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UNITED STATES PATENT OFFICE. 
SILAS L. HEYWOOD, OF MINNEAPOLIS, MINNESOTA 

VARIABLE-SPEED IVECHANISM. 

No. 809,802. 
Application filed June 13, 

To all, Luhon, it inctly concern: 
Be it known that I, SILAS L. HEYWOOD, of 

Minneapolis, Hennepin county, Minnesota, 
have invented certain new and useful Improve 
ments in Variable - Speed Mechanisms, of 
which the following is a specification. 
My invention relates to variable-speed mech 

anisms for obtaining variations in the speed 
of a driven shaft that is belted on a drive-shaft 
operating at a constant speed. 
The object of my invention is to simplify and 

improve the variable-speed mechanism shown 
and described in Letters Patent of the United 
States issued to me December 11, 1894, No. 
530,588, and April 27, 1897, No. 581,286. 
The invention consists generally in provid 

ing animproved mechanism for expanding and 
contracting the pulleys forming part of the 
variable-speed mechanism. - 

Further, the invention consists in provid 
ing means for tightening the belt, if desired, 
and also equalize the tension when the pulleys 
are of equal or unequal diameter. 

Further, the invention consists in various 
constructions and combinations, all as herein 
after described, and particularly pointed out 
in the claims. 
In the accompanying drawings, forming 

part of this specification, Figure 1 is a plan 
view of a variable-speed mechanism embody 
ing my invention. Fig. 2 is a similar view 
showing one of the pulleys in section and the 
shifter-lever moved to the left of the position 
shown in Fig. 1. Fig. 3 is a transverse sec 
tional view on the line at at of Fig. 2. Fig. 4 
is a sectional view showing in detail the belt 
tightening mechanism. Fig. 5 is a transverse 
sectional view on the line / y of Fig. 1. Fig. 
6 is a detail view showing the manner of secur 
ing the pulley staves or plates on the conical 
heads thereof. 

In the drawings, 2 represents a suitable 
frame whereon a master or drive shaft 3, oper 
ated from a suitable source of power, is mount 
ed. A second shaft 4 is also mounted on said 
frame parallel with the shaft 3 and provided 
with a pulley 5, from which power is trans 
mitted to the machine or other mechanism to 
be operated. 

ceed to describe, are mounted. These pulleys 
are substantially the same in construction, 
though mounted on their shafts in different 
ways, and a description of one will suffice for 
the other. The pulley on the shaft 3 com 

Specification of Letters Patent. 

Upon these two shafts 3 and 4. 
the expansible pulleys, which I will now pro 
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Splined on the shaft to slide freely lengthwise 
thereof. Each head is provided with a series 
of radiating slots 8, adapted to receive lugs 9, 
provided on the ends of staves 10, that are 
fitted between the heads of the pulley and 
have beveled ends to slide over the conical 
surfaces of the heads. Screws 11 are provided 
in said lugs, and thin sheet-metal plates 12, 
preferably of a spring material, are provided 
on Said Screws and arranged to bear on the 
surfaces of the heads and hold the pulley-staves 

staves to slide freely in said slots 8 to permit 
the expansion and contraction of the pulley. 
The pulley-heads 6 and 7 are therefore capa 
ble of moving back and forth on said shaft 
toward or from each other and expand or con 
tract the pulley, but cannot revolve independ 
ently of the shaft on which they are mounted. 
The other pulley on the shaft 4 is, as I have 
already explained, of substantially the same 
construction, and I will therefore refer to the 
corresponding parts by the same reference 
numerals, giving them a prime-mark to pre 
vent confusion in the subsequent description. 
A sleeve 13 is provided on the shaft 4, upon 

which the pulley-heads 6' and 7 are splined. 
The head 6' is provided with gears 14, ar 
ranged to mesh with an internal gear 15, 
mounted on the hub 16 of a loose pulley 17, 
that is connected by a belt 19 with the pulley 
18, secured on the shaft 3. The gears 14 also 
mesh with a pinion 20, secured on the shaft 4, 
as shown in Fig. 2. The arrangement of the 

above referred to, and I make no claim to the 
same herein. The head 6 is held against 
movement longitudinally on the shaft 4 by the 
pinion 20 and the sleeve 13, while the head 7 
is free to slide back and forth on the sleeve 
13 toward or from the head 6' for the purpose 
of increasing or decreasing the diameter of 
the pulley. 
Between the shafts 3 and 4 I arrange a rod 

21, whereon an arm 22, having a forked end 
to straddle the shaft 3 and engage the head 6, 
is secured. A sleeve 23 is loosely mounted 
on the rod 21 and carries an arm 24, that en 
gages the head 7. A sleeve 25 is also mounted 
on the rod 21 and provided with a stud 26, 
whereon a cam-disk 27 is mounted. The edge 
of the cam bears on the end of the sleeve 23 
to slide the same along said rod and press in 
the pulley-head 7 to expand the pulley. The 

prises conical heads or ends 6 and 7, that are end of the rod 21 is threaded and provided 

in place between them, though allowing said 
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internal gear is substantially the same as that 
shown and described in the Letters Patent 
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with an interiorly-threaded sleeve 28, whose 
inner end also bears on the edge of the cam 
disk. This sleeve 28 is mounted in a bearing 
29 and is provided with a loosely-mounted 
hub 30, carrying a gear 31 and a hand-wheel 
32. A set-screw 33 in said hub enters a slot 
34, extending lengthwise of the sleeve 28, and 
prevents the revolution of the hand-wheel 32 
or said sleeve independently of the shaft, but 
allows the sleeve and the rod 21 to be moved 
lengthwise independently of the hub 30 and 
the hand-wheel 32. 
A plate 35 is mounted on the bearing 29 

and provided with a hooked end 36, that enters 
an annular groove in the hub 30 and prevents 
it from slipping off the end of the sleeve 28. 
A shifter-lever 37 is pivoted at one end on a 
bar 38 and mounted on the stud 26. Move 
ment of this lever back and forth will slide 
the sleeve 25 on the shaft 21 and through the 
mechanism hereinafter described rotate the 
cam and operate the pulley-expanding mech 
anism. 
The cam 27 is provided with a gear 38', that 

meshes with the teeth of a rack 39 on a frame 
40, that is supported upon parallel rods 41 in 
the machine-frame. These rods are threaded 
at one end, as shown, to receive correspond 
ingly-threaded bearings of the frame 40, and 
revolution of said rods will cause a recipro 
cating movement of said frame and a corre 
sponding movement of the cam-disk toward 
or from the pulley. The sleeve 23 is provided 
with a rack-bar 42, that engages a gear 43, pro 
vided on a second cam-disk 44, that is sup 
ported on an arm 45 of the frame 40. This cam 
44 is arranged to engage the hub 46 of the 
pulley-head 7 and move the same toward the 
opposite pulley-head when the shifter-lever is 
actuated. The gears 47, mounted on the ends 
of the rods 41, engage the teeth of the gear 
31 and are revolved thereby when the hand 
wheel 32 is operated. 
The operation of the mechanism for expand 

ing and contracting the pulleys is as follows: 
The operator desiring to change the speed of 
the shaft 4 and the machine connected there 
with will grasp the shifter-lever and assum 
ing, as shown in Fig. 2, that he desires to 
contract the pulley shown in section and ex 
pand the other one he will throw the shifter 
lever toward the left. This will have the 
effect of releasing the pulley-head 7 and al 
lowing the tension of the belt to contract the 
staves and reduce the diameter of the pulley, 
while the head 7 will bear on the edge of the 
cam 44 and move away from the opposite pull 
ley-head 6. The movement of the cam-disk 
27, mounted on the loose sleeve 25, will, how 
ever, cause a greater movement of the pulley 
head 6 than the head 7, and consequently ex 
pand the pulley-staves between them and en 
large the diameter of the pulley sufficiently 
to take up the slack caused by the contraction 
of the opposite pulley. If it is desired to 
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make the pulleys the same diameter, the 
shifter-lever is thrown to the position shown 
in Fig. 1 and the pressure of the arm 24 on 
the head 7" will force it in toward the oppo 
site fixed head and expand the pulley-staves. 
The movement of the cam 27 to the position 
shown in Fig. 1 will cause a longitudinal 
movement of the rod 21 and allow the tension 
of the belt to press the heads 6 and 7 apart, 
and as the movement of the arm 22 and the 
head 6 will be faster than the movement of 
the head 7 a corresponding contraction or re 
duction in diameter of the pulley will take 
place. The longitudinal movement of the 
shaft 21 will be permitted, as will be noted 
from the preceding description, through the 
sliding connection between the sleeve 28 and 
the hub 30. If when the parts are in the po 
sition shown in Fig. 1 the shifter-lever 37 be 
moved toward the right, the head 7 will be 
moved toward the head 6' to expand that pull 
ley and the head 7 will be released from pres 
sure by the cam 44 to allow the tension of the 
belt to separate the heads 6 and 7 and con 
tract that pulley. If after the shifter-lever 
has been adjusted in the desired position or 
when the cams have reached the limit of their 
movement it appears advisable to increase the 
tension of the belt, the operator will grasp the 
hand-wheel 32, revolve the rods 41, and move 
the frame 40 and the entire cam mechanism 
a sufficient distance to expand both pulleys 
and tighten the belt. 

belt appears too tight the frame 40 can be 
moved slightly to allow sufficient contraction 
of the pulleys to produce the desired belt 
tension. 

I claim as my invention 
1. The combination, with two expansible 

pulleys one having sliding heads and the other 
a sliding and a non-sliding head, the sliding 
head of the latter pulley being free to recede 
from the other head by the tension of the 
belt to contract the pulley, of means for mov 
ing the heads of the former pulley in the 
same direction but at different speeds to ex 
pand that pulley. 

2. The combination, with the expansible 
pulleys, one having sliding heads and the other 
a sliding and a non-sliding head, a belt con 
necting said pulleys, the sliding head of one 
pulley receding from its non-sliding head 
under tension of the belt to contract the pull 
ley, of a cam mechanism arranged to move the 
heads of the other pulley in the same direc 
tion but at different speeds to expand that 
pulley. 

3. The combination, with an expansible 
pulley having sliding heads, of a second ex 
pansible pulley having one sliding and one 
non-sliding head, a belt connecting said pull 
leys, and mechanism for expanding one pull 
ley and allowing a corresponding contraction 
of the other, substantially as described. 

On the other hand, if 
after the shifter-lever has been adjusted the 
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4. The combination, with the expansible 
pulleys, one having sliding heads and the 
other a sliding and a non-sliding head, and a 
belt connecting said pulleys, of mechanism 

5 for moving the sliding head of one pulley 
toward its stationary head to expand the pull 
ley and for moving one sliding head of the 
other pulley toward the other sliding head of 
the same pulley and allowing said other slid 

Io ing head to recede under tension of the belt 
at a greater speed to contract the pulley. 

5. The combination, with the expansible. 
pulleys and a connecting-belt, of pivoted cams, 
mechanism arranged to rotate said cams and 

I5 to contract one pulley and expand the other, 
and mechanism for moving said cams without 
rotating them to contract or expand both of 
said pulley's simultaneously. 

6. The combination, with a shaft, of an ex 
2O pansible pulley having sliding heads thereon, 

a second shaft, a second expansible pulley 
having a sliding and a non-sliding head, a belt 
connecting said pulleys, and an arm engaging 
one of the sliding heads of said first-named 

25 pulley, means engaging the other sliding head 
of said first-named pulley and the sliding head 
of the second pulley to move them toward 
their opposite heads to expand said second 
named pulley and also move Said arm to allow 

3o the tension of the belt to separate the heads 
of said first-named pulley and contract it, sub 
stantially as described. 

7. The combination, with a shaft, of an ex 
pansible pulley having sliding heads thereon, 

35 a second shaft and a second expansible pull 
ley having a sliding and a non-sliding head, a 
belt connecting said pulleys, a longitudinally 
movable rod provided with an arm arranged 
to engage one of the heads of said first 

4o named pulley, and mechanism for moving the 
opposite sliding head of said first-named pull 
ley toward the other head and also moving 
said arm at a greater speed to release said 
other head and allow the contraction of said 

45 first-named pulley and also moving the sliding 
head of said second-named pulley toward its 
non-sliding head, substantially as described. 

8. The combination, with a shaft, of an ex 
pansible pulley having sliding heads thereon, 

5o a second shaft and a second pulley having a 
sliding and a non-sliding head, a belt connect 
ing said pulleys, arms engaging one of the 
sliding heads of said first-named pulley and 
the sliding head of said second-named pulley 

55 upon opposite sides of their respective pull 
leys, and mechanism for moving said arms in 
the same direction to expand one pulley and 
contract the other. 

9. The combination, with an expansible pull 

8 

ley having sliding heads, of a second expan 
sible pulley having a sliding and a non-slid 
ing head, a belt connecting said pulleys, means 
for moving the sliding head on one pulley to 
ward its non-sliding head to expand that pull 
ley and allowing the separation of the sliding 
heads of the other pulley to contract it, and 
cam devices provided in connection with said 
moving means, substantially as described. 

10. The combination, with a shaft, of an ex 
pansible pulley having sliding heads thereon, 
a second shaft and a second expansible pulley 
having a sliding and a non-sliding head, a belt 
connecting said pulleys, alongitudinally-mov 
able rod provided with an arm engaging one 
of the sliding heads of said first-named pulley, 
a cam engaging the opposite head of the same 
pulley, an arm loosely mounted on said rod 
and engaging the sliding head of Said second 
named pulley, a sleeve having a longitudinal 
movement with said rod, a second cam arranged 
between and engaging said sleeve and loosely 
mounted arm, and mechanism for rotating said 
cams simultaneously and to move said rod 
lengthwise to expand one pulley and contract 
the other. 

11. The combination, with the expansible 
pulleys, one having two sliding heads and the 
other having a sliding and a non-sliding head, 
of a cam mechanism arranged to move one of 
the two sliding heads of one pulley toward 

7 o 
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9o 
the other head of the same pulley and allow 
ing said other head to move in the same direc 
tion but at a greater rate of speed and also 
moving the one sliding head toward its non 
sliding head, substantially as described. 

12. The combination, with the expansible 
pulleys and a connecting-belt, of mechanism 
for moving the head of one pulley toward its op 
posite head to cause the expansion of that pull 
ley and simultaneously moving both heads of 
the other pulley in the same direction but at 
different speeds to contract that pulley. 

13. The combination of two expansible pull 
leys, one having sliding heads and the other 
a sliding and non-sliding head, the sliding head 
of the latter pulley being free to recede from 
the other head through the tension of the belt 
to contract that pulley, of mechanism operat 
ing during a portion of its movement to move 
the heads of the former pulley in opposite 
directions to expand that pulley. 

In witness whereof I have hereunto set my 
hand this 9th day of June, 1904. 

SILAS L. HEYWOOD. 
In presence of 

RICHARD PAUL, 
M. HAGERTY. 
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