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My invention relates to speed-changing ap 
paratus and has for an object to provide in 
proved apparatus of this kind. 
A further object of the invention is to provide 

improved speed-changing apparatus having a 
variable speed-driving shaft and a driven shaft, 
wherein the ratio of low and high-speed opera- - 
tion of the driven shaft exceeds the ratio of low 
and high-speed operation of the driving shaft. 
A still further object of the invention is to 

provide an improved speed-changing mechanism 
for a washing and centrifuging machine, which 
mechanism is simple in construction and readily 
adjusted to provide high and low-speed operation 
of the Washing and centrifuging machine. 
These and other objects are effected by my 

invention as will be apparent from the follow 
ing description and claims taken in connection 
with the accompanying drawings, forming a part 
of this application, in which: 

Fig. 1 is a diagrammatic view of a Washing and 
centrifuging machine having my improved speed 
changing apparatus applied for the driving there 
of; 

Fig. 2 is a sectional view showing, enlarged, the 
geared transmission mechanism employed in Fig. 
1; and 

Fig. 3 is a section taken along the line II III 
of Fig. 2. 
Reference will now be had to Fig. 1 of the draw 

ings wherein I have elected to show my improved 
speed-changing apparatus applied to a washing 
and centrifuging machine of the so-called hori 
Zontal axis type. This machine includes a tub 
0 for containing a body of Washing fluid and 

having a rotatable perforate basket f disposed 
therein for containing the fabrics to be treated. 
The basket f is carried by a shaft 2 suitable 
journaled, as shown at 3 in a wall of the tub 
O and provided with a sheave f4 for the rotation 

of the basket. During washing periods, the 
basket f is rotated at a relatively low speed of 
approximately 49A. R. P. M. in the presence 
of a body of washing water within the tub to 
so that the fabrics are tumbled in the water 
whereby they are cleansed. At the conclusion of 
the washing period, the body of water is removed 
from the tub and the basket is then rotated at 
a much higher speed for centrifugally extracting 
water from the fabrics. w 
The sheave 4 is belted as shown at 5 to the 
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driven pulley 6 of a gear transmission, generally 
indicated at , further reference to which is 
made hereinafter. The transmission f is pro 

at 9 to the pulley 2, forming a part of a two 
speed electric motor of any well-understood con 
struction and indicated at 22. The motor 22 may 
be of the split-phase type and provided with 
windings 23 and 24 which respectively provide for 
two-pole and four-pole operation of the motor 
22. Accordingly, when the motor winding 23 is 
energized by 60-cycle alternating current, the 
motor pulley will be rotated at a speed of 3500 
R. P. M. and when the four-pole winding 24 is 
energized, the pulley 2 will be rotated at ap 
proximately 1750 R. P. M. A suitable switch 25 
is provided for selectively energizing the two 
pole winding 23 or the four-pole winding 24. 

Reference will now be had to Figs. 2 and 3, for 
a description of the speed-change transmission 

7. This member includes a casing structure 26 
which houses a chain of gears, the driving pinion 
27 of which is fixed to and rotatable with a shaft 
28, the latter extending from the casing and 
being driven by the driving pulley 8. The shaft 
28 is suitably journaled, as shown at 29, in the 
casing 26 and is also supported by bearings 3 
disposed within a sleeve 32 which is fixed to and 
rotates with the driven pulley f6. The sleeve 
32 is journaled, as shown at 33, in an end wall 
of the casing 26. 
The pinion 27 meshes with a gear 34 which is 

carried upon and drives a shaft 35 suitably jour 
naled in the casing 26, as shown at 36. The 
shaft 35 drives a pinion 3 which meshes with 
the final gear 38, the latter being carried by the 
inwardly-extending sleeve 32 of the pulley f6. 
An Overrunning clutch 39 of any well-understood 

5 construction is interposed between the gear 38 
and the sleeve 32 to provide a driving connection 
between the gear 38 and the sleeve 32. As de 
Scribed hereinafter, during high-speed operation 
the sleeve 32 will rotate at a higher speed than 
the gear 38 and at this time the clutch 39 pro 
vides for Overrunning of the sleeve 32 relative 
the gear 38. The overrunning clutch 39 may in 
clude a plurality of rollers 4 which are disposed 
Within recesses 42 formed in the gear 38. In this 
type of clutch, as is well understood, one end of 
the recesses has a depth greater than the di 
ameter of the rollers 4; the depth of the re 
cesses progressively diminishing towards the oth 
er end thereof. As viewed in Fig. 3, the gear 38 
and the sleeve 32 rotate at all times counter 
clockwise. During periods when the sleeve 32 is 
rotated at a higher speed than the gear 38, the 
rollers are disposed in the deep portions of the 
recesses in order to permit such operation. How 

vided with a driving pulley 8 belted, as shown 55 ever, when the sleeve 32 is driven by the gear 38, 
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the rollers 4 are wedged between these members 
in a portion of the recess of reduced depth. 
A centrifugal clutch mechanism, generally in 

dicated at 43 and of any well-understood con 
struction, is driven by the shaft 28 and effects 
the clutching of the shaft 28 and the sleeve 2 
when the shaft 28 is rotated at Or above a pre 
determined high speed. At this time, of course, 
the shaft 28 and the sleeve 32 being engaged, 
rotate in unison. At lower speeds the clutch 43 is 
disengaged so that the shaft 28 may rotate rela 
tive the sleeve 32. Since the clutch 43 may be 
of any well-understood type or construction, I 
have not disclosed it in detail for the sake of 
clearness and brevity. In the embodiment of the 
invention disclosed herein, the clutch will be 
centrifugally engaged at speeds above i800 
R. P. M. to provide a direct driving connection 
between the shaft 28 and the sleeve 32 and at 
speeds below 1800 R. P. M. the clutch 43 will be 
disengaged. 
The ratio of the diameter of the pulleys 2 

and 8 is such that the pulley f8 is rotated at 
speeds of 1055 R. P. M. and 2110 R. P. M. dur 
ing four-pole and two-pole operation of the 
motor 22, respectively. The ratio of the gear 
transmission during periods when the pulley 
8 is rotated at 1055 R. P. M. rotates the pulley 
is at 105 R. P. M. The ratio of the pulleys is 
and 4 provides a basket speed of 49%. R. P. M. 
During washing periods, the four-pole wind 

ing of the motor 24 is energized by the selector 
switch 25 so that the pulley 2f rotates at a speed 
of 1750 R. P. M. and the pulley 8 at a speed of 
1055 R. P. M. At this pulley speed, the cen 
trifugal clutch 43 is disengaged so that the 
pulley 6 is driven by the shaft 28, the gears 27, 
34, 37 and 38, the overrunning clutch 39 and the 
sleeves 32. As Set forth heretofore, the basket 

and the sheave 4 are rotated at approxi 
mately 49A. R. P. M. 
High-speed operation of the basket and 

centrifuging of the fabrics are effected by en 
ergizing the two-pole winding 23 of the motor 
22. Accordingly, the speed of the pulley 2 ac 
celerates from 1750 R. P. M. to 3500 R. P. M. 
and the speed of the pulley 8 is increased from 
1055 R. P. M. to 2110 R. P. M. During the early 
stages of this accelerating period, the speed of 
the pulley 6 and the sheave 4 increases pro 
portionately. When the speed of the pulley 8 
has been increased to approximately 1800 
R. P. M., the centrifugal clutch 43 is engaged so 
that the pulleys 6 and 8 rotate in unison. Of 
course, at this time the overrunning clutch 39 
permits rotation of the sleeve 32 relative the 
gear 38. During the latter stages of the accelerat 
ing period, the speed of the pulleys 6 and 8 
increases from 1800 R. P. M. to 210 R. P. M. 
and the speed of the basket and the sheave. 

are increased to 975 R. P. M. 
Slow-speed operation of the basket may be 

initiated by deemergizing the two-pole winding 
of the motor 22 and energizing the four-pole 
winding thereof. As the notor decelerates from 
3500 to 1750 R. P. M., the speed of the pulley 
8 is reduced proportionately and at 1800 R. P. M. 
the centrifugal clutch 43 becomes disengaged so 
that the driving of the pulley f6 is then through 
the speed-reducing gear mechanism, as de 
scribed. 
The various speeds set forth heretofore for 

the different pulleys are given by way of example 
and it will be apparent that the pulley sizes and 
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be varied to provide the desired washing and 
centrifuging speeds of the basket . Further 
more, other types of variable speed A. C. or D. C. 
motors, employing speed ratios other than two 
to One may be used. 
From the foregoing description, it will be ap 

parent that I have provided an improved vari 
able speed mechanism for driving washing and 
centrifuging or other machines requiring two 
speed operation, wherein a relative large ratio 
of speeds of the driven member is effected with 
a relative Small ratio of speeds of the driving 
motor. The only adjustment necessary to pro 
vide the various speeds of the driven element is 
the adjustment by a switching means of the 
speed of the driving motor. Solenoid-operated 
clutches usually employed for the variation of 
speeds in apparatus of this general type are ob 
viated with the noise and frequent servicing 
which accompanies the use of such devices. This 
feature is particularly desirable in domestic type 
machines. Furthermore, the apparatus disclosed 
herein may be economically produced, as such 
elements as variable speed motors and compact 
centrifugal clutches of the type and sizes shown 
at 43 are readily available on the market at rela 
tively low cost. The gear transmission which I 
employ is of simple construction and readily 
constructed. 
While I have shown my invention in but one 

form, it will be obvious to those skilled in the 
art that it is not so limited, but is susceptible 
of various changes and modifications without 
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departing from the spirit thereof. 
What I claim is: 
1. In speed-changing apparatus, the combi 

nation of a gear mechanism including a driving 
gear and a driven gear, a shaft for the driving 
gear, a sleeve carrying the driven gear and con 
centrically arranged with respect to Said shaft, 
means for rotating the shaft at low and high 
speeds, a centrifugal clutch associated with said 
shaft and sleeve and Operative at a speed inter 
mediate said low and high speeds for clutching 
the shaft and sleeve, and an overrunning clutch 
associated with the sleeve and driven gear and 
defining a driving connection therebetween dur 
ing periods when the centrifugal clutch is re 
leased and providing for overrunning of the 
sleeve relative to driven gear during periods 
when the centrifugal clutch is engaged. 

2. In speed-changing apparatus, the combina 
tion of a casing, a gear mechanism in the casing 
including a driving pinion and a driven gear, a 
shaft fixed to the pinion and extending exteriorly 
of the casing, a sleeve supporting the driven gear 
and extending exteriorly of the casing, Said sleeve 
and shaft being concentrically arranged, means 
for rotating the shaft at low and high speeds, a 
centrifugal clutch exterior of the casing and 
associated with the shaft and sleeve, said centrif 
ugal clutch being driven by the shaft and en 
gaged when the speed of the shaft exceeds a pre 
determined value intermediate said low and high 
speeds, said centrifugal clutch being disengaged 
when the speed of the shaft is below said prede 
termined value, and an overrunning clutch asso 
ciated with the driven gear and the sleeve and 
providing a driving connection therebetween 
when said centrifugal clutch is disengaged, said 
overrunning clutch permitting overrunning of the 
sleeve relative the driven gear when the centrif 
ugal clutch is engaged. . 

3. In speed-changing apparatus, the combina 
gear ratio provided by the transmission may Ts tion of a casing, gearing arranged in the casing 
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and including a driving gear and a driven gear, 
a sleeve carrying the driven gear and journaled 
in the casing, a shaft journaled within the sleeve 
and fixed to the driving gear, means for rotating 
the shaft at low and high speeds, a centrifugal 
clutch disposed exteriorly of the casing and asso 
ciated with the shaft and sleeve, said clutch being 
driven by the shaft and engaged for clutching 
the shaft and sleeve when the speed of the shaft 
exceeds a predetermined value intermediate said 
low and high Speeds, said clutch being disen 
gaged when the speed of the shaft is less than 
said predetermined value for relasing the shaft 
and sleeve, and an overrunning clutch disposed 
within the casing and associated with the sleeve 
and driven gear, said overrunning clutch pro 
viding a driving connection between the driven 
gear and sleeve during periods when the centrif 
ugal clutch is disengaged and permitting rota 
tion of the sleeve relative the driven gear during 
periods when the centrifugal clutch is engaged. 

4. In speed-changing apparatus, the combina 
tion of a gear mechanism including a driving 
gear and a driven gear, a shaft for the driving 
gear, a sleeve carrying the driven gear and con 
centrically arranged with respect to said shaft, a 

25 

variable speed motor driving said shaft and hav 
ing first and second electric circuits selectively 
energized for rotating the shaft at low and high 
speeds, means for selectively energizing the cir 
cuits, a centrifugal clutch associated with said 
shaft and sleeve and operative at a speed inter 
mediate said low and high speeds for clutching 
the shaft and sleeve, and an overrunning clutch 
associated with the sleeve and driven gear and 
defining a driving connection therebetween dur 
ing periods when the centrifugal clutch is re 
leased and providing for overrunning of the 
sleeve relative the driven gear during periods 
when the centrifugal clutch is engaged. 

HILBERT E. EDWARDS. 
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