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Patented June 27, 1950 2,512,700 

UNITED STATES PATENT OFFICE 
2,512,700 

MULTIPLE WARIABLE-SPEED DRIVE 

Howard C. Van Auken, Manhasset, N.Y., assignor 
to The Sperry Corporation, a corporation of 
Delaware 

Origina application April 9, 1941, Serial No. 
387,574. Divided and this application March 
29, 1946, Serial No. 658,089 

(C. 4-198) 14 Claims. 

This invention is a division of application Serial 
No. 387,574 of Howard C. Wan Auken and Fred 
erick N. Esher for improvement in Bombsights, 
filed April 9, 1941, now Patent No. 2,410,169, 
issued November 5, 1946. 
The present invention relates to a multiple 

variable speed drive such as is used in computing 
devices and has for its object the provision of 
a simple and compact multiple variable Speed 
drive structure. 
Other objects, features and advantages will 

be understood from the following description 
given with the aid of the accompanying draw 
ings, of which: 

Fig. 1 is a view showing the invention schemati 
cally - 

Fig. 2 is a front elevation; and - 
Fig. 3 is a view in section, the section being 

taken through 3-3 of Fig. 2. 
Referring to Figs. 2 and 3 of the drawings, a 

casing indicated generally by the reference char 
acter G, provided with supporting legs and 
2 is formed with a narrow central compartment 
3 coextensive with the height of the casing, de 

fined laterally by front and rear partially open 
walls 4 and 5, top and bottom walls 6 and 
A and side walls 8 and 9. Compartments 20 
and 2 are formed in the casing respectively at 
the front and rear of central compartment 3 
and are partially offset from each other. The 
compartments are generally oblong in shape, 
compartment 20 being formed by side walls 8 
and 9, and lower wall T of the casing, the 
upper wall 25 projecting forwardly from the cas 
ing above the central part of compartment 3. 
Compartment 2 is defined by the top wall 6 
of the casing, side walls 8 and 9; and a lower 
wall 26 which projects horizontally outward from 
the casing below the central part of chamber 3. 
A pair of rollers 30 and 3 are supported by 

arms 32 and 33 extending outwards Or opposite 
sides of the casing in the lower portion thereof, 
the rollers being in register with openings 2 in 
opposite sides of compartment 3. Communicat 
ing with the interior thereof. A stud 28 Se 
cured in the upper part of the casing supports 
a roller 29 in coplanar relation with rollers 30 
and 3. A disc 34 disposed in compartment 3 
is supported by rollers 29, 30 and 3 which en 
gage the edge thereof and serve as alignment 
bearings therefor. The front surface of disc 
34 rides on alignment rollers 35 and 36 Sup 
ported on opposite sides of the casing along the 
horizontal center line of the disc. Disc 34 co 
operates with a pair of ball carriage and roller 

mechanisms arranged respectively in compart 
ments 20 and 2 which will now be described. 
A roller 3, integral with shaft 38 is supported 

in bearings 39 and 40 in the upper and lower 
Walls of compartment 20. Mounted upon a pair 
of guide rails 4 secured to WebS 42 formed 
integrally with the casing and driven by a lead 
nut 43 threaded on a lead screw 44 supported 
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by bearings formed in was and 25 of come 
partment 20 is a ball carriage 45 of known con 
struction provided with balls 46 which engage 
disc 34 and roller 37. 
The ball carriage and roller mechanism of 

compartment 2 is similar to that of compart 
ment 20, and comprises a roller 50 formed in 
tegrally with shaft 5 Supported by bearings in 
walls 6 and 26. A ball carriage 52, cooperat 
ing with roller 50 and disc 34 (Figs. and 3) 
is supported on a pair of guide rails 54 attached 
to webs 55 integral with the casing. Only one 
of the latter rails 54 and webs 55 is shown in 
the drawings. The ball carriage is coupled with 
a lead nut 58 disposed on lead screw 59 formed 
on shaft 60 which turns in suitable bearings, not 
shown, in the upper and lower walls 6 and 26 
of compartment 2. 
An arm 65 pivoted to the casing by pivot 66 

carries a pressure roller 67 which is yieldably 
pressed against the upper front surface of the 
disc 34 by a spring 68 disposed on a rod 69 at 
tached to the casing, the spring being disposed 
between arm 65 and an adjustment nut To 
threaded on the outer end of the rod by which 
the pressure exerted by roller 67 on disc 34 may 
be adjusted. 
A similar pressure roller arrangement is pro 

vided for the lower rear surface of disc 34 which 
comprises a pivoted arm 75, partly shown in sec 
tion in Fig. 3, which supports a pressure roller 
76 engaging disc 34. A spring 77 disposed on 
rod T8 between pivoted arm 75 and adjusting 
nut 79 threaded on rod 78 adjustably presses 
roller 76 against the surface of disc 34. Pressure 
rollers 65 and 76 maintain the balls of the re 
Spective ball carriages pressed between the disc 
and the aSSociated rollers 37 and 58. 

It will be understood that disc 34 is supported 
for rotation about a fixed axis by means of the 
various rollers described above. Either ball car 
riage may be positioned at any desired radial 
distance from the center of the disc, since no 
Supporting shaft is attached to either side of 
disc 34. 
For some purposes, a single multiple variable 

speed drive unit of the kind disclosed herein 



3 
may be used in place of two conventional vari 
able speed drives. For instance, with roller 50 
driven at a constant speed, as by the motor desig 
nated CSV, roller T may be driven at a speed 
which is a function of two different quantities, 
as respectively set up by lead screws 59 and 
44. Thus if the distance of ball carriage 2 
from the disc center is proportional to an in 
dependent variable T, the disc speed will be 
proportional to 1/T; and if the distance of ball 
carriage from the disc center is proportional 
to another independent variable R, then the 
speed of the roller T will be proportional to the 
quotient of these two variables, or R/T. 

Since many changes could be made in the 
above construction and many apparently widely 
different embodiments of this invention could be 
made without departing from the scope thereof, 
it is intended that all matter contained in the 
above description or shown in the accompany 
ing drawings shall be interpreted as illustrative 
and not in a limiting sense. 
What is claimed is: 
1. A variable speed drive comprising a disc, 

bearing means disposed about the edge of the 
disc supporting the disc for rotation, a pair of 
rollers supported respectively on opposite sides 
of the disc, a movable cooperating ball carriage 
disposed between each roller and the surface of 
the disc, said ball carriages including balls for 
drivably coupling said disc and said rollers, and 
guideway means for the respective ball carriages 
in which the ball carriages are respectively dis 
placeable from the axis of the disc toward the 
periphery thereof. 

2. A variable speed drive comprising a disc, 
bearing means disposed about the edge of the 
disc Supporting the disc for rotation, a pair of 
rollers supported respectively on opposite sides 
of the disc, a pair of ball carriage mechanisms 
each including balls respectively drivably cou 
pling the rollers with the surface of the disc, 
and guideway means for the ball carriages. So 
disposed that the ball carriages may be noved 
radially on the surface of the disc to and from 
the center thereof. 

3. A variable speed drive comprising a disc, 
bearing means disposed about the edge of the 
disc supporting the disc for rotation, a pair of 
rollers supported respectively on opposite sides 
of the disc, a movable cooperating ball carriage 
disposed between each roller and the surface of 
the disc, said ball carriages including balls for 
drivably coupling said disc and said rollers, and 
guideway means for at least one of the ball car 
riages in which the latter is displaceable from 
the center of the disc toward the periphery 
thereof. 

4. A variable speed drive comprising a disc, 
bearing means disposed about the edge of the 
disc supporting the disc for rotation, a pair of 
rollers disposed respectively on opposite sides of 
the disc, a pair of ball carriage mechanisms each 
including bals respectively drivably coupling the 
rollers with the surface of the disc, and guide 
way means for at least one of the ball carriages 
so disposed as to permit movement thereof radi 
ally of the disc to and fro from the center 
thereof. 

5. A variable speed drive comprising a disc, 
bearing means disposed about the edge of the 
disc supporting the disc for rotation, a pair of 
rollers supported respectively on opposite sides 
of the disc, a movable cooperating ball carriage 
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4. 
the disc, said ball carriages including balls for 
drivably coupling said disc and said rollers, guide 
way means for at least one of the ball carriages 
in which the latter is displaceable from the cen 
ter of the disc toward the periphery thereof, and 
spring pressed roller means engaging the sur 
face of the disc for pressing the latter against the 
balls of the respective ball carriages. 

6. A variable speed drive unit comprising a 
casing formed with outer compartments at oppo 
site sides thereof and a relatively narrow inner 
compartment disposed therebetween, a disc dis 
posed for rotation in the inner compartment, a 
roller in each outer compartment supported by 
the casing to turn about an axis spaced from and 
parallel to the surface of the disc, and a ball 
and ball carriage disposed between each roller 
and the disc cooperating therewith. 

7. A variable speed drive unit comprising a 
casing formed with a pair of outer compartments 
and a communicating inner compartment dis 
posed therebetween, a disc disposed in the inner 
compartment, roller bearing means attached to 
the casing and disposed remote from the center 
of the disc for Supporting the disc for rotation, 
a roller in each outer compartment supported 
by the casing to turn about an axis spaced from 
and parallel to the surface of the disc, a ball and 
ball carriage disposed between each roller and 
the disc cooperating therewith, and spring actu 
ated pressure roller means supported by the cas 
ing and engaging the disc for pressing the latter 
against the balls of the respective ball carriages. 

8. A variable speed drive comprising a casing 
formed with a pair of compartments respectively 
on opposite sides thereof and a relatively narrow 
inner compartment communicating therewith 
and disposed therebetween, a disc disposed in the 
inner compartment, roller bearing means at 
tached to the casing so disposed as to engage the 
disc remote from the center thereof for support 
ing the disc for rotation, a roller in each outer 
compartment supported by the casing to turn 
about an axis Spaced from and parallel to the 
surface of the disc, a ball and ball carriage for 
each roller cooperating with the disc, and a guide 
way for each of the ball carriages, at least one 
of which is so disposed that the ball carriage 
thereon can be moved radially of the disc to end 
fro from the axis of the disc. 

9. A variable speed drive comprising a casing 
formed with a pair of compartments respectively 
on opposite sides thereof and a relatively narrow 
inner compartment communicating therewith 
and disposed therebetween, a disc disposed in the 
inner compartment, roller bearing means at 
tached to the casing so disposed as to engage the 
disc remote from the center thereof for support 
ing the disc for rotation, a roller in each outer 
compartment supported by the casing to turn 
about an axis spaced from and parallel to the 
surface of the disc, a ball and ball carriage for 
each roller cooperating with the disc, a guide 
way for each of the ball carriages so disposed 
that the carriages may be moved from the center 
of the disc toward the periphery thereof, and 
means for rotating the disc through one of said 
ball and ball carriages comprising a motor con 
nected to drive one of the rollers. 

10. A variable speed drive comprising a disc, 
means for rotatably supporting said disc, a pair 
of rollers supported respectively on opposite sides 
of Said disc, a moveable ball and ball carriage 
disposed between each of said rollers and the 
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respective carriages for supporting and guiding 
both of said carriages to move along a diameter 
of said disc and from a position at the axis there 
of toward the periphery thereof. 

11. A multiple variable speed drive comprising 
a disc, means for rotatably mounting said disc, 
an input roller supported on one side of Sald 
disc, driving means connected to said roller for 
rotating the same, a first displaceable ball and 
ball carriage mechanism drivably coupling said 
input roller and said disc, an output roller Sup 
ported on the opposite side of Said disc, and a 
Second displaceable ball and ball carriage mech 
anism drivably coupling said disc and said output 
roller, whereby the rotation of the output roller 
is proportional to the displacements of said first 
and second ball carriage mechanisms from the 
center of Said disc. 

12. A multiple variable speed drive comprising 
a disc, means for rotatably mounting said disc, an . 
input roller supported on One side of said disc, 
driving means connected to said roller for rotat 
ing the same, a first displaceable ball and ball 
carriage mechanism drivably coupling said input 
roller and Said disc, means cooperable with said 
carriage mechanism for displacing said carriage 
mechanism to and from the center of said disc, 
an output roller supported on the opposite side 
of said disc, and a second displaceable ball and 
ball carriage mechanism drivably coupling said 
disc and said output roller, means cooperable 
with said Second ball carriage mechanism for dis 
placing the same to and from the center of said 
disc, whereby the rotation of said output roller 
is proportional to the displacements of said first SS 
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and second carriage mechanism from the center 
of Said disc. 

13. A multiple variable speed drive comprising 
a disc, means for peripherally and rotatably sup 
porting Said disc, a pair of rollers disposed on 
each side of Said disc, and a pair of movable ball 
carriages each including cooperating balls re 
spectively driveably coupling the rollers with said 
disc. 

14. A multiple variable speed drive comprising 
a disc, means for peripherally and rotatably sup 
porting said disc, a pair of rollers disposed on 
each side of said disc, a pair of movable ball car 
riages each including cooperating balls respec 
tively drivably coupling said rollers and said disc, 
and means connected to One of Said rollers for 
driving the same. 

OWARD C, WAN AUSEN. 
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