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The principal object of this invention is to 
provide a novel and useful mechanism in 
which a relatively simple adjustment of a 
movable member is utilized to effect and con 
trol a different and relatively difficult adjust 
ment of the same member, and the invention 
further resides in the application of this de 
vice to transmission mechanism, as herein 
after set forth. 
Another object of the invention therefore 

is to provide an improved transmission 
mechanism capable of efficient operation in 
the transmission of relatively high powers 
and including practicable means for varying 
the ratio of the velocities of the driving and 
driven parts and of the torque input and out 
put without appreciable power losses. 
Another object is to provide variable 

torque-transfer mechanism in which the 
torque input to output ratio may be varied 
by a simple adjustment of a moving part 
independently of the amount of torque in 
volved, said adjustment being as readily 
accomplished during the transmission of 
high torques as in the transfer of torques of 
relatively low amplitude. 
A more specific object is to provide a trans 

mission mechanism of the type in which the 
velocity or torque ratios of driving and 
driven members is dependent upon the dis 
tance of the point of contact of one of said 
members with respect to the axis of rotation 
of the other, wherein provision is made for 
varying said distance and therefore the said 
ratio by a simple and easily effected adjust 
ment of a contact element, the simplicity of 
said adjustment being practically unaffected 
by the amount of pressure between the mem 
bers at the point of contact and being capable 
of effecting said variation in the point of con 
tact without diminution or modification of 
said pressure. . 
The invention further resides in certain 

novel and advantageous structural features 
and arrangements of parts hereinafter set 
forth and illustrated in the attached draw 
ings, in which: 

Figure 1 is a diagrammatic sectional view 
of mechanism made in accordance with my 
invention; 

Fig. 2 is a section on thcline 2-2, Fig. 1; 
Fig. 3 is a section on EE 3-3, Fig. 1; 
Fig. 4 is an enlarged fragmentary view of 

the mechanism shown in Fig. 1; 
Fig. 5. is a side elevation of a practical by 

form of transmission mechanism embodying 
my invention; 

Fig. 6 is a longitudinal vertical section 
through the mechanism shown in Fig. 5; 

Fig. 7 is a section on the line 7-7, Fig. 5; 60 
Fig. 8 is a section on the line 8-8, Fig. 5; 
Fig. 9 is a section on the line 9-9, Fig. 5; 

E. Fig. 10, is a section on the line 10-10, 
Fig. 5; 
Figs. 11, 12, 13, 14 and 15 are detached per- 65 

spectives of various elements of the mecha 
n1Sm; 

Fig. 16 is a section on the line 16-16, 
Fig. 5; 

Figs. 17, 18, 19 and 20 are detached per- 70 
spectives showing other elements of the mech 
anism; . . . 

Fig.21 is an enlarged transverse sectional 
view similar to that of Fig. 7 illustrating a 
detail of the mechanism not shown in the 75 
preceding figure; 

Fig. 22 is reduced elevational view simi 
lar to that of g 5 illustrating the additional 
parts shown in Fig. 21; 

Fig. 23 is a fragmentary enlarged trans- 80 
verse sectional view similar to that of Fig. 9, 
illustrating a modification within the scope . 
of the invention; 

Fig. 24 is a section on the line 24-24, Fig. 
23 85 

Fig. 25 is a section on the line 25-25, Fig. 
23. 

Fig. 26 is a fragmentary elevational view 
illustrating a further modification of the in 
vention; m 90 

Fig.27 is a section on the line 27-27, Fig. 
26 

Fig. 28 is a detached fragmentar, perspec 
tive view illustrating a detail of the mecha 
nism, and 95 

Fig. 29 is a section on the line 29-29, Fig. 
27. 

In Figs. 1, 2 and 3, I have illustrated dia 
grammatically a known type of friction 
mechanism consisting of three major elements 
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designated respectively 1, 2 and 3, the ele 
ments 1 and 2 having opposed faces in which 
are formed annular recesses 4 and 5 each of 
which in transverse section defines a segment 
of a circle and which together form opposite 
sides of a toroidal space between the elements 
1 and 2. The element 3 comprises in the pres 
ent instance a pair of wheels or disks 6 and 7 
and a wheel-supporting structure 8, the 
wheels being freely rotatable in their own 
planes and being confined between the ele 
ments 1 and 2 and within the recesses 4 and 
5. The wheels 6 and 7 may be angularly ad 
justed from an intermediate position, shown 
in full lines in Figs. 1, 2 and 3, around axes 
A-A, see Figs. 2 and 3, to positions such as 
6a, 7a and 66, 7b, shown in broken lines in 
Fig. 1. 
In operation, one of the elements 1, 2, 3, 

may be relatively fixed, the others constitut 
ing respectively driving and driven parts. 
Assuming for example that the element 1 is 
relatively fixed and that the element 2 is ro 
tated from a suitable power source about an 
axis X-X, Fig. 1, it will be apparent that 
the wheels 6 and 7 will be rotated and made 
to travel in a circular path within the annu 
lar recess 4 of the relatively fixed member 1 

40 
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with the result that structure 8 is also rotated 
about the axis X-X and in the same direc 
tion as the element 2. The angular velocity 
and torque ratios between the elements 2 and 
3 may be varied by adjusting the wheels 6 and 
7 simultaneously and in opposite directions 
about their axes A-A. 
In a device of this character, the positions 

of the wheels 6 and 7 are normally such that 
the planes of said wheels are tangent at the 
points where the wheels contact with the ele 
ments 1 and 2 with circles concentric with 
these elements. I have found that an ad 
justment from this normal position of the 
wheels 6 and 7 about axes B-B at right an 
gles to the axes A-A results in a rapid and 
automatic adjustment of the wheels about 
their respective axes A-A, this movement 
continuing until the wheels are readjusted 
about their axes B-B into the aforesaid nor 
mal tangential positions. The direction and 
rapidity of the resultant movement on the 
axes A-A is a function of the direction of 
the adjustment on the axes B-B from the 
normal position and the extent of this ad 
justment. 
The movement will best be understood by 

consideration of the diagrammatic view of 
Fig. 4, which shows, somewhat enlarged, the 
upper portion of the mechanism including 
the wheel 7. In normal operation, the wheel 
7 assumes a position such as shown in full 
lines, in which it is freely rotatable about an 
axis Y-Y. It may now be assumed that the 
wheel 7 is adjusted around the axes B-B 
to the broken line position designated by the 
numeral 7. This adjusted position of the 

1,858,749 
wheel 7 and the corresponding adjustment of 
the wheel 6 are also indicated in broken lines 
in Fig. 2. It will be assumed further that the 
element 2 and structure 8 are rotating about 
the common axis X-X, as set forth above, 
in the direction indicated by the arrow at 
top of Fig. 2. 
Upon adjustment of the wheel 7 to the po 

sition 7 and by reason of its departure from 
the normal tangential position, see Fig. 2, 
that side of the wheel which engages the rela 
tively fixed element 1 will have a tendency to 
move toward the outer periphery of the re 
cess 4, while the opposite side of the wheel 
engaging the driving element 2 will have a 
tendency to move oppositely toward the in 
ner periphery of the recess 5. This tendency 
of the wheel to adjust itself about the axis 
A-A is not affected by the magnitude of the 
pressure exerted upon the wheel by the ele 
ments 1 and 2, and the wheel being free to 
adjust itself on the axis A-A, such adjust 
ment will actually occur. This is illustrated 
in Fig. 4, in which the direction and character 
of the movement is indicated by the broken 
line position designated 7', that being one 
possible position of the wheel 7 in the afore 
said adjustment movement on the axis A-A. 
Referring to Fig. 2, it should be noted that 
in practice the adjustment of the wheel 6 on 
its axis B-B to position 6', corresponding 
to the aforedescribed adjustment of the wheel 
7 to position 7', should be in the same direc 
tion as the latter adjustment so that the re 
sulting movement of the wheel 6 on its axis 
A-A will correspond to the same movement 
of the wheel 7 in that the side of the wheel 
contacting with element 1 will move toward 
the outer periphery of the groove 4, while 
the opposite side will move toward the inner 
periphery of the groove 5. As previously 
stated, the movement on the axis A-A con 
tinues until such time as the wheels return to 
a normal tangential position such for exam 
ple as indicated at 7’’, Fig. 4, in which posi 
tion equilibrium of the parts is restored. 
The adjustment of the wheels 6 and 7 about 

the axes B-B is in effect and in each in 
stance a pivotal movement upon the two 
points of contact between the wheel and the 
elements 1 and 2. Accordingly, this adjust 
ment is a simple one requiring little force to 
accomplish in contradistinction to the rela 
tively great force required under the same 
conditions to move the wheel from a normal 
position about the axis A-A. The automatic 
action described above resulting from a sim 
ple adjustment of the wheels about the axes 
B-B affords a practicable means for obtain 
ing an adjustment of the wheels about the last 
named axes practically independent of the 
amount of power transmitted and the pres 
sure between the elements at the said points 
of contact. Obviously, the direction of the 
movement on the axis A-A of the respective 
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wheels is determinable by the direction in 
which the wheels are oscillated on their axes 
B-1B from the normal position. 
In Figs. 5 to 20, inclusive, I have illustrated 

an application of the aforedescribed mechani 
cal device to a variable power transmission 
mechanism. This mechanism comprises ele 
ments 11 and 12 which while capable of lim 
ited relative movement, as hereinafter set 
forth, may be considered as relatively fixed 
with respect to an intermediate rotary mem 
ber 13. The member 13 is secured to and car 
ried by a shaft 14 journaled in bearings 9 in 
the fixed structure 10 of the mechanism and 
extending centrally through the element 12. 
As shown in Fig. 6, the inner face of each of 
the members 11 and 12 is provided with an 
annular recess 15, which cross sectionally con 
stitutes a segment of a circle, and both faces 
of the intermediate member 13 are similarly 
recessed at 16 so that with the said member 
13 predeterminedly spared with respect to 
both of the members 11 and 12, the opposed 
recesses 15 and 16 define in each instance the 
opposite sides of a toroidal space between the 
elements 11 and 12 and the intermediate ele 
ment 13. 
Surrounding the intermediate member 13 

is a yoke structure 17 comprising spider por 
tions 18 and 19 which respectively extend in 
wardly between the members 11 and 12 and 
the opposite faces of the intermediate member 
13. The spider 19 has a ball bearing 21 upon 
the shaft 14, while the spider 18 at its central 
portion is keyed to a second shaft 22 jour 
naled in bearings 23 in the fixed structure 10 
of the mechanism at the rear of the member 
11 and which extends centrally through said 
member in alignment with the shaft 14. At 
their inner ends, the shafts 14 and 22 are 
jointed as indicated at 24 to maintain the 
alignment and for the purpose of mutual sup 
port. 
The yoke 17 carries in each of the spider 

portions 18 and 19 three wheels or disks 25, 
26 and 27, these wheels normally contacting 
with the member 13 and either one or other of 
the elements 11 and 12 and being so arranged 
between the elements and the member 13 that 
the center of rotation of each wheel lies ap 
proximately in the center line of the toroidal 
space formed by the recesses 15 and 16 which 
it occupies. As shown in Figs. 6 and 13, each 
of the wheels comprises an outer rotary rim 
portion 28 and an axle portion 29, the rim 
portion operating upon ball bearings 31 inter 
posed between these parts. The axle portion 
29 of each of the wheels is mounted for pivo 
tal movement upon trunnions 32, 32 of a 
cylindrical member 33, see Fig. 12, which lat 
ter is secured as by means of suitable pins 34, 
see Fig. 9, within an open-sided rectangular 

65 

support member 35 which is shown in per 
spective in Fig.11. Each of the members 35 
is provided at its opposite ends with trun 

nions 36 upon which the members 35 are pivo 
tally mounted within the spiders 18 and 19 of 
the structure 17. It will be noted by reference 
to Figs. 6 and 9 that the trunnions 32 upon 
which the disks 25, 26 and 27 are pivotally 
mounted extend at right angles to the trun 
nions 86 of the wheel-supporting members 35. 
As shown in Fig. 9, each of the spiders 18 
and 19 of the structure 17 consists of three 
radially projecting rectangular bracket por 
tions 37 at the inner ends of which the sup 
port members 35 are mounted, and in the outer 
angles between these parts 37 are extension 
brackets 38. In each of these extension 
brackets 38 is journaled a shaft 39, each of 
which carries adjacent the outer end thereof 
a pinion 41. The inner end of each of the 
shafts 39, which as shown in Fig. 9 is jour 
inaled in one side of one or other of the brack 
ets 37, is provided with an axial recess 42 for 
reception of one of the trunnions 36 of the box 
85 the other trunnion of said box being jour 
inaled in one end 43 of a yoke 44 which lon 
gitudinally embraces the box. This end 43 
of each of the yokes is journaled in one side of 
the associated bracket. 37, while the opposite 
end of the yoke is carried by the inner end of 
the shaft 39, each of these shafts having at 
its inner end a rectangular part 45 which fits 
into a correspondingly formed aperture 46 
in the end of the bracket 44. Each of the 
axles. 29 of the wheels 25, 26 and 27 is pro 
vided with an arm 47 which turns inwardly 
over the top of the associated bracket 35, and 
has at the top a pin 48 which in assembly 
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occupies a slot 49 formed in the present in 
stance in a cylindrical projection 51 on the 
inner face and midportion of the bracket 44. 
It will be noted that the slot 49 is formed at 
an acute angle to the axis of the trunnions 32. 
From the foregoing description, it will 

be apparent that each of the wheels 25, 26 and 
27, in addition to its normal rotary movement 
upon the bearings 31, is afforded a pivotal 
movement in two directions at right angles to 
each other, one of these movements being 
about the axis of the trunnions 32 of the mem. 
ber 33 which it will be noted occupy planes 
normal to the plane of rotation of the member 
13 and radial to the axis of said rotation, and 
the other movement being about the axis of 
the trunnions 36 of the wheel-supporting 
member 35, this axis being in a plane parallel 
to the plane of rotation of the said member 
13. The last named of these axes corresponds 
to the axis A-A of the foregoing description, 
while the axis of the trunnions 32 corresponds 
to the axis previously designated B-B. The 
movement of the wheels about their respec 
tive axes B-B is a limited one determined in 

105 
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the present instance by set screws 40 in the ele 
ments 35 in positions to engage the axle por 
tions of the wheels, while the movement on 
the axis A-A is controllable through the 33 
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shaft 39 by reason of the operative connection 
between this shaft and the yoke 44. 
Assuming as in practice a pressure exerted 

at diametrically opposite points on the re 
spective wheels by the elements 11 and 12 and 
member 13, it will be apparent that any oscil 
lation of the shafts 39 will result in a move 
ment of the yoke 44 and a consequent oscilla 
tion through the cam slot 49 and pin 48 of the 
associated wheel or disk about its axis B-B. 
During this movement, there is no tendenc 
of the wheels to move about their axes A 
by reason of the frictional contact at the oppo 
site sides of the wheel with the member 13 
and the elements 11 or 12. The points of con 
tact of these parts upon the wheels, however, 
being in alignment with the axis B-B, the 
frictional resistance to movement about this 
axis is practically negligible. As set forth 
above, movement of the wheels about the axes 
B-B results in a subsequent and automatic 
movement of the wheels upon their axes 
A-A, this adjustment about the axis A-A 
being now independent of the shaft 89. As 
hereinafter explained in greater detail, this 
adjustment or movement of the wheels about 
their axes A-A following an initial adjust 
ment through shaft 39 and yoke 44 of the 
wheels upon their axes B-B may result in an 
automatic re-adjustment of the wheels about 
their axes B-B into a normal position in 
which the wheels are in equilibrium as re 
gards their axes A-A. 
Mounted externally upon the cylindrical 

end portions of the fixed structure 10 are 
sleeves 52 and 53. To the sleeve 52 are at 
tached bars 54 which extend substantially 
parallel to the shaft 22 toward the mid sec 
tion of the mechanism and have thereon racks 
55 which respectively engage the pinions 41 
associated with the wheels 25, 26 and 27 of the 
spider 18. A corresponding set of bars 56 
extend from the sleeve 53 and have thereon 
racks 57 which engage the pinions 41 asso 
ciated with the wheels 25, 26 and 27 of the 
spider 19. The racked portions of the arms 
54 and 56 are guided, as clearly illustrated 
in Figs. 5 and 9, in the bracket extensions 38 
of the brackets 37 in which the shafts 39 are 
journaled, and in the present instance each 
corresponding pair of rods 54 and 56 are 
joined at their mid sections by bolts 50 to 
constitute a rigid link between the sleeves 52 
and 53. As shown in Fig. 5, the rods 54 are 
longitudinally slotted for the bolts 50 pro 
viding for a relative longitudinal adjustment 
of the rods. The sleeve 52 is provided in the 
present instance with an annular groove 61 
affording means for operatively associating 
therewith an operating member 62 whereby 
the sleeve may be adjusted axially upon the 
supporting structure 10. It will be noted that 
the sleeves 52 and 53 and the associated racks 
constitute a means for oscillating the shafts 
39 to thereby oscillate the wheels 25, 26 and 

27 about their axes B-B and constitute also 
an interconnection between these wheels such 
that they are maintained relatively in a pre 
determined fixed relation with respect to the 
elements 11, 12 and 13. The sleeves 52 and 
53 and the associated racks also constitute as 
hereinafter set forth a means operative under 
certain conditions for oscillating the wheels. 
25, 26 and 27 simultaneously about their re 
spective axes A-A. It will be noted that 
whereas the racks 55 engage one side of the 
associated pinions 41, the racks 57 are so ar 
ranged as to engage the opposite sides of 
their associated pinions whereby the direction 
of the oscillation of the wheels 25, 26 and 27 
of the spider 18 about their axes A-A as the 
direct result of any movement of the afore 
said racks will be opposite to the correspond 
ing movement of the wheels 25, 26 and 27 
of the spider 19 about their axes A-A. The 
initial adjustment movement of the wheels of 
the spider 18 about their axes B-B must, 
however, be in the same direction as the cor 
responding movement about their axes B-B 
of the wheels of the spider 19, and this is ac 
complished by having the cam slots 49 con 
trolling the two sets of wheels at opposite an gles. 
By reference to Figs. 5, 6 and 10, it will 

be noted that I provide brake mechanism in 
conjunction with the driving member 13. 
This brake comprises a brake band 63 which 
surrounds and is adapted to frictionally en 
gage the periphery of the member 13. One 
end of this band is connected at 64 to the 
yoke 17, while the other end is connected 
through a pin 65 with a lever 66 which is piv 
otally secured at 67 to a second lever 68. This 
lever 68 is pivotally secured at 69 to the yoke 
17 and its upper end projects into the path of 
an extension 71 on the inner end of one of the 
bars 56. The arrangement is such that as the 
rack bars approach one end of their path of 
travel, the brake band is contracted so as to 
bind upon the periphery of the member 13, 
this for a purpose hereinafter set forth. 
Means is provided at 70 in the form of a set 
screw for adjusting the effective point of con 
tact between the part 71 and the lever 68. A 
spring (not shown) may be utilized to main 
tain the band 63 normally free from the mem 
ber 13. 
In the transmission of power by mechanism 

of this type, pressure must be exerted upon 
opposite sides of the wheels or disks 25, 26 
and 27 so that there may be no slippage be 
tween the transmission elements 11, 12 and 13, 
and this pressure shall preferably vary with 
the torque or turning moment of the driven 
parts. I have provided means whereby the 
operating pressure upon the wheels 25, 26 and 
27 will so automatically vary. The mecha 
nism is best illustrated in Figs. 5, 6, 8, and 
16 to 20, inclusive. It will be noted therein 
that each of the members 11 and 12 is pro 
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yided at its outer side with a cylindrical pro 
jection 72, each of these projecting, portions 
eing provided on its outer face with a series 

of inclined cam surfaces 73 which are adapted 
to engage similar inclined surfaces 74 upon 

6 the abutting faces of the fixed structure 10. 
..It will be noted that the elements 11 and 12 are 
in each instance supported upon a hollow 
cylindrical extension 75 of the fixed structure 
10. With the inclined surfaces 73 and 74 in 

10 contact, it will be apparent that any angular 

5 

20 

2. 

4) 

movement of the elements 11 and 12 will re 
sultina corresponding axial movement either 
towards or away from the member 13. In 
each instance, a spring 76 is provided which 
retains the elements 11 and 12 in an advanced 
position engaging the wheels 25, 26 and 27 
with a predetermined initial pressure. 
As illustrated in Figs. 5, 6 and 17, these 

springs 76 are in each instance attached at 
one end to a pin 77 projecting from the outer 
faces of the members 11 and 12 and at the 
other end to an arm 78 secured to the fixed 
structure 10. The spring, therefore, func 
tions to so rotate the elements 11 and 12 that 
they move toward each other and against 
the wheels 25, 26 and 27. Assuming that the 
shafts 14 and 22 are rotating in a clockwise 
direction viewed from the righthand end of 
Fig. 6 and as illustrated by the arrow in Fig. 
2, it will be apparent that the reaction of the 
wheels 25, 26 and 27 upon the elements 11 and 
12 will tend to cause these elements to move 
in a counterclockwise direction, such move 
ment of these elements by reason of the con 
struction described above and illustrated in 
Figs. 17 and 18 causing the elements to move 
inwardly toward each other and to bear with 
increased pressure against the outer sides of 
the wheels 25, 26 and 27. The greater the 
power being transmitted and the higher the 
torque ratio, the greater will be this reaction 
of the said wheels upon the elements 11 and 12 
and the greater will be the pressure of the 
elements upon the wheels. The device, there fore, functions to automatically increase the 
pressure upon the wheels 25, 26 and 27 as the 
torque ratio increases. As the torque ratio 
decreases, the pressure will automatically re 

so adjust itself. 
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Means is also provided for oscillating the 
elements 11 and 12 in a counterclockwise di 
rection under predetermined circumstances 
to cause the elements to move away from and 
substantially release the wheels 25, 26 and 27. 
As shown in Fig. 6, each end of the fixed 
structure 10 is provided with a pair of lon gitudinal cylind. A passages 81 in which are 
rotatably mounted rods 82. Each of these 
rods has at its inner end a transverse arm 83 
which fits into a recess 84 in the outer face 
of the element 11 or 12, as the case may be, 
as illustrated in Figs. 6 and 16. Each of 
the rods 82 carries adjacent its opposite end 
a transverse pin 85 which projects outward 

lv. through circumferential slots 86 in the 
xed structure 10 and beyond the outer sur 

face of the latter. At each end of the mech 
anism and slidable on the fixed structure 10 
is a sleeve'87 and 88 respectively, each of these 
having a pair of slots 89 for reception of the 
projecting ends of the pins 85, and these slots. . . . 
being arranged at an acute angle to the cir 
cumferential direction whereby longitudinal 
movement of the sleeves on the member 16 
will result in an oscillation of the rods 82 in 
one direction or other, depending upon the 
direction of movement of the sleeves. The 
sleeves 87 and 88 are respectively in the paths 
of the collars or sleeves 52 and 53, and as 
these sleeves approach the limit of their 
movement towards the right, see Fig. 5, the 
collars 52 and 53 contact respectively with 
the sleeves 87 and 88, moving said sleeves to 
the right and effecting an oscillation of the 
rods 82 in a clockwise direction viewed from 
the right hand end of Fig. 6, or as indicated 
by the arrows in Fig. 16. By reason of the 
engagement of the arms 83 with one side of 
the slot 84, the members 11 and 12 will be 
oscillated in a clockwise direction, which will 
have the effect of relieving the pressure there 
of upon the wheels 25, 26 and 27. It will be 
noted also that it is at this end of the travel 
of the collars 52 and 53 that the band 63 is 
tightened upon the element 13, so that the 
tightening of the brake and the clockwise 
oscillation of the elements 11 and 12 through 
the rods 82 and the aforedescribed mecha 
nism is approximately simultaneous. When 
the band 63 grips the element 13, the yoke 
17 which carries the band is locked with the 
said element so that these two elements ro 
tate together as one structure and at the same 
rate of speed. The sleeves 87 and 88 are 
keyed to the structure 10, as indicated in Fig. 
19, which shows the keyways, so that rota 
tion of these sleeves upon the fixed structure 
is prevented. - 
The operation of the device is as follows: 

Rotation of the shaft 14 in a clockwise direc 
tion viewed from the right hand end of Fig. 
6 and with the parts as shown in that figure 
results in a rotation of the wheels 25, 26 and 
27 with which the member 13 is in contact. 
and a consequent rotation of the yoke 17 also 
in a clockwise direction by reason of the con 
tact between the wheels and the relatively 
fixed elements 11 and 12 upon which the 
said wheels track. With the wheels as shown 
in Fig. 6, the ratio of angular velocity as well 
as the torque transfer ratio between the driv 
ing member 13 and the driven member 17 is 
approximately 2 to 1. If the wheels are piv 
oted on their axes A-A, see Figure 6, into 
the positions indicated by the broken lines 
designated by the reference numeral 91, this 
ratio is increased to a maximum, while with . 
an adjustment of the wheels into an opposite 
position, as indicated by the broken lines 92, 
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the speed ratio is reduced approximately to 
unity. In other words, in this latter posi 
tion, the member 13 and the voke it wifro 
tate at nearly, the same speeds. - 
point, as later explained, that the band 63 
comes into effect to lock the member 13 and 
the yoke 17 together. 
Assuming that the aforedescribed trans 

mission is operating as illustrated in Fig. 6 
and it is desired to decrease the speed ratio 
or to increase the angular speed of the yoke 
17, the collar 52 through the operating lever 
62 will be shifted to the right, see Figs. 5 and 
6. This movement of the collar 52 through 
the racks 55 and 57 will have the effect 
through the pinions 41, shafts 39, yokes 44 
and cams 48 and 49 of oscillating the wheels 
25, 26 and 27 of both sets about their axes 
B-B in a clockwise direction, see Figs. 7 
and 9... As a result of this adjustment of the 
wheels, they will immediately begin to track 
toward the position 92. If after the initial 
movement of the lever 62 to oscillate the 
wheels about their axes B to a maximum ex 
tent the lever 62 is held stationary, the wheels 
will oscillate about their axes A toward the 
position designated 92 in Fig. 6 only until 
the pins 48 have moved back in the cam slots: 
49 sufficiently far to bring the wheels into a 
normal 
planes of the wheels are tangent at the points 
of contact with the elements 11, 12 and 13 
to circles concentric with these elements. If 
pressure is continued upon the operatingle 
ver 62 to maintain the oscillated position of 
the wheels 25, 26 and 27 about their axes 
B-B, the movement on the axes AA will 
continue until such time as the lever 62 comes 
to rest, at which point the wheels will begin 
a readjustment about the axes B-B. If the 
wheels are adjusted into the extreme post 
tion designated by the reference numeral 92 the coins 53 and 53 abut the sleeves 87 and 
88, thereby oscillating the elements 11 and 
12 releasing the pressure thereof upon the 
outer sides of the sets of wheels, and simul 
taneously the brake 63 grips the member 13, 
thereby locking the latter member with the 
yoke 17 and creating a direct drive between 
the shafts 14 and 22. 
Assuming that the transmission of power 

is interrupted while the wheels are in this 
high speed position and it is desired in re. 
starting to move the wheels into the low speed 
or high torque ratio position designated by 
the numeral 91, it will be apparent that this 

60 

may be accomplished through the medium 
of the operating lever 62 by shifting the col 
lar 52 to the extreme left hand position, Fig. 
6. At the beginning of this return move 
ment, the pressure of the elements 11 and 
12 upon the wheels is practically negligible, 
and at no time does it exceed the initial rela 

65 
tively slight pressure exerted by the spring 
76, so that with the mechanism inoperative, 

It is at this 

osition of equilibrium where the 

rection. 

there is no difficulty in shifting the wheels 
bodily from the angular position 92 to the 
opposite angular position 91. In normal op 
eration in effecting an increase in the speed 
or torque ratios and a decrease in the actual 
angular velocity of the member 17 from the 
intermediate position as shown in Fig. 2, a 
movement to the left of the collar 52 will ac 
complish the desired result, such movement 
initially effecting an oscillation of the wheels 
about their axes B-B in a counterclockwise 
direction, Fig. 9, and a corresponding auto 
matic movement of the wheels towards the 
position designated 91 in Fig. 6. 

Ordinarily where the maximum move 
ment of the wheels about their axes B-B is 
a relatively small one, it will be unnecessary 
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80 

to provide special means for unifying this 
movement of the wheels of the respective spi 
ders and individually in the two sets. Un 
der certain circumstances, however, it may 
be desirable to have such unification, and the 
aforedescribed mechanism lends itself read 
ily to such device. This is illustrated in 
Figs. 21 and 22. As shown in the first of 
these figures, which corresponds, to the sec 
tional view of Fig. 7 and in which the corre 
sponding parts are designated by the same 
reference numerals as previously used, the 
mechanism is in all respects as described 
above, with the exception that the shafts 39 
are in the present instance made hollow and 
the trunnion 36 at that end of each of the 
supports 35 is extended through the hollow 
shaft to the outside of the extension brack 
ets 38. Each of the extended trunnions car 
ries at its outer end a pinion 151 which 
meshes with one of a corresponding number 
of racks 152 carried by an annular yoke 153 
which entirely surrounds the structure 17 
and has a bearing upon said structure, as in 
dicated at 154. These bearings in the pres 
ent instance include rollers which travel 
upon those portions of the structure 17 which 
extend between and connect the spiders. 18 
and 19. The member 153 with its racks 152 
is entirely free to move in a direction axial 
of the shafts 14 and 22. It will be noted that 
the racks 152 which engage the pinions asso 
ciated with the respective sets of wheels en 
gage these pinions on opposite sides so that 
in any movement of the member 153, the pin 

85 

90 

95 

00 

105 

0 

15 

ions of one set of wheels must turn in an op 
posite direction from the pinions of the other 
set, the angular movement of the Supports 35 
of the two sets of wheels responsible for 
such movement being also in the opposite di 

The corresponding tilting move 
ment of the wheels 25, 26 and 27 of both spi 
ders is accordingly in the same direction. It 
will be apparent that this device functions to 
unify all movements of the wheels 25, 26 and 
27 about their axes B-B so that thase wheels. 
at all times are maintained uniformly posi 
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tioned with respect to the associated operat 
ing parts. 

any modifications as to embodiment may 
be made without departure from the essen 
tial features of the invention, such for exam 
ple as illustrated in Figs. 23, 24 and 25, in 
which corresponding parts of the mechanism 
are identified by the same reference charac 
ters used on the aforedescribed embodiment. 
In this instance, the wheels 25, 26 and 27 are 
mounted on fixed axes in the respective sup 
ports 35, and the latter is carried by a ring 
95, which latter is mounted for circumferen 
tial movement in suitable circular guides 96 
formed in the spiders 18 and 19 of the mem 
ber 17. In the present instance, the ring 95 
is provided on its Reiphy with a project 
ing circumferential rib 97, which fits in a 
correspondingly formed recess 98 in the 
member 96, as shown in Fig. 24. Also as il 
lustrated, the member 35 is provided at each 
end with a trunnion 99, having fixed thereto 
a bevel pinion 101 which meshes with a suit 
able rack 102 on the ring 95, and the trun 
nion 99 projects beyond the pinion to enter 
a circumferential guide slot 103 in the inner 
face of the ring 95 whereby the member 35 is 
retained in the ring 95, while at the same 
time being capable of oscillation within and 
with respect to said ring. A thrust bearing 
104 is provided at the outer end of each 
trunnion for engagement with the bottom of 
the slot 103. It will be noted by reference 
to Fig. 23 that the slots 103 are of limited 
length and control the relative movement of 
oscillation of the member 35 within the ring 
95. It will also be noted that the rack 102 
at one side of the member 95 is arranged 
to engage the opposite side of the associated 
pinion from that engaged by the rack at the 
opposite side, so that there is no opposition 
in the racks to the aforesaid oscillation of 
the member 35 in its supporting ring. 
Means is provided for circumferentially 

moving the ring 95 in its supporting member 
96, this means consisting of a rack 105, se 
cured to the ring 95 at a point intermediate 
the racks 102 and at that side of the annulus 
furthest from the shaft 22 to which the spider 
18 is secured, and a shaft 106 journaled, as 
shown in Fig. 25, in the spider 18 and pro 
jecting through a circumferential slot 110 in 
the ring 95, this shaft having at its inner end 
a bevel pinion 107 which meshes with the rack 
105, and at its outer end a spur gear 108 which 
is engaged by the rack 55. Longitudinal 
movement of this rack results in the rotary 
movement of the shaft 106, and through the 
pinion 107 and rack 105 in the circumferen 
tial movement of the ring 95, the extent of 
which is limited by the length of the slot 110. 

65 

It will be understood that although only that 
portion of the spider 18 which carries the 
wheel 25 is illustrated, the spider is so formed 
as to support in the same manner the wheels 

26 and 27 in the same relative arrangement 
as described in the previous embodiment and 
as shown in Fig. 9. Each of the wheels 26 
and 27 has the same mounting as described 
above in connection with the wheel 25, and each of the associated pinions 108 is opera 
tively connected with one of the racks 55. In 
all other respects, the mechanism is the same 
as that described above and illustrated in 
Figs. 5 to 20, inclusive. 75 

In describing the action of the modified 
mechanism shown in Figs. 23 and 25, it 
should be noted that the wheel 25 occupies 
the same relative position with respect to the 
cooperating parts as the corresponding so 
wheel of the embodiment shown in Figs. 6 and 
9. In this position, there is a predetermined 
torque and speed ratio, as previously set 
forth between the driving and driven ele 
ments. Adjustment of the wheel 25 (and of 85 
the wheels 26 and 27) is accomplished about 
the axes of their trunnions 99, in order to vary 
the aforesaid ratios of speed and torque, by 
movement of the rack 55, which angularly 
shifts the ring 95, carrying with it the mem- oo 
bers 35 and the wheel supported therein 
whereby the said wheel is tilted about an axis 
at right angles to the axis through the trun 
nions of the member 35 and intersecting the 
points of contact between the said wheel and 95 
the opposed cooperating members 11 and 13, 
or 12 and 13, as the case may be. Tilting of 
the wheel in this manner results, as previous 
ly set forth, in an automatic movement of the 
wheel about an axis through the trunnions 100 
99. In this latter movement, the pinions 101 
turning in the racks 102 cause a further oscil 
lation of the members 35 and of the wheels 
carried thereby about their axes through the 
points of contact with the members 11, 12 and 
13 in a direction opposite to the original 
movement about this axis resulting from the 
manipulation of the racks 55, and as a result 
of this opposite movement of oscillation, the 
wheels 25 are returned to a normal position 
in which the planes of the wheels are tangen 
tial at the points of contact between the 
wheels and the members 11, 12 and 13 with 
circles concentric with these members, this 
being, as previously described, the normal po 
tion of the wheels with respect to said mem 

S. 

It will accordingly be seen that the oper 
ation of this device is essentially the same 
as far as the results obtained as that of the 
mechanism illustrated in the preceding fig 
ures of the drawings. It will be noted, how 
ever, that whereas in the previously described 
embodiment the member 35 which supports 
the wheel 25 remains on a fixed axis, the wheel 
itself being oscillatable in this member to af 
ford the controlled movement of the wheel 
which results in the movements of the latter 
to vary the speed and torque ratios, the 
wheels in the embodiment shown in Figs. 23, 
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24 and 25 are mounted on fixed axes in the 
support members 35, while these latter mem 
bers are themselves movable about the two 
axes at right angles to each other necessary 
for an operation of the device in accordance 
with the principles of the invention. 
The invention is capable of still further 

embodiments and ramifications. 
It will be noted that by reason of the double 

construction of the mechanism illustrated in 
Figs. 5 to 20, inclusive, in which a driving 
member 13 is interposed between the two re 
acting members 11 and 12, the axial thrusts of 
the entire mechanism are completely bal 
anced. The thrusts, for example, of the mem 
bers 11 and 12 upon the wheels 25, 26 and 27 
are balanced in their effect upon the inter 
mediate member 13. This not only is a de 
cided mechanical or operatitve advantage, 
but simplifies the construction by avoidance 
of all unbalanced forces and the necessity for 
special means for offsetting such unbalance. 
Also the multiple arrangement described pro 
vides an increased effective contact between 
the driving and driven parts, which is par 
ticularly desirable in the transmission of high 
powers. The device is capable of still fur 
ther multiplication of the essential operating 
parts to still further increase the effective op 
erative contact between the driving and 
driven members. 

Ordinarily where the maximum movement 
of the wheels about their axes B-B is a rela 
tively small one, it will be unnecessary to 
providespecial means for unifying this move 
ment among the wheels of the respective 
spiders and in the two sets of wheels. Under 
some circumstances, it may be desirable, how 
ever, to have such unification, and in Figs. 26 
to 29, inclusive, I have illustrated one method 
for accomplishing this result. In this in 
stance, as in the modification shown in Figs. 
23 to 25, inclusive, I have designated the 
parts of the mechanism corresponding to the 
parts of the aforedescribed mechanism by the 
same reference numerals. In each instance, 
these parts are indentical in function and 
substantially the same inform. 

Referring to Fig. 27, which is a sectional 
view similar to that of Fig. 7, the wheels 25, 
26 and 27, of which the foremost alone is 
shown, are mounted, as in the embodiment of 
Fig. 23, on fixed axes in their respective sup 
ports 35. Also as in the embodiment of Fig. 
member 115, which corresponds to the mem 
ber 95 of said embodiment and which like that 
member is mounted for oscillation in a cir 
cular guide 116, these guides being formed, as 
shown, in the spiders 18 and 19. - 
As in the embodiment of Fig. 23, each of 

the members 35 is provided at its opposite 
ends with trunnions 99 having fixed thereto a 
bevel pinion 101 which meshes with a suitable 
rack 102 on the member 115. The racks 102. 
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in the present instance are formed in brackets ES to and projecting inwardly from the 
member 115. The trunnions 99 project be 
yond the racks 102 and into journaled recesses 
117 formed in substantially rectangular 
blocks 118 which are movably mounted in 
circumferential recesses 119 in the opposite 
sides of the member 115. The trunnions 99 
are provided with a flange 121 between which 
and the journal members 118 are inserted ball 
bearings 122, see Fig. 29. Roller bearings 
123 are also provided for the journal blocks 
118 in the bottoms of the recesses 119 which 
they occupy. Each of the journal members 
118 has a stem 124 which projects through 
a slot 125 in the bottom of the recess 119 and 
through a corresponding slot 126 in the 
spider 18 or 19, as the case may be. The ex 
tremities of each of the associated pairs of 
the stems 124 enter circular openings 127 in 
the opposite ends of a curved bar 128, which 
is slidably mounted in a circumferential 
groove 129 in the circular portions of the 
spiders 18 and 19 in which the members 115 
ale mounted. It will be understood that 
the mounting of each of the wheels 25, 26 and 
27 of the respective spiders is identical with 
that described above, and that the description 
throughout is accordingly limited to one 
wheel only. The function of the member 128 
will be set forth hereinafter. 
As in the embodiment shown in Fig. 23, 

means is provided for simultaneously oscil 
lating the members 115 to thereby shift the 
wheels about the axes previously designated 
B-B. In the present instance, each of the 
members 115 is provided on its outer side with 
a pin 131 which projects radially through a 
circumferential slot 132 in the spider and into 
a slot 133 in a rod 134 which extends axially through a correspondingly formed opening 
in the spider. As shown in Fig. 26, the rods 
134 extend through both the spiders 18 and 
19. These rods are the equivalent of the rack 
bars 54 of the mechanism previously de 
scribed and are secured through intervening 
bars 135 to the collar 52 in the same manner as 
are the bars 54 shown in Fig. 6. The slots 
133 in the bars 134 into which the pins 131 
of the various members 115 project are 
formed at an acute angle to the length of the 
bars themselves, so that longitudinal move 
ment of the bars 134 must result in obvious 
manner in oscillation of the members 115. 

23, each of the supports 35 is carried by a It will be apparent that the adjustment of 
the wheels 25, 26 and 27 of both sets about 
their axes B-B is a simultaneous one. The 
slots 133 which control the wheels of one 
Spider are parallel to the slots in said bars 
which control the movement of the wheels of 
the other spider, so that the tilting of the 
wheels about their axes B-B is always in 
the same direction. 

Following the oscillation of the members 
115 as described above and the consequent 
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tilting of the wheels 25, 26 and 27 about 
their axes B-B, the mechanism operates as 
described above to cause an automatic result 
ant tipping of the wheels about their respec: 
tive axes A-A to thereby vary the speed and 
torque ratios of the driving and driyen parts, 
and this resultant adjustment of the wheels 
about their A-A axes also results through 
the pinions 101 and racks 102 and as described 
in the embodiment illustrated in Figs. 28 to 
25, in a movement of the wheels about their 
axes B-B in a direction reverse to the orig 
inal tilting of these wheels through adjust 
ment of the members 115. The entire adjust 
ment movement stops when the wheels are 
again brought into a position in which, as in 
the position shown in Fig. 27, the planes of 
the wheels are tangential at the points of 
contact with the members 11, 12 and 18 to cir 
cles drawn through these points and concen 
tric with the shaft 22. This action and the 
various movements will be readily understood 
from the foregoing description. 

It will be noted that the tilting movement 
of the members 115 through the medium of 
the bars 134 results in the longitudinal move 
ment in their grooves of the members 128. 
Each of these members is provided with an in 
wardly projecting radial pin 136, which pro 
jects through a radial and circumferential 
slot 137 in the spider which carries its sup 
porting member and into a slot 138 in an arm 
i39 which is slidably fitted in a correspond 
ingly formed guide groove 141 in the said 

5 spider. The arms 139, as shown in Figs. 26 
and 28 are carried by a floating ring 142 which 
encircles the member 13, the arms 139 pro 
jecting axially and oppositely into the 
grooves 141 provided for their reception in 
the said spiders 18 and 19. The ring 142 is 
entirely free to move in an axial direction, 
while being relatively fixed angularly with 
respect to the spiders 18 and 19 and the mem 
ber 17 of which these spiders form a part. 
As shown in Fig. 28, the slots 138 are ar 

ranged at an acute angle to the axial direc 
tion so that any movement of the members 
128 in their guide grooves results through 
the pin 136 and the angular slots 138 in an 
axial movement of the entire member 142. 
Obviously, this member 142 functions to fix 
the relative positions about their axes B-B 
of the wheels 25, 26 and 27, since one of these 
wheels cannot have movement about its axis 
without a corresponding movement of all the 
other wheels. 
The operation of the mechanism shown in 

Figs. 26 to 29, inclusive, is essentially the 
same as the mechanism shown in the preced 
ing figures, and differs from the previously 
described mechanism only in the inclusion of 
means for unifying the adjustment move 
ment of the wheels 25, 26 and 27 about their 
axes B-B. 

I claim: 

1. The combination with a rotary member, 
of a pair of relatively fixed members at oppo 
site sides of said first member and spaced 
apart therefrom in an axial direction, a sec 
ond rotary member having rotary elements 
confined between the first rotary member 
and each of said axially spaced relatively 
fixed members and constituting a driving 
connection between said rotary members, 
means operating through said relatively fixed 
members for creating an axial thrust com 
pressing said rotary elements between the 
first rotary member and said relatively fixed 
members, and means for synchronously mov 
ing said rotary elements to vary the speed 
and torque ratios of the rotary members. 

2. The combination with a pair of coaxial 
rotary members, of a reaction member, the 
first of said rotary members and the reaction 
member having opposed annular recesses de 
fining a torroidal space concentric with the 
axis of rotation of the rotary members, a 
planetary transmission wheel carried by the 
second of said rotary members for frictional 
contact with the first rotary member and the 
reaction member within said space, a support 
for said wheel pivotally movable in said sec 
ond rotary member on an axis substantially 
parallel to the planes of rotation of the ro 
tary members and tangent to a circle concen 
tric with said members, a second support for 
said wheel pivotally movable within the sup 
port first named on an axis which lies at right 
angles to the pivotal axis of the first-named 
support and in a plane containing the axes 
of the rotary members, and means for ad 
justing the said second support about its 
axis, including a member movable about an 
axis corresponding to the pivotal axis of the 
first-named support, together with a cam op 
eratively connecting said adjusting member 
and said second support. 

3. The combination with a rotary mem 
ber, of a second rotary member, a planetary 
wheel carried by said second member and 
contacting with the first member, a member 
adapted to react with said wheel to afford 
actuation of one rotary member by the other 
through the medium of said wheel, said first 
rotary member and the reaction member hav 
ing opposed annular recesses defining a tor 
roidal space concentric with the axis of rota 
tion of the rotary members, within which 
space the said wheel operates, a support for 
said wheel pivotally movable in said second 
rotary member on an axis substantially par 
allel to the planes of rotation of the rotary 
members and tangent to a circle concentric 
with said members, a second support for 
said wheel pivotally movable within the sup 
port first named on an axis which lies at right 
angles to the pivotal axis of the first-named 
support and in a plane containing the axes 
of the rotary members, means for adjusting 
the said second support about its axis, includ 
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ing a member movable about an axis corre 
sponding to the pivotal axis of the first 
named support, together with a cam opera 
tively connecting said adjusting member and 
said second support, a shaft connected with 
said adjusting member, an actuating nem 
ber movable axially of the rotary members, 
and means whereby said axial movement 
effects oscillation of the shaft. 

4. The combination with a pair of coaxial 
rotary members, of a reaction member, the 
first of said rotary members and the reaction 
member having opposed annular recesses de 
fining a torroidal space concentric with the 
axis of rotation of the rotary members, a 
planetary transmission wheel carried by the 
second of said rotary members for fritional 
contact with the first rotary member and the 
reaction member within said space, said 
wheel normally occupying a position with its 
rotational axis in a plane containing the 
axis of rotation of said rotary members, a 
support for said wheel movable to affordan adjustment of the wheel to vary the relative 
distances with respect to the axis of the ro 
tary member of the points of contact between 
the wheel and the said members, a second 
support for the wheel pivotally movable to 
afford an angular adjustment of the rotation 
al axis of the wheel from the said normal 
plane, one of said supports being carried by 
the other, and means whereby movement of 
the first-named support resulting from a 
prior pivotal movement of the second sup 
port effects an automatic return of the wheel 
to the normal position from which it was 
moved by the said pivotal movement of the 
second support. • 

5. The combination with a pair of coaxial 
rotary members, of a reaction member, the 
first of said rotary, members and the reac 
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tion member having opposed annular recesses 
defining a torroidal space concentric with 
the axis of rotation of the rotary members, a 
planetary transmission wheel carried by the 
second of said rotary members for frictional 
contact with the first rotary member and the 
reaction member within said space, said 
wheel normally occupying a position with 
its rotational axis in a plane containing the 
axis of rotation of said rotary members, a 
support for said wheel pivotally movable to 
afford an adjustment of the wheel to vary 
the relative distances with respect to the axis 
of the rotary member of the points of con 
tact between the wheel and the said members, 
a second support for the wheel pivotally mov 
able to afford an angular adjustment of the 
rotational axis of the wheel from the said 
normal plane, one of said supports being car 
ried by the other, and an operative adjustable 
connection between the supports for auto 
matically returning the wheel to the normal 
position from which it was moved by the 
said pivotal movement of the second support. 
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6. The combination with a rotary driving 
member, of a rotary driven member concen 
tric with the driving member, a planetary 
transmission element carried by one of said 
members and operatively engaging the other, 
means adapted to react with said element to 
afford actuation of the driven member by 
the driving member through the medium of 
said element, said element being adjustable 
to vary the speed and torque ratios of the 

70 

said members, and means for immobilizing 
the said members with respect to each other. 

7. The combination with a rotary driving 
member, of a rotary driven member concen 
tric with the driving member, a planetary 
transmission element carried by one of said 
members and operatively engaging the other, 
means adapted to react with said element to 
afford actuation of the driven member by the 
driving member through the medium of said 
element, said element being adjustable to 
vary the speed and torque ratios of the said 
members, and means effective in a predeter 
mined adjusted position of said element to 
immobilize the said members with respect to 
each other. 

8. The combination with a rotary driving 
member, of a rotary driven member, a reac 
tion member, a planetary transmission ele 
ment carried by one of said rotary members 
and contacting with the other rotary mem 
ber, said element also being adapted to react 
with the reaction member whereby rotation 
of the driving member may result in a rota 
tion of the driven member, means for adjust 
ung the transmission element to vary the rela 
tive positions with respect to the axis of the 
rotary members of the points of contact with 
the reacting and opposed rotary member, and 
means for rendering the reacting member 
inoperative and for immobilizing said rotary 
members with respect to each other. 

9. The combination with a rotary driving 
member, of a rotary driven member, a 
planetary element constituting transmission 
means between said members, means adapted 
to react with said element to afford actuation 
of the driven member by the driving member 
through the medium of said element, means 
for adjusting said element to vary the speed 
and torque ratios of the driving and driven 
members and means for relatively immobi 
lizing said members whereby the driven ele 
ment is in direct driving relation with the 
driving element. 

10. The combination with a rotary driving 
member, of a rotary driven member, a plane 
tary element constituting transmission means 
between said members, means adapted to re 
act with said element to afford actuation of 
the driven member by the driving member 
through the medium of said element, and 
means providing for adjustment of said 
planetary element to vary the speed and 
torque ratios of the driving and driven ele 
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ments and into a position permitting rela 
tive immobilization of the driving and driv 
en members for a direct driving relation 
therebetween. 

11. The combination with a rotary mem 
ber, of a reaction member axially spaced 
therefrom, each of said members having an 
annular recess concentric with the axis of 
the rotary member, which recesses define the 
opposite sides of a torroidal space between 
said members, a second rotary member, a 
planetary element carried by the second ro 
tary member and contacting in said recesses 
with both the first-named rotary member and 
the reaction member, and means providing 
for adjustment of said planetary element to 
vary the relative positions with respect to the 
axis of the rotary members of the points of 
contact between the said element and the 
first-named rotary and reaction members and 
into a position where the speed ratio of the 
rotary members approaches unity, thereby 
permitting immobilization of the rotary 
members with respect to each other for a 
direct driving connection therebetween. 

12. The combination with rotary driving 
and driven members and a reaction member, 
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one of said rotary members and the reaction 
member having opposed annular recesses de 
fining a torroidal space concentric with the 
axis of the rotary members, and the other 
of said rotary members having a planetary 
wheel operative in the said space as a trans 
mission element cooperating with the reac 
tion member and the driving member to pro 
duce rotation of the driven member, means 
for adjusting the wheel to vary the speed 
and torque ratios of the rotary members, and 
means actuated by said adjusting means for 
simultaneously separating the wheel and the 
reaction member and immobilizing with re 
spect to each other the driving and driven 
members. 

13. The combination with rotary driving 
and driven members and a reaction member, 
one of said rotary members and the reaction 
member having opposed annular recesses de 
fining a torroidal space concentric with the 
axis of the rotary members, and the other 
of said rotary members having a planetary 
wheel operative in the said space as a trans 
mission element cooperating with the reac 
tion member and the driving member to pro 
duce rotation of the driven member, means 
for adjusting the wheel to vary the speed 
and torque ratios of the rotary members, and 
means operative when the wheel approaches 
a predetermined adjusted position for rela 
tively immobilizing the driving and driven 
members. 

14. The combination with rotary driving 
and driven members and a reaction member, 
one of said rotary members and the reac 
tion member having opposed annular recesses 
defining a torroidal space concentric with 
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the axis of the rotary members, and the other 
of said rotary members having a planetary 
wheel operative in the said space as a trans 
mission element cooperating with the reac 
tion member and the driving member to pro 
duce rotation of the driven member, means 
for adjusting the wheel to vary the speed and 
torque ratios of the rotary members, and 
means operative by a continued actuation of 
said adjusting means in one direction for 
immobilizing with respect to each other the 
driving and driven members. 

15. The combination with a pair of co 
axial rotary members, of a reaction member, 
the first of said rotary members and the re 
action member having opposed annular re 
cesses, defining a torroidal space concentric 
with the axis of rotation of the rotary mem 
bers, a planetary transmission wheel carried 
by the second of said rotary members for 
frictional contact with the first rotary mem. 
ber and the reaction member within said 
space, said wheel normally occupying a po 
sition with its rotational axis in a plane con 
taining the axis of rotation of said rotary 
members, a support for said wheel movable 
to afford an adjustment of the wheel to vary 
the relative distances with respect to the axis 
of the rotary member of the points of con 
tact between the wheel and the said mem 
bers, a second support for the wheel pivot 
ally movable to afford an angular adjust 
ment of the rotational axis of the wheel from 
the said normal plane, one of said supports 
being carried by the other, and a geared con 
nection between said supports. 

16. The combination with a pair of coaxial 
rotary members, of a reaction member, the 
first of said rotary members and the reaction 
member having opposed annular recesses de 
fining a torroidal space concentric with the 
axis of rotation of the rotary members, a 
planetary transmission wheel carried by the 
second of said rotary members for frictional 
contact with the first rotary member and the 
reaction member within said space, said wheel 
normally occupying a position with its rota 
tional axis in a plane containing the axis of 
rotation of said rotary members, a support 
for the wheel movable about an axis paral 
leling the planes of rotation of the rotary 
members to afford an adjustment of the wheel 
varying the relative distances with respect 
to the axis of the rotary members of the 
points of contact between the wheel and the 
said members, a second support constituting 
a carrier for the first and movable about an 
axis perpendicular to the axis of the first sup 
port and affording an angular adjustment of 
the axis of the wheel from the normal plane, 
a segmental rack carried by one of said sup 
ports concentric with the pivotal axis of the 
Second support, and a pinion on the other 
support and coacting with said rack. 
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17. The combination with a rotary driving 30 
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member, of a rotary driven member concen 
tric with the driving member, a planetary 
transmission element carried by one of said 
members and operatively engaging the other, 
means adapted to react with said element to 
afford actuation of the driven member by the 
driving member through the medium of said 
element, said element being adjustable to vary 
the speed and torque ratios of said members, 
and means for effecting a direct drive rela 
tion of the driving and driven members 
wherein the speed of rotation of said mem 
bers is in unity. 

18. The combination with a rotary driv 
ing member, of a rotary driven member con 
centric with the driving member, a plane 
tary transmission element carried by one of 
said members and operatively engaging the 
other, and means adapted to react with said 
element to afford actuation of the driven 
member by the driving member through the 
medium of said element, said element being 
adjustable to vary the speed and torque ratios 
of said members, and said members being rol tatable together at the same speed in direct 
drive relation. 

JOHN S. SHARPE. 
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