The action of the driving gear 33 on the 
planetary gearing will cause the housing to 
rotate about the axis of the shaft 13, with re 
lation to that shaft, thus dividing the power 
which is transmitted by the gear 33 into two 
parts, one part being transmitted to the shaft 
13 and the other part being transmitted to 
the housing. in the present instance, the 
ratio of the gea's is such that the larger part 
of the torque, 53.7% will be transmitted to 
the shaft and the Smaller part 46.3% will 
be transmitted to the housing. 
Mounted Within the housing and rotatable 

therewith are two other pairs of planetary 
geal's 38 and 39. In the present instance, the 
gears of each pair are rigidly secured one to 
the other and the two pairs of gears are ro 
tatably mounted on the respective shafts 37. 
which carry the planetary gears 35 and 36. 
As here shown, the housing is divided into 
two compartments by means of a partition 40 
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and the two sets of planetary gears are 
mounted in the respective compartments, 
The larger planetary gear 38, of the last 
mentioned set, meshes directly with the gear 
21 of the inner tubular shaft 18 and the small 
er planetary gears 39 of the last mentioned 
sets are connected through intermediate gea's 
4 with the gear 26 of the outer tubular shaft 
22. Thus the rotary movement of the Sup 
porting structure or housing 17 is trans 
mitted to the gears 21 and 26 and the power 
which is delivered from the gear 33 to the 
housing 17 is again divided and is delivered 
unequally to the two tubular shafts. In the 
present instance, the gear ratio is such that 
the outer tubular shaft 22 will receive 34.7% 
of the power and the inner tubular shaft i8 
will receive 11.6% of the power that is trans 
mitted by the housing. The main shaft 13 
being connected with the first pulley 7, the 
outer tubular shaft 22 being connected with 
the second pulley 8 and the inner tubular 
shaft, 18 being connected with the third pulley 
9 it will be obvious that the power Will be 
transmitted to these pulleys in fixed propor 
tions so designed that each pulley Will exert 
the desired force upon the belt. By thus dis 
tributing the applied torque to the several 
pulleys in a predetermined ratio each pulley 
is caused to receive that percentage of the 
total torque which its location in the tanden 
series, and the Wrap of the belt thereon, will 
enable it to transmit as tractive effort to the 
belt. 
While we have shown and described one 

embodiment of Our invention we wish it to be 
understood that we do not desire to be limit 
ed to the details thereof as various modifica 
tions may occur to a person skilled in the art. 

Having now fully described our invention, 
what we claim as new and desire to secure 
by Letters Patent, is: 

1. in a driving mechanism for a conveyor 
or the like comprising an endless member and 
three driving elements therefor, a single con 
pensating gear unit having means for dis 
tributing the applied torque unequally and 
in a predetermined ratio to the three driving 
elements. 

2. In a driving mechanism for a conveyor 
or the like comprising an endless member and 
three driving elements therefo!', a unitary 
compensating device having three power 
transmission elements to be connected with 
the respective driving elements and having 
means for applying torque unequaliy to said 
power transmission elements and for a ply 
ing said torque to each of said power ti'ans 
mission elements in a predetei'nined ratio 
to the torque applied to the other power 
transmission elements. 

3. In a driving mechanism for an endless 
belt conveyor or the like having three driving 
pulleys arranged in tandem, a unitary coin 
pensating device having three power trans 
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mission elements connected with the respec 
tive driving elements and having means for 
causing each transmission element to trans 
mit to the pulley with which it is connected 
such a percentage of the total applied torque 
as the location of that pulley and the wrap of 
the belt thereon will enable it to transmit a 
tractive effort to the belt. 

4. In a driving mechanism for a conveyor 
or the like comprising an endless member and 
three driving elements therefor, a unitary 
compensating device comprising a driving 
member, three driven members having means 
for connecting the same with the respective 
driving elements for said endless member, and 
means actuated by said driving member for 
in parting movement to said driven members 
and distributing the applied torque between 
said driven members unequally and in a pre 
determined ratio. 

5. In a driving mechanism for a conveyor 
or the like comprising an endless member and 
three driving elements therefor, a compensat 
ing device comprising a driving nember, 
three driven members all rotatable about a 
common axis, said driven members having 
means for connecting the same with the re 
spective driving elements for said endless 
neinber, and means actuated by said driving 
member for imparting movement to said 
driven members and distributing the applied 
torque between said driven members unequal 
ly and in a predetermined ratio. 

6. In a driving mechanism for a conveyor 
or the like comprising an endless member and 
three driving elements therefor, a compen 
Sating device comprising a driving gear and 
three driven gears all rotatable about a com 
mon axis, means for connecting said driven 
gears with the respective driving elements 
for said endless member, and planetary gear 
ing connecting said driving gear with said 
driven gears and arranged to distribute the 
applied torque unequally between said driven 
gears. 

7. In a driving mechanism for a conveyor 
or the like comprising an endless member and 
three driving elements therefor, a compensat 
ing device comprising a driving gear and 
three driven gears all rotatable about a com 
mon axis, means for connecting said driven 
gears with the respective driving elements 
for said endless member, a supporting struc 
ture rotatable about said common axis, and 
planetary gearing carried by said rotatable 
supporting structure and arranged to con 
nect said driving gear with said driven gears 
and to distribute the applied torque unequal 
ly between said driven gears. 

8. In a driving mechanism for a conveyor 
or the like comprising an endless member and 
three driving elements therefor, a compensat 
ing device comprising a driving gear and a 
plurality of driven gears all rotatable about 
a common axis, means for connecting said 
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driven gears with the respective driving ele 
ments for said endless member, a supporting 
structure rotatable about said axis with rela 
tion to said driving gear and said driven 
gears, and other planetary gearing carried 
tatable supporting structure and connecting 
said driving gear with one of said driven 
gears, and other planetary gearing carried 
by said rotatable supporting structure and 
connected with another of said driving gears. 

9. In a driving mechanism for a conveyor 
or the like comprising an endless member 
and three driving elements therefor, a com 
pensating device comprising a driving gear 
and a plurality of driven gears all rotatable 
about a common axis, means for connecting 
said driven gears with the respective driving 
elements for said endless member, a support 
ing structure rotatable about said axis with 
relation to said driving gear and said driven 
gears, a pair of planetary gears carried by 
said rotatable supporting structure, connect 
ed one to the other for rotation in unison and 
connected respectively with said driving gear 
and one of said driven gears, and a second 
pair of planetary gears carried by said rotat 
able supporting structure, connected one to 
the other for rotation in unison and connect 
ed respectively with the other driven gears. 

10. In a differential driving mechanism 
for applying torque unequally to a plurality 
of driving elements for an endless driven 
member, a rotatable shaft having means for 
connecting the same with one of said driving 
elements, a supporting structure rotatable 
about the axis of said shaft, a gear rotatably 
mounted on said shaft, means separate from 
said supporting structure for connecting said 
gear with a source of power, a second gear 
rigidly secured to said shaft, planetary gears 
carried by said supporting structure, con 
nected one to the other and meshing respec 
tively with the gears on said shaft, whereby 
the power applied to the first mentioned gear 
will be divided between said shaft and said 
supporting structure, and means for dividing 
the power which is applied to said supporting 
structure between the other driving elements. 

11. In a differential driving mechanism 
for applying torque unequally to a plurality 
of driving elements for an endless driven 
member, a rotatable shaft having means for 
connecting the same with one of said driving 
elements, a supporting structure rotatable 
about the axis of said shaft, a gear rotatably 
mounted on said shaft, means separate from 
said supporting structure for connecting said 
gear with a source of power, a second gear 
rigidly secured to said shaft, planetary gears 
carried by said supporting structure, connect 
ed one to the other and meshing respectively 
with the gears on said shaft, whereby the 
power applied to the first mentioned gear 
will be divided between said shaft and said 
supporting structure, and means carried by 
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said supporting structure and said shaft for 
dividing the power which is applied to said 
supporting structure between the other driv 
ing elements. 

12. In a differential driving mechanism 
for applying torque unequally to a plurality 
of driving elements for an endless driven 
member, a main shaft, a plurality of tubular 
shafts rotatable about the axis of said main 
shaft, means for operatively connecting the 
Several shafts with the respective driving 
elements, a supporting structure rotatable 
about the axis of said main shaft, means for 
rotating said main shaft and said supporting 
structure with relation one to the other, and 
means carried by said supporting structure 
for separately rotating said tubular shafts. 

13. In a differential driving mechanism 
for applying torque unequally to a plurality 
of driving elements for an endless driven 
imember, a main shaft, a plurality of tubular 
shafts rotatable about the axis of said main 
shaft, means for operatively connecting the 
several shafts with the respective driving ele 
ments, a supporting structure rotatable about 
the axis of said main shaft, a gear mounted 
about the axis of said main shaft for rotation 
with relation thereto and with relation to 
Said Supporting structure, means actuated by 
said gear to rotate said main shaft and said 
Supporting structure, and means carried by 
said supporting structure for separately ro 
tating said tubular shafts. 

14. In a differential driving mechanism 
for applying torque unequally to a plurality 
of driving elements for an endless driven 
member, a main shaft, a plurality of tubular 
shafts rotatable about the axis of said main 
shaft, means for operatively connecting the 
several shafts with the respective driving ele 
ments, a Supporting structure rotatable about 
the axis of said main shaft, a gear rotatable 
about the axis of said main shaft with rela 
tion both to said main shaft and said support 
ing structure, a gear secured to said main 
shaft, planetary gears carried by said Sup 
porting structure, connected one with the 
other and meshing respectively with the 
gear's mounted about said main shaft, gears 
Secured to the respective tubular shafts, and 
planetary gears carried by said supporting 
structure and connected with gears on the 
respective tubular shafts. 

15. In a differential driving mechanism 
for applying torque unequally to a plurality 
of driving elements for an endless driven 
member, a main shaft, a plurality of tubular 
shafts rotatable about the axis of said main 
shaft, means for operatively connecting the 
several shafts with the respective driving 
elements, a Supporting structure rotatable 
about the axis of said main shaft, a gear ro 
tatable about the axis of said main shaft with 
relation both to said main shaft and said 
Supporting structure, a gear secured to said 

1,728,899 

main shaft, planetary gears carried by said 
Supporting structure, connected one with the 
other and meshing respectively with the 
gears mounted about said main shaft, gears 
secured to the respective tubular shafts, and 
planetary gears carried by said supporting 
structure and connected with gears on the 
respective tubular shafts, the last mentioned 
planetary gears being connected with the 
first mentioned planetary gears for rota 
tion about a common axis. 

16. In a differential driving mechanism 
for applying torque unequally to a plurality 
of driving elements for an endless driven 
member, a main shaft, a plurality of tubular 
shafts rotatable about the axis of Said main 
shaft, means for operatively connecting the 
Several shafts with the respective driving 
eleinents, a supporting structure rotatable 
about the axis of said main shaft, a gear 
l'Otatable about the axis of said main shaft 
with relation both to said main shaft and 
Said supporting structure, a gear Secured 
to said main shaft, planetary gears carried 
by Said supporting structure, connected one 
with the other and meshing respectively with 
the seal's mounted about said main shaft, 
gear's sectired to the respective tubular 
shafts, a planetary gear carried by said Sup 
poiting structure, and meshing with the gear 
of one of said tubular shafts, another planet 
alry gear carried by said supporting struc 
till 'e, and an intermediate gear connecting 
the last mentioned planetary gear with the 
gear of the other of said tubular shafts, the 
last mentioned planetary gea's being rigidly 
connected One to he other. 

17. In a differential driving mechanism 
for applying torque unequally to a plurality 
of driving elements for an endless driven 
Inenbei', a main shaft, a housing Supported 
by and rotatable with relation to said main 
shaft, a gear mounted within said housing 
about the axis of said main shaft and ro 
tatable with relation to said main shaft and 
Said housing, means for connecting said gear 
with a source of power, means actuated by 
said gear for rotating Said housing and said 
shaft with relation one to the other', a plu 
rality of tubular shafts rotatable about the 
axis of said main shaft and extending 
through the Wall of said housing, and means 
controlled by the rotation of said housing 
for transmitting power in unequal amounts 
to said tubular shafts, and Ileans for con 
necting the several shafts with the respective 
driving elements. 

18. In a differential driving mechanism for 
applying torque unequally to a plurality of 
driving elements for an endless driven mem 
ber, a main shaft, a housing supported by and 
rotatable with relation to said main shaft, 
a gear mounted within Said housing about the 
axis of said main shaft and rotatable with 
relation to said main shaft and said hous 
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ing, means for connecting said gear with a 
Source of power, a gear rigidly secured to said 
main shaft within said housing, planetary 
gears rotatably mounted in said housing and 
meshing with the respective gears on said 
shaft, whereby the rotation of the first men 
tioned gear will cause said shaft and said 
housing to rotate with relation one to the 
other, tubular shafts mounted for rotation 
about the axis of said main shaft and extend 
ing into said housing, gears secured to said 
tubular shafts within said housing, planet 
alry gears mounted within said housing, con 
nected with the gears on the respective tubu 
lar shafts and connected with the first men 
tioned planetary gears for rotation there 
with, and means for connecting the several 
shafts with the respective driving elements. 

19. In a differential drive for applying 
torque unequally to a plurality of driving ele 
ments for an endless driven member, a main 
shaft, a housing mounted for rotation about 
the axis of said main shaft and comprising 
two compartments each extending about said 
shaft, a gear mounted within one compart 
ment of said housing for rotation about the 
axis of said shaft with relation both to said 
housing and to said shaft, a gear rigidly se 
cured to said shaft within said compartment, 
a planetary gear shaft journaled in said hous 
ing and extending through both the compart 
ments thereof, gears carried by said shaft, 
rigidly connected one with the other and 
meshing with the respective first mentioned 
gears, a plurality of tubular shafts mounted 
for rotation about the axis of said main shaft 
and extending into the other compartment of 
Said housing, gears rigidly secured to said 
tubular shafts within the last mentioned com 
partment, gears mounted on Said planetary 
gear shaft within said last mentioned.com. 
partment and rigidly connected one to the 
other, one of the last mentioned gears mesh 
ing directly with the gear on one of said tubu 
lar shafts, an intermediate gear connecting 
the other of the last mentioned gears with a 
gear on the other of said tubular shafts, and 
means for connecting said main shaft and 
said tubular shafts with the respective driv 
ing elements. 
In testimony whereof, we affix our signa 

tures hereto. 
JULIUS H. HEGELER 
GRANT HOLMES. 


