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UNITED STATES PATENT OFFICE. 

GEORGE F. CONNER, OF PORT II U R ON, MICHIG AN. 

REVERSIBLE VARIABLE-SPEED GEARING. 

SPECIFICATION forming part of Letters Patent No. 692,120, dated January 28, 1902. 
Application filed March 11, 1901, Serial No. 50,691 (No model) 

To all whon, it inctly concern: 
Be it known that I, GEORGE. F. CONNER, a 

citizen of the United States, residing at Port 
Huron, in the county of St. Clair and State of 
Michigan, have invented certain new and use 
ful Improvements in Reversible Wariable 
Speed Gearing; and I do declare the following 
to be a full, clear, and exact description of the 
invention, such as will enable others skilled 
in the art to which it appertains to make and 
use the same. 
This invention relates to improvements in 

variable-speed gearing of that type wherein 
expansible cone-pulleys are arranged upon 
shafts and connected by a drive-belt and the 
relative speeds of rotation of the shafts are 
controlled or regulated by simultaneously in 
creasing the belt-running surface of the pull 
ley upon one shaft and decreasing such sur 
face of the pulley on the other shaft through 
the medium of suitable shifting mechanism. 
The object of the invention is to provide 

variable-speed gearing of this type which is 
comparatively simple of construction, dura 
ble in use, and effective in operation and one 
in which the end thrust of the sliding sec 
tions of the cone-pulleys is partially taken 
up and undue friction between such pulley 
sections and their controlling devices avoided, 
the drive-belt maintained in proper position, 
the bearing-surface and driving qualities of 
the belt increased, and a quick and easy op 
eration of the shifting mechanism for vary 
ing the speed of the driven element insured; 
and a further object of the invention is to 
provide means whereby the direction of ro 
tation of the driven element of the variable 
speed gearing may be reversed at will. 
With these and other objects in view, which 

will appear as the nature of the invention is 
better understood, the invention consists of 
certain novel features of construction, com 
bination, and arrangement of parts, as will 
be hereinafter more fully described, and par 
ticularly pointed out in the appended claims. 
In the accompanying drawings, Figure 1 is a 

top plan view of the same. 

perspective view of a reversible variable-speed 
gearing embodying my invention. Fig. 2 is a 

Fig. 3 is a perspec 
tive view on a larger scale than Fig. 1 and 
omitting the operating-levers of the parts of 
the device removed from the frame. Fig. 4 

is a detail side elevation of the counter-shaft 
and parts thereon. Fig. 5 is a section through 
the sliding disk of one of the cone-pulleys, the 
cöoperating-spring, collars, and connecting 
parts. Fig. 6 is a cross-section through the 
counter-shaft online 6 6 of Fig. 5 looking to 
ward the outer face of the sliding section. 
Fig. 7 is a sectional view through the frame, 
driven gear-wheel, sprocket-wheel, and fric 
tion-disks of the reversing mechanism on the 
power-transmitting shaft on line 77 of Fig. 2. 
Fig. 8 is a detail perspective view looking to 
ward the inner face of one of the pulley-sec 
tions. Fig. 8* is a similar view of the coact 
ing pulley-section. Fig. 8 is a cross-section 
through the drive-belt, showing the edges of 
the belt as arranged to bear against the driv 
ing-surfaces of a cone-pulley. Fig. 9 is a de 
tail section on line 12 12 of Fig. 7. Fig. 10 
is a horizontal section through the hanger 47, 
showing the sleeves 41 and 49 in top plan 
view. Fig. 11 is a side elevation of the hanger 
47 with the sleeve 41 removed therefrom, and 
Fig. 12 is a perspective view of the sleeve 41. 
* Referring now more particularly to the 
drawings, the numeral 1 represents a suitable 
frame or support in which are mounted a 
drive-shaft 2 and a counter-shaft or driven 
shaft 3. On these shafts are mounted cone 
driving-pulleys 4 and 5, each consisting of a 
pair of disks or sections having conical driv 
ing - surfaces arranged to face each other. 
These pulleys are connected by a driving-belt 
6, the construction of which will be herein 
after described, Which communicates motion 
from the drive-shaft 2 to the said driven or 
counter-shaft 3. The drive-pulley 4 on the 
shaft 2 has one of its disks 7 keyed or otherwise 
fixed thereto and its other disk 8 arranged to 
slide loosely thereon toward and from said 
fixed disk 7. The pulley 5 on the counter-shaft 
3 is similarly constructed, having one of its 
disks 7 keyed thereto and its other disk 8 
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mounted to slide thereon toward and from said ... 
disk 7". The said loose or movable disks 8 and 
8 of the two pulleys are, like the fixed disks 7 
and 7", arranged to come upon opposite sides 
of the driving-belt 6-that is to say, the loose 
disk 8 of the pulley 4 is arranged to bear 
against One side edge of the belt, while the 
corresponding loose disk 8 of the pulley 5 is 
arranged to bear against the opposite side 
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edge of the belt. The meeting faces of the 
disks of each pulley 4 and 5 are provided one 
with lugs or projections 9 and the other with 
recesses or sockets 9 to receive said lugs, 
which hold the disks connected and adapt 
the loose disk to rotate with the shaft. By 
this construction it will be seen that by the 
sliding of the loose disk of each pulley on its 
shaft said pulley is adapted to cause the con 
ical driving-faces of the disks to approach 
and recede from each other, thus effecting a 
change in the position of the belt contact on 
the cones, whereby the speed is varied in a 
manner more fully hereinafter described. 
The purpose of arranging the loose disks 8 
and 8' to lie upon opposite sides of the driv 
ing-beit 6 is to keep the belt always at right 
angles to the shafts and in proper line when 
the disks of the pulleys are opened and closed. 
It will be readily understood that in effecting 
a change in speed the disks of the pulley upon 
one shaft are forced apart, while the disks of 
the pulley upon the other shaft are drawn to 
gether, and in thus shifting the disks it will 
be apparent that if both loose disks were lo 
cated upon the same side of the belt the lat 
ter would tend to creep away from one side 
of the fixed pulleys and to get out of proper 
alinement; but by arranging the loose disks 
to lie upon opposite sides of the belt but one 
of said loose disks moves away from the belt 
at a time, whereby the fixed disk of the other 
pulley in line with said loose disk is adapted 
to act as a guide to deter creeping of the belt, 
and thus prevent the belt from getting out of 
alinement. 
The belt 6 comprises in its construction a 

link chain 10, composed of link members 
jointed together and provided at their side 
edges with flattened inclined bearing-faces 11. 
To said chain is secured a band 12, of leather 
or other suitable pliable material, said band 
being of somewhat greater width than the 
chain and having its longitudinal side edges 
13 free to fold at an angle to the body of the 
band against the said inclined faces 11 of the 
chain-links to form frictional driving-sur 
faces. The band may be secured to the chain 
in any desired manner; but I prefer to em 
ploy the construction shown in the present 
instance, wherein the links of the chain are 
provided with integral studs or projections 
14, which pass through openings formed in 
the belt and are clenched or upset against the 
inner side thereof to hold said belt firmly 
connected to the chaiu. The band 12 is caused 
to assume a U form under the pressure of 
the conical driving - surfaces of the pulley 
disks, and the side edges 13 of said band are 
caused to fold at an angle against the flat 
tened angular faces 11 of the chain to form 
frictional driving - surfaces, which contact 
with the said conical driving-faces of the pull 
ley-disks. This construction of the belt with 
a chain having links formed with flattened 
side faces and a pliable band having free 
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side faces is of advantage in providing rein 
forced frictional driving-surfaces which vary 
in pressure against the conical faces of the 
disks according to the relative positions of 
the latter, and thereby adapt the chain to 
have a much stronger driving action than if 
the chain or belt were used alone. The belt 
is not herein claimed except in combination 
with the other coöperating features of the 
variable-speed gearing herein described, as 
it forms the subject-matter of another appli 
cation filed of even date here with, Serial No. 
50,692. The pulleys are adjusted by the ac 
tion of the driving-belt on the sliding pulley 
sections 8 8' and by providing means for 
limiting the outward movement of said slid 
ing sections under the thrust of said belt. 
In other words, the tendency of the belt to 
force the sliding sections 88 outward is taken 
advantage of in effecting the adjustment of 
the pulleys for varying the speed, one pulley 
being increased, while the other is reduced 
by positively sliding the movable section of 
one pulley inward and allowing the movable 
section of the other pulley to be slid outward 
to a limited extent under the pressure of the 
driving-belt. The construction for effecting 
this result will now be described. 
On the shafts 2 and 3 are arranged collars 

1515, which are loosely mounted to slide upon 
said shafts, but do not turn there with. Each 
movable pulley-disk 8 S is provided with a 
sliding hub or projection consisting of arms 
18, projecting from the outerface thereof and 
connected at their outer ends to a ring or band 
19, sliding loosely on the shaft and bearing 
against the collar. These arms 18 fit and 
slide through a bearing-collar 17, fixed to the 
shaft, whereby the said movable pulley-disk 
is free to side toward and from the collar 15 
or 15', but rotates with the shaft. As here 
tofore stated, the belt is adapted to assume a 
~U form to fit the conical driving-surfaces of 
the cone-disks of each pulley and has there 
fore a tendency to cause considerable end 
thrust-that is to say, it tends to force the 
cones apart and to produce undesirable fric 
tion on the sliding collars 15 and 15'. To take 
up a part of this end thrust and prevent un 
due friction on the collars 15 and 15', a coil 
spring 16 is arranged to bear against the outer 
surface of each loose pulley-disk 8 and 8' and 
extends between the same and the bearing 
collar 17. The collars 15 and 15' are adapted 
to bear against the rings or bands 19, but are 
free from connection there with, and act in the 
nature of stops to limit the outward move 
ment of the movable pulley-disks 8 and 8' and 
to take up a portion of the end thrust of the 
driving-belt thereon. The springs 16 being 
arranged between the movable pulley-disks 
and bearing-collars 17 normally act to resist 
the outward movement of said loose disks un 
der the end thrust of the belt, and thereby 
maintain said disks in working position and 
at the same time relieve the shifting collars 

portions adapted to fold against said angular i 15 and 15 against the greater portion of the 
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pressure of the bands 19 and prevent undue 
friction between these parts. Each bearing 
collar 17 consists of two sections 17' 17, re 
movably clamped to its shaft by bolts 17 and 
provided with communicating recesses 17, 
forming spaces to receive the arms 18, which 
slide through them. It is considered essen 
tial to employ the springs 16 on the drive 
shaft; but they may be omitted, if desired, 
from the driven shaft, although their use on 
the latter shaft gives better result in the way 
of reducing friction. 
The collars 15 and 15' are simultaneously 

shifted one toward and the other from the co 
operating loose disks 8 and 8' to vary the 
speed of the gearing through the medium of 
mechanism which will now be described. 

In the frame 1 is mounted at right angles 
. to the shafts 2 and 3 a rock-shaft 20, which 
is provided at opposite ends with crank-arms 
21 and 21", to which are pivotally attached the 
connecting-rods 22 and 22", which are also 
pivotally attached, respectively, by means of 
yokes 15° engaging pins 15, to the sliding col 
lars 15 and 15' to move said collars toward 
and from the two loose disks 8 and 8. The 
crank-arms 2121' are so arranged upon the 
rock-shaft 20 that when said rock-shaft is 
turned in one direction a reverse movement of 
the two loose disks 8 and 8' will take place, the 
disk.8, for instance, being moved away from its 
complemental disk 7, while the disk 8'is moved 
toward its complemental disk 7", the turning 
of the rock-shaft in the opposite direction 
causing a reverse action of these parts. This 
action is attained by the positive sliding of 
one of the loose disks toward its complemen 
tal fixed disk under the action of the shifting 
collar and the sliding of the other loose disk 
away from its complemental fixed disk under 
the endwise thrust of the belt as the coöper 
ating shifting collar is shifted in a direction 
away from said loose disk. Hence it will be 
seen that when the rock-shaft 20 is moved to 
the right in Fig. 1 the shifting collar 15 will 
be moved away from the pulley 4, allowing 
the loose pulley-disk 8 to be slid outward un 
der the endwise thrust of the belt 6 against 
the tension of the spring 16, thereby reduc 
ing the pulley 4, while the pulley-disk 8', on 
the other hand, will be moved toward the pull 
ley-disk 7 under the direct pressure of the 
collar 15', thus increasing the pulley 5. 
When, on the contrary, the rock-shaft 20 is 
turned to the left in Fig. 1, the disk 8 will be 
pushed toward the disk 7 by the collar 15, 
thus increasing the pulley 4, while the disk 
8', being left free to slide by the outward 
movement of the collar 15, will be forced 
away from the disk 7' by the pressure of the 
belt 6, thus increasing the pulley 5. By this 

... construction it will be seen that the relative 
speeds of rotation of the shafts 2 and 3 may 
be varied and controlled or regulated by si 
multaneously increasing the belt - running 
surface of the pulley on one shaft and decreas 

shaft, thereby adapting either shaft to run at 
will faster than the other. The rock-shaft 20 
is operated through the instrumentality of a 
variable-speed lever 23, to which is connect 
ed, by means of a rod 24, one arm of a bell 
crank lever 25, the other arm of which is con 
nected to a crank-arm 26 on the rock-shaft by 
a connecting-rod 27. The variable-speedle 
ver 23 is provided with a pawl 28 to engage a 

75 

rack 29 on the frame 1 to hold it fixed in ad- . 
justed position, and by moving this lever in 
wardly toward the frame the rock-shaft will 
be operated to reduce the pulley 4 and in 
crease the pulley 5, while by throwing said 
lever in the reverse direction the rock-shaft 
will be operated to increase the pulley 4 and 
reduce the pulley 5, whereby the radius of 
the belt contact on the faces of the cones is 
shifted from one cone to the other and the 
relative speeds of the shafts 2 and 3 accord 
ingly varied. - 

It will be seen from the foregoing descrip 
tion that each collar 1515" when moved away 
from its pulley allows the loose pulley-disk 
to be slid outward by the endwise or lateral 
thrust of the belt and when moved toward 
the pulley assists the spring 16 in moving the 
loose pulley-disk toward its fixed complemen 
tal disk; also, that as the spring 16 resists 
the outward movement of the loose pulley 
disk under the thrust of the belt said spring 
takes up a part of the thrust, thereby pre 
venting the band 19 from bearing too heavily 
on the collars 15 and 15' and producing undue 
friction. - 

Power is transmitted from the counter-shaft 
3 to a power-transmitting shaft 30 through a 
pinion 31, fixed on said counter-shaft and 
meshing with a gear-wheel 32, journaled to 
rotate loosely on the said power-transmitting 
shaft. 

Reversing mechanism is provided whereby 
the driven parts of the variable-speed gear 
ing may be run in either direction. This 
comprises a sprocket-pinion 33, fixed on the 
drive-shaft 2 and having passed therearound 
a chain 34, which also passes around a 
sprocket-wheel 35, journaled to rotate loosely 
and slide on the power-transmitting shaft 30. 
On said shaft 30 are fixed friction-disks 36 
and 37, which are adapted to be engaged by 
frictional bearing-faces 36' and 37 on the 
said gear - wheel 32 and sprocket-wheel 35. 
The gear-wheel 32 and sprocket-wheel 35 are 
adapted to be alternately clutched to rotate 
with the shaft 30 by sliding them toward and 
from the said friction-disks 36 and 37, and to 
effect this the said gear-wheel and sprocket 
wheel are provided with corresponding hubs 
or projections 38 and 38', which are formed 
with annular grooves 39 to receive segmental 
tongues or flanges 40, formed upon the oppo 
site ends of a sleeve 41, loosely mounted to 
slide and oscillate on the shaft 30, said tongues 
or flanges being mounted to move loosely in 
said grooves 39. The shaft 30 is supported 

ing such surface of the pulley on the other by and journaled in the bearing 45 and hang 
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ers 46 and 47. The hanger 46 has a bearing 
sleeve 48 to receive said shaft, and the hanger 
47 a hub or sleeve 49 to receive the oscilla 
tory sleeve 41. The lower ends of the hang 
ers are connected and braced by a rod 50. 
The sleeve 41 is oscillated by means of a 
crank-arm 43, connected with a reverse-lever 
42, by which said sleeve may be turned upon 
the shaft 30 and within the hub 49 in either 
direction. As the sleeve 41 is oscillated in 
one direction or the other it is also caused to 
slide longitudinally in one direction or the 
other on the shaft 30 to move the gear-wheel 
32 into contact with its friction-disk 36 and 
the sprocket-wheel 35 away from its friction 
disk 37, or vice versa, and this action is at 
tained by the following construction: The 
sleeve 41 is provided at each end with two 
similarly-projecting spiral cam-surfaces 51 
and 52, which ride upon similar cam-surfaces 
53 and 54, formed upon the ends of the bear 
ing hub or sleeve 48. The cam-surfaces upon 
the opposite ends of the two sleeves also pro 
ject similarly, so that when said sleeve 41 is 
turned in one direction it will be forced to 
slide in one direction, and when turned in 
the other direction will be caused to slide in 
the opposite direction. It will thus be seen 
that upon throwing the lever 42 in one direc 
tion the sleeve 41 will be turned in that direc 
tion, and through its tongues or flanges 40 
engaging the grooves 39 and its cam-surfaces 
5l. and 52 engaging the cam-surfaces 53 and 
54 on the hub or sleeve 48 will slide the gear 
wheel 32 and sprocket-wheel 35 in the same 
direction, causing one of said wheels-for in 
stance, the gear-wheel 32-to come into fric 
tional engagement with the friction-disk 36, 
while the sprocket-wheel 35 is drawn away 
from the other friction-disk 37. Upon throw 
ing the reversing-lever in the opposite direc 
tion the reverse action takes place, and by 
operating this lever the sleeve 41 may be 
moved to cause the gear-wheel 32 to engage 
the friction-disk 36 or the sprocket-wheel 35 
to engage the friction - disk 37, as desired. 
When it is desired to have the power-trans 
mitting shaft 30 turn in one direction, the 
reverse-lever 42 is operated to turn the 
sleeve 41 to bring the frictional bearing-face 
36' of the gear-wheel 32 into engagement 
with the friction - disk 36, whereupon said 
gear-wheel 32 will be clutched or rigidly con 
nected to turn with the shaft 30, and power 
being communicated thereto from the coun 
ter-shaft 3 by the pinion 31 will drive said 
shaft 30 in one direction. When the parts are 
being operated through this arrangement of 
the gearing, the sprocket-chain 34 turns the 
sprocket-wheel 35 loosely around the shaft 30, 
whereby the latter is left free to be operated 
by the gear-wheel32. When, however, it is 
desired to cause the driving parts of the speed 
gearing to turn in the reverse direction, the 
reversing-lever 42 may be shifted to turn the 
sleeve 41 in the reverse direction to that here 
tofore described, causing the gear-wheel 32 to 
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move away from the friction-disk 36 and the 
sprocket-wheel 35 to engage the friction-disk 
37, thus fixing said sprocket-wheel to the shaft 
30, whereupon motion will be communicated 
to the shaft 30 from the drive-shaft 1 through 
the medium of the pinion 33 and chain 34, 
whereby a reverse direction of movement of 
the drive members of the speed-gearing will 
be set up in a manner readily understood. 

7 O. 

75 

From the foregoing description, taken in 
connection with the accompanying drawings, 
the construction and mode of operation of the 
invention will be readily understood without 
a further extended description, and it will be 
seen that ari effective form of variable speed 
gearing and reversing mechanism therefor is 
provided. . . - 

Various modifications in the construction 
and arrangement of parts may be made with 
in the scope of the invention without depart 
ing from the spirit or sacrificing any of the ad 
vantages thereof. 
Having thus fully described my invention, 

what I claim as new, and desire to secure by 
Letters Patent, is 

1. Variable-speed mechanism comprising 
two shafts, an expansible pulley mounted on 
each shaft, each pulley consisting of a fixed 
member and a movable member, a belt con 
necting said pulleys, a loose shifting collar 
on each shaft, a fixed bearing-collar on each 
shaft between the loose member and shifting 
collar, a hub or projection extending from 
each loose member and sliding in said fixed 
collar, and adapted to bear against said shift 
ing collar, and a coil-spring surrounding said 
hub or projection between each loose member 
and fixed bearing-collar, and serving to nor 
mally press said loose member toward its colm 
plemental fixed member and to take up a part 
of the endwise thrust of the belt, thereby pre 
venting undue friction between the said hub 
or projection and shifting collar, substantially 
as set forth. - 

2. Variable-speed mechanism comprising 
two shafts, an expansible pulley mounted on 
each shaft, each pulley consisting of a fixed 
member and a movable member, a belt con 
necting said pulleys, a loose shifting collar 
on each shaft, a fixed bearing-collar on each 
shaft between the loose member and shifting 
collar, a hub or projection extending from each 
loose member and sliding in said fixed collar 
and adapted to bear against said shifting col 
lar, a coil-spring surrounding said hub or pro 
jection between each loose member and fixed 
bearing-collar and serving to normally press 
said loose member toward its complemental 
fixed member and to take up a part of the 
endwise thrust of the belt, thereby prevent 
ing undue friction between the said hub or 
projection and shifting collar, and means for 
simultaneously operating the shifting collars 
to contract one pulley and expand the other 
pulley, substantially as specified. 

3. In a variable-speed device, a drive-shaft, 
a driven shaft, a power-transmitting shaft, 
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variable-speed gearing between the drive 
shaft and the driven shaft for changing the 
relative speeds of said shafts, said gearing 
comprising expansible pulleys on said drive 
and driven shafts, a belt connecting said pull 
leys, and means for simultaneously contract 
ing one pulley and expanding the other pull 
ley; in combination with gearing between the 
driven shaft and power-transmitting shaft 
and between the drive-shaft and power-trans 
mitting shaft, and means for throwing either 
of said two sets of gearing connecting With 
the power-transmitting shaft into action at 
will for operating the drive parts of the gear 
ing in either direction as desired, substan 
tially in the manner set forth. 

4. In a variable-speed device, the combina 
tion of two shafts, pulleys mounted thereon, 
each comprising a fixed and a movable part, 
a belt connecting the pulleys, sliding sleeves 
for operating the movable parts of the pull 
leys, a rock-shaft, connections between the 
rock-shaft and sleeves to operate said sleeves 
to cause one to slide the movable part of one 
pulley toward the fixed part of said pulley, 
and the other sleeve to slide the movable part 
of the other pulley away from the fixed part 
of said latter pulley, a bell-crank lever, a va 
riable-speed lever connected with one arm of 
said bell-crank lever, and a connection be 
tween the other arm of the bell-crank lever 
and the rock-shaft, substantially as set forth. 

5. In a variable-speed device, the combina 
tion of a drive-shaft, a counter-shaft and a 
power-transmitting shaft, cone-pulleys on the 
drive and counter shafts, a belt connecting 
said pulleys, means for simultaneously and 
alternately contracting and expanding the 
pulleys to vary the relative speeds of said 
drive and counter shafts, gearing between the 
counter-shaft and power-transmitting shaft 
including a member loosely mounted on the 
latter shaft, gearing between the drive-shaft 
and power-transmitting shaft and also includ 
ing a member loosely mounted on the power 
transmitting shaft, clutches alternately act 
ing on the said two loose members on the 
power-transmitting shaft for reversing the 
action of the gearing, and means for operat 
ing said clutches, substantially as set forth. 

6. In a variable-speed device, the combina 
tion of a drive-shaft, a counter-shaft and a 
power-transmitting shaft, cone-pulleys on the 
drive and counter shafts, a belt connecting 
said pulleys, means for simultaneously and 
alternately contracting and expanding the 
pulleys to vary the relative speeds of said 
drive and counter shafts, gearing between 
the counter-shaft and power-transmitting 
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shaft including a member loosely mounted on 
the latter shaft, gearing between the drive 
shaft and power-transmitting shaft and also 
including a member loosely mounted on the 
power - transmitting shaft, clutches alter 
nately acting on the said two loose members 
on the power-transmitting shaft for revers 
ing the action of the gearing, and cams for 
operating said clutches, substantially as set 
forth. 

7. A variable-speed device comprising two 
shafts, an expansible pulley on each shaft, 
each pulley comprising a fixed member and 
a movable member, a belt connecting said 
pulleys, springs acting on the movable pulley 
members to resist the endwise thrust of the 
belt thereon, means for adjusting and posi 
tively limiting the outward movement of the 
movable pulley members against the pressure 
of the springs, and for assisting the springs 
to force said movable pulley members toward 
the fixed pulley members, and operating 
means acting on said adjusting and limiting 
means to simultaneously adjust one movable 
pulley member toward its complemental fixed 
pulley in connection with the coöperating 
spring and releasing the other movable pull 
ley member to adapt it to move outward un 
der the thrust of the belt and against the ten 
sion of its spring, substantially as described. 

S. Variable-speed mechanism comprising a 
drive - shaft, a driven shaft, an expansible 
pulley on each shaft, the pulley on the drive 
shaft consisting of a fixed member and a mov 
able member, means for simultaneously ex 
panding one pulley and contracting the other 
pulley, said means including a shifting collar 
on the drive-shaft, a fixed bearing-collar on 
the drive-shaft between the loose pulley mem 
ber and shifting collar, a hub or projection 
extending from said loose pulley member and 
sliding in said fixed collar and adapted to 
bear against said shifting collar, and a coil 
spring surrounding said hub or projection 
between the loose pulley member and the 
fixed bearing-collar, and serving to normally 
press said loose pulley member toward the 
complemental fixed pulley member and to 
take up a part of the endwise thrust of the 
belt, thereby preventing undue friction be 
tween the hub or projection and shifting col- IIo 
lar, substantially as specifi 
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