
H, C, FORD 
MECHANICAL M0 W EMENT . 

AFPLCAON FED MAR, 13, 1916, 

Patented Oct. 7, 1919, 1?317,915? 

????? 

?? 

? w 

-- -- -- -- -- -- -- -- -- -- -- -- 

III'EE 
III S 

----||||||||~~=== -1-1-1= 

I T! | 

?Jm vo vlfot 
a eg 

8,"???? ?ltoz vícs 

· 

  

  

  

  

  

  

  

  

  

  

  

  

  



5 

ED STATEs PATENT OFFICE. 
HANNIBAL. C. FORD, of NEW YORK, N.Y., ASSIGNOR, BY MESNEASSIGNMENTs, To FoRD 

NSºlº:RUMIENTI COMPANY, INC., A CORPORATION OF NEW YORK. 
ECBANICAL MOVEMENT. 

Specification of Letters Patent. Patented Oct. 7, 1919. 
Application filed March 13, 1916. Serial No. 83,749. 

To all whom it anay concern: 
Be it known that, HANNIBAL. C. FORD, a. 

citizen of the United States, residing at the 
city of New York, in the borough of Queens 
and State of New York, have invented cer 
tain new and useful improvenients in Me 
chanical Movement, of which the following 
is a full, clear, and exact description. 

. This invention relates to a mechanical 
movement. The primary object of the in 
vention is to provide a power transmitting 
mechanism comprising two rotary elements, 
and a device interposed between the two ele 
ments for transmitting the rotation of one 
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element to the other, and in rolling contact 
there with, which device is under all condi 
tions movable as a unitarv structure reia 
tively to said elements, while remaining in 
rolling contact there with during such move 
ment, whereby pressure may be applied to 
maintain the parts in iriving relation and 
yet the relative position of 
the elements may be shifted 
With this and other objects in view, the 

invention consists of two rotary elements 
and a plurality of super-imposed balls in 
terposed between the two elegs; its in rolling 
con{ac{ with one anoïher and with the elle 
ments, respectively, which bai is are main 
tained in their proper relative position by a 
suitable supporting structure which is nov 
able with the balls. By utilizing a plurality 
of balls, these bails are capabie of being 
moved in any direction with respect to the 
surfaces of the elements and yet will remain 
in rolling contact therewith while transmit 
ting the rotation of one element to the other. 
One adaptation of the invention is to vari 
able speed mechanisms, in which the two ele 
ments consist of the sua rotary driving 
and driven elements with which the inter 
posed balls are in rolling contact, whereby 
by shifting the position of the balls the rela 
tive speeds of the driving and driven ele 
ments may be varied. 
In the accompanying drawings, the inven 

tion is illustrated in connection with a roller 
and disk variable speed mechanism, but it 
is to be understood that other driving and 
driven elements, such as are used in various 
variable speed mechanisms, may be substi 
tuted for the roller and disk. 
Figure 1 is a front elevation of a variable 

the device and 

ball and disk speed mechanism constructed 
in accordance with the principles of my in 
vention; 

Fig. 2 is a sectional view thereof; and 
Fig. 8 is a transverse section. 
In the illustrated embodiment of the in 

vention shown herein, the two main rotatable 
elements comprise a disk 1 and a roller 2, 
either one of which may be the driving ele 
ment, as for example, disk 1. These elle 
ments are mounted in a yoke-shaped frame 3 
between the arms of which at the upper ends 
is rotatably mounted the roller 2. The disk 

is supported on a spindie 5 which passes 
through a sleeve 6 extending from the con 
necting piece of the yoke and is mounted 
for rotation in this sleeve upon ball bear 
ings 7-7. Surrounding the spindle or shaft 
5 and interposed between the upper set of 
ball bearings 7 and a slidable collar 8, is a 
spring 9. The collar 8 carries radially ex 
tending pins 10, 10, which pass through suit 
able slots in the boss and are secured at their 
outer ends to the arms of a yoke-shaped ever 
aria 2, which is pivoted to the boss as at 
i3. Fassing through the free end of the 
lever arm is a regulating screw 13, the point 
of which rests against the yoke-shaped frame 
and is held in engagement therewith by the 
also exert its tension against the upper ball 
bearings 7, which are slidably mounted 
within the sleeve 6. This bearing abuts 
against a shoulder on the spindle and hence. 
the disk is urged toward the roller 2. 

Interposed between the disk 1 and the 
roller 2 are a plurality of balls, two such 
balls being shown in the construction illus 
trated and designated 14 and 15. These balls 
are arranged one above the other and in roll 
ing contact with each other and with the 
disk and roller, respectively, the points of 
rolling contact being in vertical alinement. 
The balls are maintained in position by a 
cage comprising a hollow rectangular frame 
16 having four posts 17 projecting from each 
face thereof. The posts provide supports 
for guide rollers 18. Two of these guide 
rollers are rotatably mounted between each 
two posts and each roller is mounted in roll 
ing contact with one of the balls, the point of 
rolling contact being preferably in a hori 
zontal plane through the center of the ball, 
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center of the disk, the 
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Secured to the yoke-shaped frame on op 
posite. sides thereof, are grooved slideways 
20 in which grooves are slidably mounted, 
slides 21, which as shown may beformed by 
extending the frame 16 on two sides thereof 
whereby the cage may be moved to cause the 
balls to travel radially along the disk when 
a change of the speed of the driven member 
is desired. This movement may be im 
parted to the cage in any desired manner 
and, for illustrative purposes, it is shown 
as being accomplished by means of a rod 
22 carried by the frame 16. 
The balls are maintained in frictional en 

gagement with each other and with the 
disk and roller, respectively, by means of 
the spring 9, and associated parts, as de 
scribed, and the pressure upon the balls may 
be varied by regulating the tension of this 
spring so that any slippage between the 
balls or between one of the balls and the 
driving or driven element, is eliminated. 
The surface of the disk with which the 

ball contacts is preferably crowned so that 
as the balls are moved inwardly toward the 
center of the disk the pressure holding them 
in engagement with the driving and driven 
elements is automatically increased. 
The operation of the mechanism is obvious 

from the description, but will be briefly 
stated. Let us assume that the disk is the 
driving element and is being constantly ro 
tated by a part (not shown) which is con 
nected to the shaft or spindle 5. If the . 
balls are in the position shown in Fig. 1, 
that is, so that their points of rolling con 
tact with each other and with the elements 
are in vertical alinement with the center of 
the disk, the balls will not be rotated by 
the rotation of the disk and the roller or 
driven element 2 will remain stationary. If, 
however, by moving the cage the balls are 
moved off their center position, the balls will 
immediately start to rotate, due to the fact 
that one of them is in rolling contact with 
the disk, which rotation will be transmitted 
through the other ball to the roller 2, and 
the farther the balls are moved from the 

greater the speed 
of rotation of the driven element. This 
radial movement of the balls may be effected 
while the driving element is being con 
stantly rotated without any slippage be 
tween one of the balls and the disk, between 
the bails themselves, or between the other 
ball and roller, since, upon a radial move 
ment of the balls, each ball will be rotated 
upon an axis which is oblique to their normal 
axis of rotation. This result is obtained 
by the above construction without any bodily 
movement of either the driving, or driven. 
element which is impossible where only Gile 
ball is used. This feature is of importance 
as it enables the mechanism to be rigidly 
constructed and a high pressure applied to 

1,317,915 
the parts which mechanism is adapted to 
be used to transmit relatively heavy loads. 

It will be noted from the construction de 
scribed that the pressure applied to the balls 
automatically increases as the speed of the 
driven member decreases, which will permit 
the mechanism to transmit relative heavy 
loads without any slippage of the balls. It 
should also be noted that by virtue of the 
conical shaped working face of the disk 1, 
a movement of the balls over this face will 
impart a slight bodily movement to the disk 
1 in the direction of the axis of the sup 
porting shaft 5 of the disk, which is mounted 
for such a movement by means of the spring 
9 and associated parts. This movement of 
the disk may be utilized in other mechanical 
movements, if desired. 
While I have disclosed my invention in 

connection with one illustrated embodiment 
thereof, it is obvious that the construction 
may be changed materially and yet come 
within the scope of the invention, as is par 
ticularly pointed out in the appended claims. 

claim : 
1. A variable speed mechanism compris 

ing a driving element and a driven element, 
a plurality of balls interposed between said 
elements in rolling contact with one another 
and with the driving and driven elements 
respectively, and means for holding said 
balls in their proper relative positions. 

2. À variable speed mechanism compris 
ing a driving element and a driven element, 
a plurality of balls interposed between said 
elements in rolling contact with one an 
other and the driving and driven elements 
respectively, means surrounding said balls 
maintaining them in their proper relative 
positions and for moving them relatively to 
the driving and driven members. 

3. A variable speed mechanism compris 
ing a driving and a driven element, two balls 
in rolling contact with each other, one oi 
said balls being in rolling contact with the 
driving and the other with the driven ele 
ment, and movable means for holding in 
alinement the points of rolling contact of 
said ba} is with each other and with the 
driving and driven elements. 4. Ayariable speed mechanism compris 
iing a driving and driven element, a plurality 
of bails interposed between said elements in 
rolling contact, with one another and with the driving and driven elements respectively, 
means for holding said balls in their proper 
relative positions with respect to each other, 
and ineans for applying pressure to said 
parts at their points of rolling contact. 

5. À variable Speed mechanism compris 
iig a driving element and a driven element, 
a plurality of balls interposed between said 
elements in rolling contact with one another 
and the driving and driven elements re 
spectively, fineens surrounding said balls 

70 

75 

80 

85 

90 

95 

t 



5 

25 

35 

40 

50 

55 

60 

1,317,915 

maintaining them in their proper relative 
positions and for moving them relatively to 
the driving and driven members, and means 
for applying pressure to said parts at their 

5 points of rolling contact. 
6. A variable speed mechanism compris 

ing a driving and a driven element, two 
balls in rolling contact with each other, one 
of said balls being in rolling contact with 
the driving and the other with the driven 
element, movable means for holding said 
balls with their points of rolling contact 
with each other and the driving and driven 
elements in alinement, and means for apply 
ing pressure to said parts at their points of 
rolling contact. 

7. A variable speed mechanism compris 
ing a driving element and a driven element, 
a plurality of balls interposed between said 
elements in rolling contact with one another 
and with the driving and driven elements 
respectively, movable means for holding said 
balls in their proper relative positions, and 
means for applying a pressure to said parts 
at their points of rolling contact which 
varies with the position of said balls. 

8. A variable speed mechanism compris 
ing a driving and a driven element, two 
balls in rolling contact with each other, one 
of said balls being in rolling contact with 
the driving and the other with the driven 
element, movable means for holding said 
balls with their points of rolling contact with 
each other and the driving and driven ele 
ments in alinement, and means for applying 
pressure to said parts at their points of 
rolling contact and for varying said pressure 
upon a movement of said balls. 

9. A variable speed mechanism compris 
ing a driving element and a driven element, 
a plurality of balls interposed between said 
elements in rolling contact with one another 
and with the driving and driven elements 
respectively, and movable means for holding 
said balls in their proper relative positions, 
and means for applying pressure to said 
parts at their points of rolling contact, cor 
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responding points of contact on said driving 
and driven elements being spaced unequal 
distances apart whereby by moving said 
balls the pressure is automatically varied. 

10. Avariable speed mechanism compris 
ing a driving and a driven member one of 
which is a disk, a member movable radially 
across the face of the disk and serving to 
transmit the motion of the driving to the 
driven elements, and means for applying 
pressure to said parts at their points of roll 
ing contact, said disk having a curved face 
whereby upon a movement of said member 
the pressure upon the same is varied. 

11. Avariable speed mechanism compris 
ing a driving and a driven element, a device 
in continuous driving frictional engagement 

65 with said elements, said device being freely 
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movable as a unitary structure to change its 
position with respect to said elements and . 
remaining in rolling contact with said ele 
ments irrespective of whether said elements 
are in motion or at rest or whether said de 
vice is moved bodily with respect to said 
elements. 

12. Á mechanical movement comprising 
two elements, and a plurality of Superim 
posed freely rotatable balls interposed be 
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75 
tween said elements in rolling contact with 
one another and with the working surfaces 
of said elements, respectively. 
- 13. A mechanical movement comprising 
two elements, a plurality of superimposed 
freely rotatable balls interposed between 
said elements in rolling contact with one an 
other and with the working surfaces of said 
elements, respectively, and means for apply 
ing pressure between said balls and Said elle 

, mentS. 
14. A mechanical movement comprising 

two elements one at least of which is mov able, a plurality of superimposed freely 
rotatable balls interposed between said elle-. 
ments in contact with one another and with 
the working surfaces of said elements, re 
spectively. 

15. A mechanical movement comprising 
two elements one at least of which is mov 
able, a plurality of balls interposed be 
tween said elements in contact with one an 
other and with the working surfaces of said 
elements, respectively, and means for apply 
ing a pressure between said elements and 
balls. 

16. A mechanical movement comprising 
two elements, a plurality of freely rotatable 
balls interposed between said elements in 
rolling contact with one another and with 
the working surfaces of said elements, re 
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spectively, and means surrounding said balls. 
maintaining them in their proper relative 
position, said means and balls being rela 
tively movable with respect to said elements 
as a unitary structure. w 

17. A mechanical movement comprising 
two elements one of which at least is mov 
able, a plurality of balls interposed between 
said elements in rolling contact with one an 
other and with said elements, respectively, 
means surrounding said balls for holding 
them in their proper relative position with 
respect to one another and with respect to 
said elements, said means and balls being 
relatively movable with respect to Said elle 
ments as a unitary structure. 

18. A mechanical movement comprising 
two elements having a relative movement 
toward and away from each other, a plural 
ity of balls interposed between said elements 
in rolling contact with each other and with 
the working surfaces of said elements, the 
corresponding points of contact on said 
working surfaces with which said balls en 
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gage being spaced unequal distances apart, 
whereby said elements will have a bodily 
relative movement toward and away from 
each other upon a change of the points of 
contact of said balls with the working sur 
faces of said elements. 

19. A nechanical movement comprising 
two elements having a relative movement to 
ward and away from each other, a plurality 
of balls interposed between said elements in 
rolling contact with one another and with 
the working surfaces of said elements, the 
corresponding points of contact on said 
working surfaces with which said balls en 
gage being Spaced unequal distances apart, 
whereby said elements will have a bodily 
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relative movement toward and away from 
each other upon a change of the points of 
contact of said balls with the working sur 
faces of said elements, and means for ex 
erting a pressure upon said balls through 
said elements. 

20. In a friction gearing, the combination 
with driving and driven members whose 
axes lie in a common plane, of friction con 
nections therebetween including a pair of 
spherical connecting members having paral 
lel axes disposed in the said common plane 
of the axes of said driving and driven mem 
bers and in contact with one another, a 
series of radially disposed casters around 
each of the said connecting members and in 
contact therewith, whereby to support the 
same, and a frame in which said casters are 
supported, inoyable within the space between 
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the driving and driven members, for the 
purpose described. 

21. In a friction gearing, the combination 
with driving and driven members whose 
axes lie in a common plane, of friction con 
nections therebetween including spherical 
connecting members in contact with one an 
other, and with the driving and driven mem 
bers, said connecting members having paral 
iel axes disposed in the said commonplane 
of said driving and driven members, and an 
adjustable support in which the said con 
necting members are mounted and rotatable 
in all directions. 

22. na friction gearing, the combination 
with driving and driven members whose 
axes lie in a common plane, of friction con 
nections therebetween including spherical 
connecting members in contact with one an 
other, and with the driving and driven mem bers, said connecting members having paral 
lel axes disposed in the said common plane 
of said driving and driven members, and a support in which the said connecting mem 
bers are mounted and movable in all direc 
tions, said support being movable in the 
space between the driving and driven mem 
bers. 

In witness whereof I subscribe my sig 
nature in the presence of two witnesses. 

HANNIBAL C. FORD. 
Witnesses: 

VALDo MH. CHAPIN, 
Jui, E. ZELENIX. 
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